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NHONG KIEN THUC CO BAN VE TRAC DIA

§1.1. HINH DANG VA KICH THUGC TRATDAT

Ré miat G nhién cla el dat e phirc tap véi didn tich Khoing
510 trieu km', trong dé luc dia ch chiém 29% . con lai 71% 1o
dai duong. Tuy nhién, chenh léch giffa noi cao nbat cua Juc dia
(khoing 9km) v noi thip nhat cuia dai duemg (Khodng 11km}
ciing khong ding ke so vdi kich thuée wai dit {duong Kinh
khodng 12000 kmj. Do vay, co thé coi "mdt mdde bién g
binh, vén tinh kéo dai qint « de- fue dia va hai ddo. tao theanh pat
cong kiép kin” 1a dae tumg cho hinh ding cia trdi dar. Mat dac
trumg nay goi ka mat thiy chudn (cic tén thudng gap: mat nuoc
gdc, geoid). Viet Nam iy gish tri mat nude bién lrung hinh cua
tram guan frac thiy (riéu & Hon Diu (D6 Som-Hai Phong) de wic
dinh mat thiy chudn guéc gia.

Péi vai khu vue nho, ngudi ta con dung ndl thiy chuan quy
wde (gia dinh), Cic mat thiry chudn quy udc song song vl mt
thiy chudn.

Pac di¢m cia mat thuy chudn: tai bat kv diém nio cia mat nay,
phip tuyén luon trang véi phuomg cia diy doi di qua diem do.

Phuomg cha diy doi phu thuoc vio sir phan bo v chat trong
lGp vo trili dit ma sy phan bo vat chal lai khong dong déu. Do
dd, vé mit hinh hoc mit thiy chuiin bién disi vt phice tap.



Dé thuan uén cho vige sit dung vit tinh win can xic dinh mot
mat co dang chudn tic vé min hinh hoc, Mt pivy phai dip ing
duere cie yéu cau sau;

- Bicu dién dwoe dudi dang ciic phuaong trinh todn hoc.

- Gan wai mét thay chuin nhii.

Trén co so cic két ludn cia ly thuyét va ciac o lieu thue
nghiém nguoi o thdy rang. néu nhin teian canh thi mat thay
chuin gin giong mit ellipsoid tron xoay viéi cde ban truc lon a,
Bin true nhé b va do det a (hinh 1-1).

Mat efipsaid

Hinh 1-1
an—h

o= —— (-1}
i
Ciie thong 50 cua ellipsoid rill quan trong véi khoa hoc nén di
et nhiéu nhit khoa hec trén the gidgi nghién citu. Tuy nhién eic
s liéu ril khic nhau.
(3 nude 1. e diy ding cllipsoid véi 56 1iéu cia nha bic
hoc Nga Kraxopxki (0 H-KPACOBCKONO) cong bé nam 1940

a=037H245m h=6356863m o= -
2983



Tit thiing 7 nam 2000, theo yuyel dinb ctia Thu wrdmg Chinh
phit, Viet Nam st dung ellipsoud quy chigu quoc 1é WGS-84 vin:
|

a=0378.13Tm b= 6350752 m =
ME.25

Do do det i khi nho nén khi do dac khu vie kKhong ldn. e
hé coi wai dat 12 linh cdu van bin kinh R = 63711 Tkm.

§1-2. ANH HUONG DO CONG TRAI PAT DEN CAC YEU
TO HO
1. Anh huang do cong Trii dat dén do dai

Hai dicm A, B trén mat dat; A'L B 1 hinh chiew con A, B lén
mat thay chuin (coi Lo mat ciu) nhat hinh 1-2.

&

Hinki -2
Gid sir dimg mat phing F tiép xtic véi mat ciaun 0 A’ dé thay
1hé mit ciu trong phép chicu,

Khi d6 hinh dnh cia A. B trén mat phing F 1d A™, B(AB” = 5).
7



Sai 50 vé do div khi thay the mat ciu bei mat phang la -

Ad=s-d (i-2)
s=R. Igﬂ (1-3)
d=R.0 (1-4)
Ta co: Ad = R (tg (-0) (1-5)
Khai trién hitm 120 thimh chudi vi gif lai hai 56 ddu ta duoc:
]
leh=0+ 2
3
Cong thitc (1-5) ¢6 dang:
ad=R O (1-6)

Thay (1-4) vao (1-6) vii d€ tien so sanh 14 bigu dién sai léch
nivy dudi dang sai s6 teong doj
Ad  d°
d 3R’
X¢t 131 do chinh xdc do chiéu dii thie 1€ hién nay thi khu vue
do dac trong pham vi bin kinh 10 km. ¢6 thé coi Ia mar phing
ma khong lam sai léch do chiéu dii.

(1-7)

(d=10km — Ad =1 cm va - s }

d 1220000
2. Anh huong do cong Trai dat dén goc bang

Theo luoug gide ciw 1dng cic goc trong mot da gide phing
nho hon tong cic gde trong cha da gide doé khi no nam trén mat
cau mot dai luong €

E“z__.-_‘ i ([-¥)



€ do virol goe mat chu (siéu giic ciu)

A dién tich da gide trén mat ciu

Tuy theo do chinh xide do goc ma quyét dinh plian v Ko voe
co the cor 1d mat phimg. Vi du do goc chinh xiac ™ thi pham v
100 kv dugie coi 1a milt phfmg.

3. Anh huing do cong Trii dat dén chiéu cao

Thea hinh 1-2, g L sai 1&ch do cao kKhi thay miat cau bang mit
phing, c6 thé chimg minh dé ding:
_ d*
TR

Khi do cao van d6 chinh xidc 16 mum thi d =50 m phai tinh dén anh
hudmg do cong Trai dit{d =50 m . g = 0,2 mm). Trong do cao hinh
hoc dat may ¢ gitta tram do, sai s6 do anh huong do cong Trii
it cia tia ngim trirde vi sau triét tiéu nhau.

4 (1-9)

§1-3. HE TOA DO PIA LY

Quy dinh chung thong
nhat cho todn bo Trdi dar. Gia |

sie méit thay chudn [a mat ciu o
co Lt O, true quay PP nhu Zall M
hinh 1-3 A _____,_.»ﬂ"; i
& | _h_i',l I T
* Giao tuyén cia min ciu E B ] )};
véi mit phing chita truc quay \\“‘-1&3-——-—-”"
PP 1 kinh tuyén dia 1y. Kinh xl\é_ﬁ___./
tuytn goc di qua dai thién a
vin Grinuych ¢ gin London
thi do nudac Anh. Hinh I-3
4
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Gl tuyen cia mit ciin vai mal phing vuong géc véi truc
quay Trl dat L vi tayen dia 1y, Vi tuyén ton nhit la xich dao.
Mat phang chia xich duo Fomat phimg xich duo.

Toa do dia 1§ cha diem A (g, , &)

# VT do cia didin A (a,) I goc @ o boi dutmg AO va mal
phiing xich dao. Do i duoe tinh tir xich dao ve hai phiic Bac v
Nam hiin ciiu, ttong (ng 1 do vi bac v do vi nam. Gid (ri do vi
thay dai tir (F dén 90",

* Kinh do coa diém A () Vi goc nhi dién hop boi mar phing
chita kinh tuyén géc vdi mit phang kinh tuyén qua A. Do kinh
duoe tinh tir kinh wyén gée vé hai phin Pong va Ty bin ciu,
ong tng 1 do kinh dong vi do kinh tay. Gia tri cua kinh do
thay doi rir () dén 1807,

Vidu: Toudé dia ly diém A li:

@,=21"187157B
Fo,o= 10742708 D

Po kinh va dé vi duge xic dinh tir cdc két qui do thien van.

He 1oa do dia 1y duoe thé hién bang nhimg doan “tring den”
vit cite con 56 ghi ¢ bon gée khung cia to ban dé, He toa do dia
by twong doi deon gian song khong thuin tién trong s dung vi toa
do dia 19 tinh theo don vi gée con gid tri do dii img voi gid i
séc ay o vhimg khu vie klvic nhau trén mat cdu lai khic nhaw,
do dé viée tinh 1odn vl wa d dia ly kha phioc tap.

§1-4. HE TOA PO PHANG THANG GOC
1. Khai niem ve phép chiéu ban do

Tat et cde cong tic do dae déu tign hianh tén bé mit ur nhién
ciia Triii dit, thong qua cdc s6 lidu dé ngudi ta biéu dién duge

1)



hinh dang mar dit e ohign lén W gdy phimg (binh dé. bin
dév... ). Vice chuyén cde yéu 16 ir hinh ellipsoid sang hinl phang
bao gids ciing co nhimg sit léch. DE han che eie sai lech do
newrdi 1a su dung cie phép chicu ban di: phép chigu hinh non.
phép chicu Innh trg ding, phep chigu hinh try ngang, ...

1. Phép chi¢u hinh non

Long ra ngodi ellipsoid mot hinb non sao cho true cha no
mimg voi true guay PP v tiép xic voi cllipsoid o vi tuyén o,
nio do (hinh 1-4a),

Hinh {4

Chitu ludi vi tuyEn vi kinh tuyén (i ma ellipsoid 1én mat non
nhé tim chige O, sau dé cit hinh non theo mit dudmyg sinh naw
d6 v trai phiang (hinh 1-4b), Ludi chigu cé dic diem:

- Ciic kinh tuyén la nhimg dudng thang gap nhau o dinh 5.

- Céic vi tuyén 1 nhimg cung tyon dong tam nhung cich nhau
khong déu.

1



-

- Ty Jg bién dang dai m=1 doi véi ¥ tuyén Bép xie g, Cing
Xit Vi tuyen 9. 1y 1e bidh dang dii cimg ting (m<1 doi vdi cac vi
tuyén phia trong vi wyeén @, va m>l doi von cic vi tuyén phia
Ngodl VI iy gk

Phép chiéu nay phit hop véi cac quoc gia co do vi trung hinh
froi lén.
2, Phép chicu hinh tru ding

Trong phép chiéu hinh nén, khi vi tuyén ticp xic 1a xich dao
{tp, =03 thi cic duéma sinh coa hinh non song song vl nhau. khi
d6 1a ¢é phép chicu hinh tru dimg (hinh 1-3a)

- Byl i 48 1.8 &
| i ! |
| 5wl N
g 1 TR TR LA
I
o= R - L
s e
2 s i & e
‘}_'I } -y I T
Y b
Hinft I-5

Sau khi chifu heai kinh tuyén vi vi wyén 1én mat tru, cit mit
tru theo mot dutmg sinh nio do r6i trai phing. Trén mat phang
nay cic kinh tuyén la nhimg dutmg thing song song cdch déu

12
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nlinl, eie Vi toyén ciing L nhimg duimg thing song song nhumg
khong cich deu va vuong goe vai cic kinh wyén (hinh 1-3b). Ty
I¢ bicn dimg dii m=1 doc theo xich dao, ciine vé hai cuc iy 1¢
bién dang dai cing ting, & hai ciie m==

Phep chieu tru dimg thich hop vai cic quoc gia 6 do vi thap.
3. Phép chiéu hinh tru ngang
a) Pluionig phip clidy Gave

Ellipsoid Trds dat duge chia thinh 60 midi, méi mai aicn han
b kinh toyen Dong (L) vi Kinh tuyén Tay (L} vér hien do
kinh i 6" Kinh tuyén truc L chia mii chicu thanh hai phin bing
nhau. Cic mai duoe dinh <o thit ne tie | dén 60 16 kinh tuyén goc
ve phia Dong. nhu viy kinh wyén Grinuych 13 gi6i han phia Tay
cua mi [ S0 kinh tuyén true cia mudi thit » xéic dinh nhu sau:

=3"{2n-1) {1-10)

Bat ellipsoid Trdi dit ndi tiep véi hinh tru ngang theo kinh

luyén truc PO'P el mii nio dé sao cho true ciia hinh o ngang
tring vdi mit phing xich dao ci ellipsaid (hinh 1-6a).

&)
Hinh 16



Lay tam coa ellipsoid 1a tam clneu. Sau khi chicu xong tmg
i, cat hinh ey theo hai duong smick va roi triti phing. Hinh
chicu mbi mi co dae diem sau (hinh L-6bk.

+ Bio 1oin v& pov

+ Xich duo va kinh yén troe Bnhimg diime thiing vudng 2oc.
IHinh chidu cta cic kinh yén . vi luyen B nhimg duong cong.

+ Ty 1¢ hign dang dai coa kinh wyéen true bang 1, cing xa
Kinh tven true bien dang dii eiing tang. Poun thing s ¢d toa do
haii ddu B(x, Ly ,) v (X, y,). 56 higw chinh bien dang diti € la:

f s
A ="=
2
Vi ; :,,=1*"1_;1"_: (1-11)

Hinh chicu ca mii trén mat phing rong hon so vdi ban thin
madi trén ellipsoid. D€ han ché bien dang. neudi ta ding mu
chidu Ak = 3", 1'5..

Kich thudc ellipsoid dung trong phuong phip chiéu nay lay
theo 0 ligu ciiy Kraxopxki.

h) Phitong phdp chién UTM (Universal Transverse Mercutor)

Viée chin cie mii chicw ciing twong i nhue phuong phap
chi€u Gauxo nhung so it i duge ghi i dén 60 tinh 1ir Kinh
tayén 1807 W vé phia Dong (hinh 1-7a). Mit tru ngang khong
tiep xue voi mat ellipsoid tai kinh Iyén trye cia mni ma cal theo
hai cung cil truyen cich déu kinh tuyén true 180km (hinh 1-7b).
Ty 1é bicn dung dai doc theo hai cung niy bang | con & kinh
wyén trye 1 m = 0.9996.

14



Phuong phip chicu UTM Linn gidm diroe sai ~o bién dang
neodi bién vit phan bo wong doi déu trong phasm vi miti chiéu.

Plngeng phap chicu niy st dung ellipsoid WOGS-84.

Pt | M F M 50

iy Ly i

Brew feETW o - ord

i Hinh §-7

I1. Hé toa do thang goc

) Hé toa do thdnyg gée va liidi & vuduy kilomet ¢ fxcin o
clici frinds Ganae

Trong phép chi¢u Gauxo, o mot mui chicu, Kinh tuyén troe vi
xich dao 1a hai dudmg thing vuong goc vdi nhau vi go thanh
mot he true toa do. True X 1iv dudmg bicu dien Kinh wyen trug,
ue Y 1i dudmg bigu dién xich duao. Giao cia har dudng nay I
goc toa do O (himh 1-Ba). Nhue vay tir xich dao l2n phia Bac tos
do x mang diu duong (+), xuéng phia Nam mang diu {-). Tu
kinh tuyén truc sang phia Dong , toa do y mang diu (+) Vil sung
phia Tay mang dau dim (-),

Pai v cie khu vite & Bic ban cédu, gid tri toa do x ludn ludn
dirong con gid i 1oa do y cé the dm hay duong. PE thudn tién
cho tinh todn vi trdnh toa dé y am, true X dudc doi sang phia

4y S00km (hinh 1-8b).



=¥

Fliufe 1-8
Trén Inh chiét mdi nidi, nguwdi ta ke theém nhimg duimg thing
song song voi eic true vi cich dew nhau, khoang cich thurimg la
chin kilomet goi L G 6 vudng hay lugi Kilomet cia ban da. Do
cich ghi s6 & vuong cua cic mii giong nhau nén cé nhiéu didm
trén mar din cling ¢o gid 1 X vy, Pé toa do dicm tren mar dat 1
dom trr, nued taghl so e e o chiéu trude toa do .
Vi du: Diem A ¢d gid tri toa do:
X, =2438 43km
¥, = 1829887 km

A

Nhur vay ta bidt duge dicm A thude mui chiéu thi 18, cich
Kinh tuyén trye vé phia Tay 14 500.00km -298 8km = 201,13km
viv cideh xich dao ve phia Bac 1a 2438 43km.

h) Heé tou do thang séc va hioi 6 vuong kilomet ctia bdir d6
dict hinhi UTM

Géc vit hé true toa dé thang géc giong nhu phuong phip
Gauxo. Cic dudng thing song song véi hai true déu cé khodng

16



cich bang nhaw (100km) nén goi la lud 6 vuong lén canh
100 100km. D€ tranh nhim lin, hing doc va hang ngang cu
fudi & vadng Idn do duoc dinh diu bang cde chir cii in hoa theo
nguyen tic:

+ Himg ngang: Bat ddu ghi tir kinh yeén 180"W (hén phia
Tay cua mubi s6 1) tie dd ghi lan luot cho cic mai 1,2.3 sang phia
Pong bing 24 chit cdi. Trong 24 chit cii khong ding chii cdi 1,
Q vi trdinh nhdam Mo véi 1 vi 0. Gic mai 4, 5, 6 13p lai nhur trén
v lan luat ghi cho hét 60 midi.

+ Hang doc: Cic chir cidi duge chi tit Nam 1én Bac tinh ur
xich dao cho cic miii ¢ s0 thi e le (1, 3, 5...) va tinh wr duong
cich xich dao vé phia Nam 500km cho cdc mili cé s6 thi wr
chian (2.4,6..). 20 chir ¢di (irie cde chit 1, O, W, X, Y, Z) diric
ghi lap lai sau 2000km. Viée lam nay trinh cho ciac 6 vuong lon
canh [00= 100km cong ién nam trén cing pham vi mot vimg bao
quiit coa ledi & vudng.

Nhis ludn o vuong canh l6n nay 1oa do vadng goc clia mol
diém duoc xdc dinh don gian, nhanh chéng.

Pé phit hop vai khu vire v toan cdu ciing nhr dam bao cic
yéu ciiu phit trien kinh t€, phuc vu an ninh guéc phong tir thang
7 nam 2000, hedi chige mat tru ngang déng goe UTM duge sir
dung lim ludi chiu toa dé phang co ban cia Viét Nam.

§1-5. VI TRI PIEM TREN MA'T DAT
1. Vi tri mat bang

Tit hinh 1-Ya ta co:

%, =d cosn
y, =d since (1-12)
L7
Trung tdm dao tao xdy dyng VIETCONS



i i
Hirly 1-9

2. Vi tri dd cao

Pa cao tuyét déi (H) i khodang cich theo phuong day doi tr
di¢m dén mat thiy chudn (hinh 1-9b).

Do cao gia dinh ena mot diém i Khodng cich theo phwong
day doi tir diégm do dén mat thiry chuin quy ude.

Hi¢u s6 do cao giira hai diém 1a khodng cich gilta har mat
thity chudn quy wée di qua hai diém do6.

h.'l.ﬂ.z HH-]"I-"'I {1']3‘3

§1-6. PINH HUGNG DUONG THANG

1. Khai niém

Pé xdc dinh vi tri mot dudmg thing, néu chi biét chiéu dai
ndm ngang thi chua di ma con phii biét géc giira dudng thing

do vdi hirdng gée ndo do. Viée xdc dinh guan hé dé goi la dinh
huéng duimg thing.

18
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Trong Tric dia, eing goc dude chon ¢6 thé |i kinh uyén
there. kinh tuyén 10t va Kinh tuyén true cua midi. Tuong itng c6 cic
khi mém: goc phuong vi thue, phuomg vi tie vi gde dinh hiurdmye.

Tai mo diém trén mit diit, kinh tayén thue va kinh myén tir léch
nhau mot gée & - woi la do i thign hay gde l&ch kim nam cham,
Kinh wyeéh tic e6 the nim & phiz déng hodic thy cOa kinh tuyin thc.
luong (g cd goc léch dong 6, vi géc lech 1ay &,. Quy wic &,
mang din duong va &; mang diu dm. Do d6, phuong vi thie vi
phuremg vi (i tai mot digm khie nhau mat dai luong 1 é,

A,.=ATd (+ khidy,, — khid))

Gidi tri cua & thay d6i theo khong gian va théi gian. Trong mot
ngdy dém & cd the thay d6i 16i 1" (trung binh 14 £15°), véi chu ky
500 ndm & ¢6 the léch 1di 22°,5. Vi the, phuong vi tir chi diing dé
dinh hudng so bo véi yéu ciu do chinh xic khong cao.

Tie

2. Goe phuang vi thue A

L goe hop bai hudng Bae cia Kinh tuy&n thue vai hudng cia
diimg thang theo chitu kim déng hé. Gid tri cia A thay dai tir U
dén 360" (hinh 1-10a}.

P
Ep

& Y

Ar

A

Ar fr,
¢ a)
Hinh 110
[4
Trung tAm dio tao xdy dyng VIETCONS



Do hudng Bic 1a hudng 1iép tuyén véi dutmg kinh tuyén di
qua mbi diém nén & hai diém khic nhau trén trdi ddt thi hudng
Bic khong trime nhau mi hoi tu ¢ truc trdi dat, tao vai nhau mot
gée y - do gdn kinh tuyén (hinh 1-10b).

y = Ay sing (1-14}
Theo hinh 1-10atacéd A=A+ {1-15)

3. Goc dinh hudéng o

La géc hop béi hudng coa
kinh tuyén truc (ox) vOi ol
huéng ctia dudmg thang thuén
kim déng hé (hinh 1-11). Gid =
tri ciia né tir ° dén 360",

Tai cde diém trén ciing
mj:f:t ci_ufzfng l.himg gid rry.f.ua Hinh 1-11
goc dinh hudng khong doi:

4 =oy

Theo hinh (1-11), géc dinh huéng thudn o, va goc dinh

huéng nghich o, léch nhau 180°.

Gy = O + 1807 (1-16)
Do cic dac diém trén nén géc dinh huéng duge sit dung rong
rai, tién loi ngodi thuc 1€,
4. Quan hé giira gic dinh hudng va goc phuong vi thuc

Ngudi ta quy wée tai mot diém, néu kinh tuyén truc nam o
phia Tay kinh tyén thue, ¥ nhin gia tri &m (hinh 1-12a} va
nguoc lai y nhan gid tri duong (hinh 1-12b).

20



Hinh 1-12

Nhur vay, quan hé gita gée dinh nedng va gée phuong vi thue
tai diém bat ky la:

=4 - ¥ (1-17)
5. Quan he giira géc dinh hudng va géc bang

Gid st ¢6 cdc doan thing gap khic nhu hinh 1-13, g6¢ bing
kep gitra hai doan thing 1a i, gée dirth huéng canh khéi ddu o, .

Hinl I-13

21



Theo hinh 1-13. goc B, & phia trdi dudmg tinh {huang di tir A

dén N, ta cos

g = Wap - (1807-B)

Gy = Wag + B - 180°
Nhir vity gée dinh hudng tinh cho canh n se Ja
o, =, B, - 180

Vi néu tinh tir géc dinh hudng canh khai dau (o = ¢k
o, =0, + 30, —n.180" (1-18a)

Tinh wemg ue khi gée bang phia phai duong tinh ta ducce:

@ =o, 3B +n.180° (1-18h)
=]
Tir (1-18a) vit (1-18b) ta c6 theé vict:
o =, tliﬁl Fo. 180" (1-1™
I—I.
§1-7. HAI BAI TOAN CO BAN TRONG TRAC DIA
1. Bai toan thuan X
Bict toa do diém A
{X,, ¥a), chidu dii bing Xgl 8
|
vii goc dinh hudng canh olap | Aas
AB la d'.w Vi L, Tinh a s | E@_JI
toa dd coa B (xg, vg) t | -
Theo hinh 1-14 ta I ¥ e
co:
Hinh -14

[l
[ B



Xp =K+ AX,
Yo =Yi + Ay, (1-200)
Trong dé ;
A% =, C0800,,
AY .y = dyg sIn0L, (1-21)
Thay (1-21) vio (1-20) nhin duoc:
Xp = Xat dyg oo,y
¥g=¥u+ d,qsina,, {1-22)
Bai toan I-5a: Tinh toa do diém M theo so dé hinh (| - 15).

A

8

&

Hinh 1-15
Vii: B(256.42m ; 589.76m)
B=131"46'7; a,,=145"28'6
d=8757m
Giai:
Theo {1-21) ta co:
Ay =d. cosug,,
AY = d. sinceg,,
gy =5+ f-180" (Vi P & phia trdi duémg tinh)
Ogay = 1457286 + 131"46'7-180" = 97°15°3



Vi
Ax = 87,57. cos 97°15'3 = -1 106 {m)
My = 87,57, 5in O7'15'3 = 86,87 (in)
Khi da:
Xy = %+ Ay = 756.420m - 11,06m = 245.36m
Y = Yo + Ay = 589,76m + 86,87m = 676.63m

2. Bai toan nguoc

Bict hai diém A (x, , ¥4} vt B(xg, yp) . im chiéu dii bang va
goc dinh hwdng canh AB.

Theo hinh 1-14 ta ¢d:

Ji S S
day = A% + AY s

dﬁﬂ: "JII{H‘B“)"A }: +':}IIE _}rﬁj: '[l'l?]
Vi tgue= o =ted (1-24)
Axan  Xp—%a
Khids: tig= g2l _T& (1-25)
Kp—%a

Dé xdc dinh gid tri chinh xdc cia ty, ¢lin e vio diu cia cice
aia 50 toa d nhu hinh 1-16,

Al Ax w0
"|!|I':“'D 1?25
ez [ \ -
il \
ax=<0 Ax =
= w0
Hinh 1-16 0 ] Y
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Bai todn 1-5b:

Tinh toa do diém M theo so d6 hinh 1-15. Biét:
A (349,67 492 53m)
B (264,3¥m ; 587,93m)
B=129"18"3
d =92 48m

Giai:

Ciin xde dinh goc dinh huéng o, theo cic cong thic (1-24)
va {1-25):
Yo =¥, _58793-49253 9740

[y = —

X, -x, 24638-34967 8520

= —[, 141986

(g = alg (-1,141986) = - 48°47'5

Theo hinh 1-16, géc o, nim o géc phin we thir 2 nen a,, ¢é
gia tri la:

4 = - 487475 + 180°=131"12'5

Vige tinh todn toa dé diém M nhur bai todn {-5a vir két gua
nhur sau:

gy =80730'8
Ax g, =+1524m
Ay oy =+91,22m

[i M .—..2?9,{!:2“3
|y, =68L15m
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Cau hoi va bai tap chuong 1

1. Dinb nghia mat thdy chudn. & Viét Nam mat thiy choan
chon goc o diw? Tai sao trong xay dung nguii ta hay ding mat
thuy chudin guy woe?

2. 1hé pio 1a do cao tuyét doi, do cao tuomgp doi, hiée do cao
eifa hai diém’?

3. Anh hwéme do cong trdi dil dén cide yéu 16 do dac co ban
nhur the nio? Ngudi ta co thé han ché duge dnh huong do cong
trai dit dén két qua do hay khong?

4. Diém A cd toa do dia 1y nhir sau:

p,=21"1825" B
hy=103"3754" D

Neéu ¥ nghia cua ciac chif va sa.

5. Noi dung viv dac diém cua phuong phip chigu Gauxa ?

Hé 104 do phing thing goc Gauxo duge bidu didén nhir thé nao?
Tai sao doi vadi cic mude & bic bdn cau kinh tuyén truc et mudi
chiéu duge dich chuyén vé phia Tay 500km sau khi trai phang?

Biem B co toa do vuong goc:

Xg=2 486 972,56 m
Y= 1K.31 867,67 m

Giai thich s6 Liéu trén

6. Phep chieu Gauxo vi phép chiéu UTM ziong va khic nhau
¢ nhitng diém nio?

7. Trong tric dia ding nhitg loai huéng goc nio lam cd s& cho
dinh luémg dutmg thing. Tai sao 1én cing mot dudmg thang, ¢
cie vi tri khide nhaw, géc phuong vi thue ¢ gid tri khiac nhau?
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8. Goc dinh hudng L gi? Cie cong thire bicu thi maéi quan hé
gt goe dinh hudng vii goo phueng vi thue v véi goc bang?

9. Bii 1y
Bai tap 1-1: Tinh toa do diém M theo so do hinh 1-15 véi so

liéu sau:
[x,=19748m
A

ly, =256.52m

X, =20342m
lyg = 328,79m

i =98"49'6
d=85"72m

Bai tap 1-2:

Hinl 1-17

Tinh toa d6 diém [ theo so d6 hinh [-17 vdi 6 liu o bang 1-1.

Bang 1-1
. . s
Diém x{m) yim}) i3 ' i
A Co20000 | 32520 . 61'31'4 :
- |
B Y648 | 24825 - 36%27
27



Bai tap 1-3:

Tinh cdc g6c B, , B, theo so dé hinh 1-17. cic s6 ficu o hiang
{1-2).

Bang 1-2

ém xim) yim)

A 329 .52 403 61

B 203,85 31892

l 21247 485,18

28
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Chuong I1

BAN PO PIA HINH

§2-1. KHAI NIEM

1. Ban dé: la hinh vé thu nho va dong dang cua mét khu vure
mal dit theo mot phuong phip chigu nhit dinh, c6 ké dén dnh
huomg dé cong i dat,

Ban d6 co ty 1€ thay doi o nhitng phin khic nhau cua né. Ty
1¢& chinh la ty 1€ cla hudng duge chon lam co s cho viée lap ban
dé (cd thé 1a mot Kinh tuy@n hay mot vi tuyén). Ty 1é cia cdc
phén com lai la ty |é niéng.

Bin d6 duoc chia thinh nhiéu loai uy theo muc dich sie dung
vit ndi dung bi¢u dién. Trong quy hoach nén kinh 1&¢ quoc dan,
quan su va comg trinh ngurdi ta thdmg si dung ban dé dia hinh la
loai trén dé vira bién dién ding dat vira bigu dién dia var,

2. Binh dé: 12 hinh v& tho nho vi déng dang (rén gilly cic
hinh chi¢u bang cua nhimg khu vue khéng lén, khong ké dén
anh huomg dé cong trii dil. Binh dd co ty & duy nhat, khong dai
O moi noi.

3. Mat cat dia hinh: 1i su thu nhd min ¢t dimg bé mar Trii
dat theo mot hudng niao do.

Do d6, mat cit dia hink 14 dac tnng cho dia hinh theo tuyén
ngoai thire dia.
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§2-2. TY LE BAN PO
1. Ty f¢ ban do: 1ty s6 gitta do diai cha doan thing trén ban

dir vin do diu tromg g ca deoan l]m.m1 do ngoiai mat dat duce

bicu thi dudi ding phin sé 6 Ui so ha-lg 1 vit min 56 1 do thu
nho M :

| o

M D

Pe de dang trong sir dung. M thuimg duge chon 1a nhitg 50
trom team, vi du 200, 500, 1000, 2000...

(2-1)

Tren ban d6, mat nguivi chi phan bigt duge doan thing 1dn
hom (L1 mm vi vay ngudi ta lay 0.0 mm Lm e sé xée dinh do
chinh xac cia 1y 18 (1),

t=0,1 M inm (2-2)

Tir 2-2 nhan thiy rang ty 1& bin dé cing 16n thi mic do biéu

dién dia hinh, dia vat cang diy du. chi tiét va chinh xac.

2. Thuede ty {é: Vi dung cu tinh chuyén déi chidu dii qua lai
eiia ban dé vi mar dat.

€6 hai Towi thue ty 1¢: thude ty 1¢ thing va thude ty 1¢ xién.
) Thirov 1y 1é tharig

Trén dudng thing dat lién tiép nhiéu doan thing a bing nhau,
moi doun do goi 1a don vi co ban cha thirdc.

Thuong 4 = 2 em no twong tmg chiéu dii chin ngodi thire dia
v ghi trie tiep chidu dai niy 1én timg don vi thude.
Trén dom vi co ban dau thude, ngudi ta chia lam n phin bing

; x i p . B o A a
nhau v goi 1a do chinh xic el thuée ty 18 thang: t, = =
n

Hinh 2 - 1 biéu dién thude ty lé thang vai M = 5000 via = 2em.
30
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Ty 16 1: 5.000

Hinh 2-1

Khi surdung, dimg compa do vir dit true tiep lén thude ty e |a
xic dinh duog tri 56 di din.

b} Tluroe tv le xicn

Tuemg tr nhu xay dumg thude ty 1 thing, sau khi nhian dwoc
cie doan don vi co ban, ta dung cic dutmg vuong géc AA°, 007
¢ chiéu dii biing don vi co ban (2cm) nhu hinh 2-2 va chia
chiing ra n philn bang nhau.

Qua cde didm chia ké cic dutme thing song song véi dudmg
day. Tiép we chia cic doan AO . A’O" thanh m phin bﬁng nhau
vii ndi vl nhau theo cac dudng xien (g day ly n=m = 10).

/- 5000

A e
! J[___ . ‘E—- =

= e M - ot g
o 200 7 400
Hinly 2-2

P chinh xdic ctia thardge ty 1¢ xien t, 1a:

L A0 _ AD 20 02 mm
*nm 1010 1o
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Nhir vay, vdi cung mot ty 1¢é, do chinh xdc coa thude ty ¢
xien cao hon dé chinh xdc cia thude 1y 1é thang m lin,

$2-3, PHAN MANH BAN b0

Pé tién lgi cho in 4n vi cho sit dyng moi téy ban db thuimg co
kich thude gan nhu nhau (S0cm % 60 cm) v o6 md1 so higu nhil

dinh, ¢6 thé chia han do theo
cic kinh tuy&n va vi tuyeén.

Quy wde guidc té quy dinh
diing 1 ban da 1: 1.000.000
lam co s¢ dé chia manh bén
do. To ban do nay la nhimng
manh khi chia Trii dit thanh
nhimg dai vi tuyén 4” tinh tir
xich dao v& hai cuc va dugc
dal én theo cdc chir cai La
tinh A, B, C... vi cdc cdt kinh
teyén rong & tinh tir kinh
tuyén 180" duge dinh s6 Arap
{1.2,3..1ir Ty sang Pong.

Vi du tor ban do 1:1. 000000
chia thu dé Ha Nl ¢6 so hicu
F-48.

Tir w0 1@ 1.000.000 chia
thanh cic tiy ban dé ty 1& 1:
S00.000

1: 200.000 vi 1; 100.000
nhir hinh 2-3 va bang 2-1.
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Tie téy 1 100.0K) {vi du F 48-144) phiin chia thimh cic manh
ty 1é 1 50000, 1: 25000 vi 12 10.000 duge 1ién hanh theo

bing 2-2 vi hinh 2-4.

Bang 2-1
. Kich
56 maah biws do THEE Wiy s hidu mnh
Ty le i rong manh
[FdR
A Ak
[ SO0 2xl =4 2 i F4x-D
1200041 G b =30 qur [ Fas-vi
L= Tean (0 1212 =144 20 ' Fds- 144
F48-144
3|4 ©
1 10.000 B
[ d
c o
Hinh 2-4
Bing 2-2
56 manh bin | Kich thede Vi du s haéu mdnh
Ty 12 dd nim trong Aw AX
mranh FA48- 144
L5050 2x2=4 Hr 15" F45-144-A
{225 i dxd =16 5" Tau" Fas-144-A-a
IR Hud=06d 2w 145 Fa%-144-A-a-1
i3
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Tar ban doé 1:100.000 phan chia thinh 16x24 = 384 manh ty
1é 1:5.000.

S6 hieu ciia manh thi n nio dé duge ghi 1a F48-144-(n). O
day n la chir s6 Ardp 1, 2... 384,

Lity manh 1:5.000 chia ra 2x3 = 6 manh ty l¢ 1:2.000

$& hidu cia manh 1:2.000 la s6 higu cha méanh ty 1¢ 1:5.000
ké&m theo | trong 6 chita, b, ¢, d, e, I

Vidu : F48-144(135-d).

i véi ban dé 1y 1& 16n (Ién hon 1:5.000) thudng phian manh
theo ludi toa do O vudng vdi cac kich thude khung 50cm > 50cm.

§2-4. BIEU DIEN DIA HINH, PIA VAT TREN BAN DO
1. Biéu dién dia vdt

Bia vt i nhitng vat thé do thién nhién hay do con nguoi tao
ra nhir séng sudi, rimg nii, thanh phd, lang mac...

Cic ki hiéu biéu dién dia vt phai don gian, r6 rang va thong
nhit, Cic dia vt ¢6 kich thude khdc nhau nén bigu dien chung
1én ban dé ciing khic nhau:

a. Bigu dién dia vat theo ty 1&: d6i vai nhimg dia vat ¢ hinh
ding, kich thudc ro rang nhu ao ho, sinh ldy, lang mac, theo ty ¢
nguén ta v truc tiép lén ban d6 ding hinh dang va kich thudc
¢ua chaing,.

b. Biéu dién dia vat khong theo 1y 1&: d&i vdi nhitng dia vit co
kich thude nhé ma theo ty 1é ban d6 khong thé thuc hién dugc
nhur cay dac lap, giéng nudc, nh thir.. thi ding cic ki higu dé
biéu thi. Céc ki hiéu ndy di duoe quy dinh bai Cuc Do dac va
Ban d6 Nhi nuéce.
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c. Vdi nhimg cong trinh dang tuyén nhu séng sudi, duimg
giao thong, bién gidi... ngudi ta két hop hai cich bidu dién trén.

2. Biéu dién dia hinh

Bia hinh 12 hinh ding cao thip khic nhau clia mat dat
nhién. Cé nhiéu phueng phip biéu dién dia hinh: ké vin, 16 mau,
ghi s6, dutmg déng mufc...

u ) Plucong phap ke ven;

Ding cdc nét ke dint doan bicu dién dang dét theo nguyén tic
dia hinh déc cdc nét ke ngan, dam va diy; dia hinh thodi cic nét
ke diti manh va thua

Phuong phip niy cho phép nhin duge khdi quét dia hinh,
song bin veé t6i, khong biét dé cao chinh x4c cia mot diem hodc
clia mot khu vue. Phuong phap nity duge sic dung trong cdc ban
dé ¢o hay ban dé du lich ty 1é nho.

b Plueong phep to mean:

Ding miu sic vit do dam nhat dé bi¢u dién dia hinh. Thong
thudmg doi ndi duoe bicu dién bing miu ndu, hé théng thiy vin
(song, sudi, bién...) bi¢u dién bing mau lam, Nii cing cao, song
bién cang sau miw cing dam. Dia hinh (iép gidp voi hai loai rén
13 déng bing thudng duge biéu dién bing mau xanh 14 ma. Do
d6 khi nhin vie bin d6 ngudi ta cam nhin duoe su cao thip clia
cic khu vue. Tuy vay ciing khong cho chinh xic céde thong so vé
dé cao cua diém hodc khu v,

¢. Plutony phap ghi dé cao theo diém.

Ngudi ta ghi truc 1i€p do cao cla cde diém dic tnmg dia hinh
Ién bin dé. U'u diém cOa phwong phip nay 1 cho biét chinh xic
dé cao cua diém, cia khu viue cdn nghién ciu nhung khong cho
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biét khii quit duge toan bs khu vire, mél khic do ghi dé cao chia
nhiéu diém nén bin vé 16i.

el Plncomg phep dicny dong nic:

Budng dong muic 13 duang néi lidn cde didm o cling do cao.
N6 citng chinh 1a hinh chiéu cia g0 tuyén giita mat dat ny
nhién va mat thiy chuan quy wdc (hinh 2-5),

Hirnl 2.5
Burimg déng miic ¢ cic dac tinh sau:

- Butmg déng mufc lién tuc va khép kin.

- Céic dudmg ddng miie khong cit nhau,

- Ciic dudmg déng miic cang sit nhau, mat dat cang doc. Cic
dtrong déng miic cang xa nhau, maét dat cing thoai.

- Budmg vuéng géc vai hai dwémg déng mifc ké nhau 13 durimg
doc nhat.

- Hidu 6 do cao gitta hai dudmg déng miic ké nhau 1a khoang
cao déu h, Lua chon khoang cao déu phy thuéc vao ty 1 ban da,
do doc clia bé mat dia hinh... Khoang cao déu thirtmg diroe chon
vdi cde gid tri 0,25m; 0,5m: 1 Om: 2,0m; 5,0m; 10,0m. .
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Céc dudmg déng mirc dwgc thé hién bang nét lién, mau niu
(d6i vai dia hinh trén can) hodic mau lam (d6i vdi dia hinh dudi
nudc) cic duimg déng mite nay la cic dudmg ddng mic chinh.
DE dé dang khi sit dung ban dé dia hinh, ci edch § duong dong
mic ngudi ta lai 1o dim mot duding va ght do cao cla no {guay
vé phia cao) vi dubmg dam niy 1a dudmg dong muc cii.

O nhitng khu ddt it déc. dé bidu dién cdc chi 1i¢t nho cua dia
hinh, ngudi ta dung dudng déng mic phu (duomg dong mic bé
trg) cé khodng cao déu bing nita khodng cao déu clia dudmg
d6ng mutc chinh vi né duoc biéu dién bang nét din.

Vi nhimg noi do déc 1an hon 45", cic dutmg déng mike gin nhu
chaip viio nhau, ngudi ta s& diing cic ky hiéu dic biét dé biéu dien.

Tuy hinh ding miit ddt rit da dang nlwmg theo phuong phip
duimg déng mie c6 thé chia thanh cdc dang dia hinh chi yéu
(hinh 2-6).

f,f‘ S e .. o

Hinh 2-6
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R6 ring phwong phap dutmg dong miic cho phép ta nhin durgic
toan canh cta dia hinh mat dat déng thai ciing cho biét dé cao
khu vire ciin nghién cifu,

§2-5. SUDUNG BAN PO
L. Khii niém

Bdn d& 12 tai lieu géc khong thé thigy trong céc giai doan ctia
cong tie khao sdt quy hoach, thiét k& va thi cing cdc cong trinh.
DE sir dung 161 ban dé. cin phii higu duoe ban chat, noi dung, ¥
nghia cta tdt cd nhimg chit, s6, ki higu... trinh bay trén iy ban d6.

Cic 56 liéu thu dwoc tir ban dé cang tin cay néu ty Ié ban d4
cang I6n, khodng cao déu cing nho va thei gian bién vé cing gin
hién tai...

Trong qua trinh sir dung ban dé, doi khi ngudi ta cdn phii
dinh huéng bin 46 dé dsi chigu voi thue dia. C§ hai cich dinh
hudng:

Ding dia ban: dat dia ban lén & bin dé trai phang sao cho
Kim dia ban & vi tri can bing 1 do, dudng 180 0" cha dia ban
tring vdi khung ditng cia ban do, sau dé xoay 1 ban dé cho dén
khi kim dja ban chi s6 0.

Dinh huéng theo dia vat: chon trén ban dé mor dia var dang
tuyén (dwemg xi, sdng ngoi...) mang ban d6 16i gin dia vat dé
ngoai thue dia réi xoay t& ban dé sao cho hudng cua dia vat trén
ban do tring v6i huéng cia dia vat ngodi thue dia. DE wrdnh
nhim Iin, cdn quan st cic dia vat khic nim & hai ben dia vat
dang tuyén di chon.
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11. Xac dinh cac yéu to trén ban do
1. Xdc dinh toa do dia Iy ciia mot diém

Trén méi 16 bin dd, bon gde khung ghi gid tri dé kinh, do vi.
O mbi canh khung bin d6 ngudi ta chia thinh ahimg khodng
trang den biéu thi gid tri do kinh va dé vi chan dén phit goi 1a
thang chia dé. Néi ciic diém cé cing gid tri & cdc canh khung d6i
dién s€ duge ludi toa do dia 1¥.

AR

% PRI
Hinh 2-7
Tir diém M can xic dinh toa do dia |y, ké hai duimg thing.
Mot dudng song song vdi canh & kinh tuyén va mot dudmg song
song voi canh ¢ vi tuyén. Do cdc doan thing MH va MV sé tinh

duge cde gia 56 Ao vi AL, Khi d6 toa do dia ly digm M g la:

Pu=@,+ Ag (2-1)
Py = A + AL (2-2)

2. Xde dinh toa do vuéng goc ciia mot diém

Gia sit can xdc dinh toa do vuéng goc cia diém L. Trén co sd
lwdi toa d6 O vudng ¢6 sin trén ban do, tao & vudng cé chiia
diém [ (gidi han bai cde dubmg X, X, ¥, ¥,.,) nhu hinh 2-8, Qua
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goc Tay Nam ¢lia 6 vuan

g vi diém I ké dumg thing, xdc dinh
diroe ede doun a, b va ¢,

ESTY

Hinl 2-8

Khi d6 toa do vuong géc cia dicm | s la:

3. Xde dinh d6 cao ciig mot diem

Qua A, dung duwimg vuong pde véi 2 duong déng miie ké
nhau (H, H., ) va do eic dai lwong a, b (hinh 2 - 9), khi d6 do
cao cia diém A fa-

H,=H + —! _-]_La
a+h
(2-5)
1
H.ﬁ. - Hn—i I:_Ii_l_!
a+b
40
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Hinh 29

Terutmg hop A nam kep gilta hai duémg dong mitc ciing do cao
thi do cao cha A duoc ldy gin ding lon hon hay nho hon d§ cao
dutme déng mife gin nhit mot khoang gan bang pita khoang cao
déu (0,5h).

4. Xdc dinh do dai

Xic dinh do dai mot doun thiing: ding compa v thudic 1y 1€
do vi tinh truc tiép ra chidu dai cua doan thang do.

Xic dinh do dai cua mid doan cong.

. Chia dwtmg cong thanh nhiéu doan nho va xem méi doan
ahé nhu mot doan thing. Xic dinh chiéu dai cua cic doan thang
do vi cong cdc ket qua lai.

Ding miy do dudng cong: dit banh xe cia may & mot dau
duimg cong g v6i s6 doc ban ddu 1a u, Lan banh xe doc
dudmg cong cho dén diém cudi cing, doc duge 6 doc u, Chiéu
dai dudimg cong d duge tinh theo:

d=k {u"'uﬂj {2'6]

véi k 12 gid tri mot khoang chia cia méy do.
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5. Xde dinh do doc va goc doc ctia doan thang

Mudn xdc dinh do doc hoic goc doc cua doan thing, trude
titn cin xic dinh d6 cao cha di€m diu H, vi diém cusi H, ciing
nhir chieu dii bing cia doan thing d.
_H.-H,

d

Gae doc V- V =arg H, ;ﬁ (2-8)

D6 déc 1 %: i

(2-7)

Trén co s& cong thic (2-7), (2-8) ngudi ta xay dumg céc bidu
d6 do doc va géc nghiéng. Nhiing biéu dé nay duoe b6 tri & géc
phia Nam cla t& ban dé.

D€ xde dinh d6 ddc dia hinh giira hai diém nao dé, ding
compa do khoang cich giita ching, git nguyén khdu d6 va i
lén bicu dd. Tinh tién compa song song véi truc ng cho 16i
khi mo6t diau compa tring véi dimg cong va diu con lai trimg
vai true hoanh, vi tri nay chinh Ia gid tri d d6c giita hai diém
(hinh 2-10).

- i)

Hinh 2-10
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6. Xdc dinh tuyén co dé doc cho truoe trén ban do

Gid st cdn xdc dinh tuyén ngin nhdt tr diém A t6i diem B
irén ban dé véi d6 dée i (hinh 2-11). Tir khodng cao déu vi do
dac i ta d& dang xic dinh khoang cdch nim ngang nho nhit a
trén han d6 tuong g vor dé doc i

A=——- {2"”

Hinh 2-11

Trong dé M 1a miu s6 ty 1¢ bin dé. Mg khau dé compa biing
gid tri a dd tinh, tir A theo hudng 161 B, 1dn luot dat céc khiu do
d6 sao cho chiing cat cic duimg déng miic k€ tiép tai cic diém
Pis Pae- (hodc 1, G). {t nhat ching ta nhan dugc hai tuyén thea
min dé déc i. Theo yéu ciu ciia thi€t ké s& chon dugce wyen
can thiét.
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Truomg hop khd d6 compa khong cit duimg ddéng miic ke
tiep, nghia la dia hinh khu vue do co do dic nho hon dé dac thigt
ke, khi do co thé chon mat vi tef bat ki dé phit tridn tuyén, Bay
f vin dé duoc iing dung nhiéu khi xdy dung cde cong trinh dang
tuydn.

7. Xdc dinh dién tich trén ban dé

Toy theo hinh dang cia khu vire ¢iin xdc dinh dién tich trén
ban d6, do chinh xic yéu cdu ma sir dung mot trong cdc phueng
phép sau:

) Plueony plep gidi tich: dp dung trimg hop dién tich cén
xde dinh 13 mot da gide.

* Néu cdc dinh da gide di bigt toa do (x , y,) va duge dinh s6

thit tr theo chiéu kim déng hé (linh 2-12), dién tich da gidc tinh
theo cong thite:

2=, s}
i
Zr.1) 3y yn)
(s, M)
Sxs. )
Hink 2-12
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Trung tm dio tao xdy dyng VIETCONS



l o :
A= 3 Ry, =Y. ) {2-1()
=]
A=li}l1(x”| _x:.|1.|' {2‘! I}
1=l
Vi du: Tinh dién tich cha da gide theo s6 ligu sau:
(ihdagiac | 1 | 2 | 3 | 4 5|
x(m) 00 | B0 | 1200 | 100 | 400
ylm) oo | 400 00 1000 1200
G

Theo (2-10) ta ca:

24 = X AY-¥e) + KAy Y )+ Xy (¥sm¥a) + X AVa=Ya) + Ky -Ya)

Thay so:

(2-12)

2A = 3000400-1200) + 800(600-300) + 1200(1000-400) +

+ 1000¢ 1200-600) + 400{300-1000) = - 240.000 +

+ 240,000 + 720.000 + 600,000 - 280.000 = 1.040.00(

A = 1.040.000: 2 = 520.000 (in’)
Chui ¥: Tir (2-12) ciing co hé viét:

EA sxi}rj-" x]}rl-{. :“'F}r.l.+'" A Kn-l}"n+ K:I}'II_ K- Ki¥ameee s x'l:rru

(2-13)

N&U Vit toa dé cic diém dudi dang phén s6 (1T 56 [a x, mdu
s6 13 y) va x€p thir wr nhu (2-13) khi do6 v& tril cha (2-13) bang
hiéu cia téng cdc tich toa do ket ndi biang nét lién va téng cdc

tich toa do két néi bang nér dut.
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h. =i }:: - o X - 1-“4_ - T'*-( - - \'|
e P e, i e - | g L .
g f;-.,ﬁ_\_\ ’M“‘m ,h-,,H_H i e
1 ¥a ¥s ¥s Y

Hinh 2-13

Sor i (2-13) it tién lgi khi diing may tinh dé tinh todn.

* Truding hep khong biét toa do cic dinh da gidc: chia da gidc
thimh céc tam gide, do 14t ¢i cac canh cua tam gidc, khi do dién
tich ciia tam giac thir i L

A=p(p, — 4, %P, ~b,Xp, —¢) (2-14)
Trong do: p, = ‘—IL.[;:P s o, by, ¢ 1a chiéu dai cic canh clia

tam gidc i v dién tich coa da gidc i
A=EA (2-15)
i=1

Phiurong phdp giai tich cho do chinh xé4c cao hon cic phuong
phap khéc (dat 161 1)

b} Plutong phdp dé gidi: ip dung trong trudng hop khu vue
chn xdc dinh dién tich co dutmg bao bat ky.

# Xic dinh bang lud & vuong:

Trén t gidy béng, xdy dung luci 6 vuong sao cho moi &
vuong co canh tic 2 dén 4mm. Phu ludi & vuong lén hinh cin do,
dém s6 6 vudng nguyén nam tong duong ganh gidi, cic ©
khuyét & mép hinh duge don la cho di thanh 6 nguyén qua udc
lwomg bang mat. Dién tich Khu vie bang s 6 vuong nhan vdi
dién tich mét 6 vuong tinh theo tv le ban do.
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* Xdc dinh bing ludi cic dudmg song song:

Ké nhimg duimg song song cich déu nhau mot khoang a
{a = 2+4mm) irén gidy bong. Phit ludi cic dudmg song song lén
hinh cin do. Dién tich cla hinh bang téng dién tich cic hinh chir
nhat ¢é chién réng bang a con chieu dai do trgc tigp theo cic
duémg trung binh cna bang bi gidi han bai duong bién cua hinh.

Phuong phip do giai ¢6 wu diém li don gian, nhanh chéng
nhimg d6 chinh xdc thip (29%-5%). DE kiém tra va nang cao do
chinh xdc, phuong phip nay thudmg duoc thuc hién vai ba lin
trén cling khu vue cin xdc dinh. K& qua cudi ciing 1a trung binh
cong cua cic lin do.

) Plutong phdp co hoc (ditng may do dién tich):

Phuong phip niy dp dung cho khu vuc co dutmg bao hinh
dang bit kv, Uu diém cua phuong phip nay 1a don gian, nhanh
chéng va dip tng duge do chinh xdc mia cong tic xdy dung yéu
ciu (5%).

Miy do dién tich ¢ cdc bo phin chinh: cinh tay dén cuc,
cidnh tay don quay, binh xe guay, bo phin doc s6... (hinh 2- 14).

Hinh 2-14
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Ty theo dién tich cin do nho hay lén ma vi tri dit kim cue O,
Neu khu vue do dudi 400cm teén bin dé, kim cue O nam ngoai
ranh gidi can xdc dinh, con néu lén hon dat kim cue bén trong
cua dudmg ranh gidi,

Giit str cdn do khu vue nhe (hinh 2-15) c6 dién tich twong déi
nho. Dat kim cue O & ngoai ranh gisi do.

Hinh 2-I5

- Ntta vong do phai P (bo phan doc s6 & bén phai dwémg noi
kim cue véi kim quay OA), Pat kim quay lén diém A bat ky
trén dudng bao, doc sé doc bun diu n,. Di chuyén kim quay
theo dutmg bao thuan chiéu kim déng hé cho dén khi ro lai A,
doc 56 n..

Dien tich hinh ¢dn do 1a:

A=c{n,-n) (2-16)

Trong do c la gid 1ri méi khodng chia cia may do dién tich, ¢
durge xic dinh bing thue nghiém.
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- Nua vong do trii T (bo phian doc $6 nium o bén i didmie A,)
lam teng e nhu ntra vong do phai.

KEtqud nhin duoe [ trung binh céng e hai nira vonyg do.

beé xic dinh ¢, dimg may do dién tich & trén do mot hinh da
bict dign tich A, (thuomg i vai ba 0 vuong cha gt vuong goc),
Khi do ta nhin durge:

¢ =t (2-17)

Pé dam bio do chinh xde phii ding tim ban d6 khong nhia
midt, gdp nép va dat Ién mat bin phing. Khi do bin kinh guay R
phii khong doi vii bang gid tri khi xde dinh c. Bé vi diém cuc
sao cho goc o khop khi do rir 30" dén 1507,

8. Ldp mdt eat doc nhe ban da

Gid sir can Jap mat cat doc dia hinh theo hudng AB trén ban
do nhur hinh 2-16. Bt to 2idy k¢ 1y theo hudng AB, dinh dau
it ca cie digm giao nhau gitta dudong AB véi cic duong déng
mitc. Tir nhimg diém nay, dung cic dudmg vuéng goc vai AR,
trén do dit do cao cua cic duong déng mide tuong tng theo ty
I¢ dimg cua mart cat. NG diu it cia cie doan vuong goc nay
bing dudmg cong, ta nhin duoc mat cit dimg dia hinh theo
huong AB.



bé cao |

Khoang cich

Hinh 2-16

S0



Cau hoi va bai tap chuong 11

i. Ban dd va binh dd gidng va khdc nhau ¢ nhitng difém nao?

2. C6 & ban do ty 1& 1:10.000, hoi khoang cich nhd nhil
ngoii thue dia 13 bao nhigr 38 ¢6 thé biéu dién lén bin dé da?

3. Hay trinh bay:

a. Nguyén tac phan manh vi ghi 86 higu cho cic & ban dé ty
1& 1:1,000.0007

b. Nguyén tac phan manh va ghi sé hiéu cho cdc tiban dé co
ty 1& 1om hom?

4. Pia vat 1a gi? Céc cdch biéu dién dia var?

5. Dia hinh la gi? Cic phuong phip biéu dién dia hinh? Tai
sS40 ngay nay ngudi ta st dung phwong phip duimg dong muc
trong biéu dién ban dé dia hinh?

6. Trinh by cic phuomg phip xdc dinh chiéu dai gifta hai
diém thude mot tuyén nao do trén ban da?

7. Cich sir dung ban dé dé xdc dinh do déc mit dat gilia hai
diém? Ap dung phuong phip nay dé xéc dinh tuyén da biét do
doc nhur thé nao?

8. Cic phuong phadp xdc dinh dién tich mét khu vie trén ban
do? Dicu kién dé dp dung cho méi phuong phép?

9. Ciich sir dung ban dd dé xiy dimg mit cit doc dia hinh?

fO. Bai tap:



Bai tap 2-1: Trén ban vé ty 1& 1:1.000 ¢6 2 diém M vi N
(hinh 2-17). Diém M da biét 10a do (x,, v) , diém N duge xéc
dinh toa db qua cidc thong s6 a, b, ¢. Hiy xdc dinh gdc dinh
hwdng «,,.,, biét:

X, = 1800,00m
M
y, =2400,00m

a=453mm
b= 124 7Tmm
¢ = 165,6mm /
00 e / _/
7 7N

g
<

h o
(,ﬁm P iva
A - ,/. d .
M
Hinh 2-17

Bai tdp 2-2: Tinh dé doc doan thang AB theo hinh (2-18) vi
cic sé lidu do duoe nhur sau:

Ty 1¢ ban vE 1:2.000
a = 6mm
b= 8mm
d,y = 35,2mm
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g o/ / \ 1\_&,
C o

Hinh 2-18 o

Béi tap 2-3: Tinh dién tich khu vire gidi han bai da gidc (hinh
2-19) vdi so liéu & bang sau:

Biém xim) y(m)
| 51 Iﬂ.lﬁ;_ 6220 47
2 525560 613055
3 54UU.15H : . 624065
4 6350.55 400,35
5 5210,15 635040
3
4
2
i
Hinh 2-19
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Bai tdp 2-4:
Cic diém dac trung dia hinh cia mdt khu vire dirge thé hién
trén ban v& nhur hinh 2-20. V& c4c dudmg dong

miic cua khu vire
d6 vai khoing cao déu 13 1m.

48.41 50.52 48.39
49,13
47.38 45.56 47.24 46.68
47.15 4
48 26 44 38
50.92 il ol 41.51
Hink 2-20
54
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Chuong 111
KIEN THUC CO BAN VI SAI SO

§3-1. KHAINIEM VA PHAN LOAI SAI SO

Do dac mot dai lugng 1a dem so sdnh né véi mot dai luong
cimg loai dugc chon lam don vi.

bé xdc dinh mot dai lueng do, phii diing dung cu do réi tién
hanh do theo mot phuong phip do nio dé trong méi trueng do
nhat dinh. Song khéng bao gitr cd duoe dung cu do wyét déi
chinh xde, mét phuong phap do thit hoan chinh, con mai tnmg
luén Juon thay déi. Do vay bat cit mot két qua do nio ciing chira
sal so.

Sai 56 (A) la higu s6 gita gid tri do (7) va trj thue (X) cla dai
luong cin do,

A=[-X (3-1)

Tuy theo nguén gdc, dac tinh ma sai sd chia ra cdc loai: sai
ldm, sai 56 hé thong va sai s0 ngdu nhién.

I. Sai lam: Li sai s6 gay nén do thigu cdn than, nhim 1in
trong khi do, ghi, tinh...

Vi du: Khi do khoing cich nhidm han mot doan thude. Sai
lam thuémg ¢6 gid tri 16n nhung dé phit hién va loai trir néu cé
bién phép kiém tra.
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2. Sai 50 hé thong: La sai 6 gay nén do su thigu chinh xic
cua dung cu do, do théi quen ctia ngudi do, do ngoai canh thay
dai (nhiét do. d6 dm, chigt quang...)

Vi du: Ding thuge vii cuon ¢6 chiéu dai danh nghia 20.00m
de do doan thing nao doé, nhung chidu dii that cta thude khi do
lad By 19.99m. Nhar vily moi Lin dat thude sai s6 1em, day 1a sai
s0 he¢ thong do dung cu do gay ra.

Sai 50 he théng c6 tri 50 va didu khong doi suét qua trinh do.

B loai trit hoac han ché dnh huong cia sai $6 hé thone cin:
kién: nghiém vi diéu chinh dung cu do, dp dung phuwong phép do
thich hop hoac tinh s higu chinh viio két qua do.

3. Sai so ngau nhién: La sai s6 xudt hién do diéu kién do
ludn ludn thay déi,

Vi du: Khi do cao hinh hoc, 6 doc theo cic day chi ¢6 chia
sal 30 do mia bi nghiéng, do ude hemg khi doc 58, do khie xa
anh sitng...

Qua nghién citu 1§ thuyét v thue 1€ cho thiy sai 6 ngiu
nhién ci thé dirge coi 13 nhitng dai lwong todn hoe nghu nhién
tidn theo ludt phin bo chudn cla Gauxer vi ¢6 eic tinh chat sau:

+ Trong di¢u kién do nhit dinh sai 88 ngdu nhién khong
vurat qua ol gidi han nhat dinh.

+ Sai 56 ngdu nhién cd i s6 myét doi cing nho thi ¢6 kha
niing xudl hién cang nhiu.

+ 56 Lin xwit hién cia sai s6 ngiu nhién dwong xdp xi s6 lin
Xudt hién cua sai $6 ngiu nhién dm

+ Khi $6 §dn do ting 1&n vo han, s6 trung binh cong ciia sai s
ngau nhién tién toi 0.
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A
Lim [—]=ﬂ {(3-1u)
N =, ”_
§3-2. CAC TIEU CHUAN PE DANH GIA KET QUA PO
CUNG PO CHINH XAC
* PE ddnh két qua do ciing dd chinh xdc (cic két qua do nhin

dure trong ciing mot diéu kién do), ngudi ta ding céc tidu chuin
ALl

1. Sai so trung binh €

>la|
§= o (3-2)
n
Trong do: A sai s0 thuc lan thiri

n : 50 ldn do
Vi die 3-1: Hai nhom A va B ciing do céc goe trong mot tam
gidc vdi 10 ldn do va sai s& khép caa méi lan do la (don vi gidy)
Nhom Az +4, -3, -5, +3, +2, -1, +3, -4, -3, +4.
Nhom B: -1, +2, -8, -3, +2, -2, +9, +1, -4, -2.
Theo (3-2) . sai 50 trung binh ctia moi nhom li:
B, =34 0, =3"4
Né&u chi diing sai s6 trung binh thi har nhém do chinb xac
nhu nhau.
2. Sai 50 trung phiuong (m)
DéE khuyéch dai pham vi bién dong cia sai léch Gauxe dé
XUl sai s6 trung phuong;
£ | A
Von

m= (3-3)
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Vi vidu (3-1) 1a co- m,=x3"6 va my = +4"3
Nhu vy nhém A do chinh xdc hon nhom B,

Cic cong 1hic ten déu duoe Tap voi sai 56 thue A | son £ trén
thitc 1€ rdt nhiéu truimg hop khong thé bigi duoc thuc X. Vi
vay Becxen i dua ra cong thite tinh sai so trung phureng:

v _
VYn-)
Trong do : v,=/-1  Ia sai o6 xdc sut nhat
L [a tri xde sudt nhat

Tir cdc cong thire (3-3) va (3-4) ta thay do chinh xic tang khi
s0 lin do ting.

3. Sai 56 xde sudt e,

La sat 56 ngdu nhién ma trong diéu kién do da bisy nhifmg sai
s6 ngau nhién cé tri s§ tuyét déi nho hay lén hon né déy thirdmg
gap nhir nhau trong day do,

Neu viet cic sai 56 ngiu nhién theo thi tr tang dan thi sai so
O Vi tri gifia clha ddy sé 6 gid tri gin bang sai s6 xdc sudt.

Ciing ¢6 thé tinh sai s6 xdc sua thong qua sai s6 trung
phong m:

2
= - - (3-5)
P 3

4. Sai 56 tuyét doi va sai sé tuong doi

Ciic loai sai 6 trén 12 sai 56 fuyél doi, chiing déu ¢6 dom vi do.

Néu chi diing cic sai s6 tuyét doi doi khi khong thé danh gid
duoc do chinh xde cia cic diiy do.
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Vi e 3-2: T A do chiéu dai 1000m véi sai s6 20cm, 16 B do
chiéu dai 600m vai sai 56 | 5em.

Trong truong hop nay ta s dung sai s6 wrong dor T li 1ty so
giita sai 50 tuyét ddi vi tri 50 cha dai luong do.
Theo vi du 3-2 , két qua la:

120
T~ 100000 5.000
115 1

T 7 60000 4.000
Nhue vay td A do chinh xic hon 16 B.

§ 3-3. SAI SO TRUNG PHUONG CUA MOT HAM SO CAC
PAL LUGNG DO

1. Ham tuyén tinh
Xétham sd: E=A+Y (3-6)
Vi x, v 1a cdc dai lugng do doc lap, lwong ting <6 cdc sal 56
thye A, va A, Khi x, y thay déi mot lugng A, , A thi him s6 2
cing thay déi mat heong A, | nghia i
Z+A=(X+A)+H (¥ +A)
A=A +A, (3-7)

Néu mbi dai luong do duoe do n lin, nhy vay ta 6 n dang
thitc dang (3-7). Binh phuong ca hai vé cha cic ding thifc trén, ta
¢6 n diing thic co dang:

&z”_ = "j“ju +ﬂ"‘i-a +2A,4, (3-8)

Cong cdc diing thic trén Lai va chia cho n, ta co:
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4,4,1 _14,4,] 18,4,] ,144, |
n n n I

Theo tinh chat cua sai s6 ngdu nhien, ta ¢ thé bo qua sd hang
cudi eling:

Lo = AT RS

(3-9)

14A,]1_[44,]1 14,4,]

non n
Trén co so cong thite (3-3), ta cé:
m,=m’, +m’, (3-10)
Tar (3-10), ¢6 thé suy ra cho hiim ¢6 n bién s4:
Z=kot kx £ kax ... 2k X, (3-11)

Trong do x,, x,,... x, i cic bién s6 doc lép, twong ing c6 cac
sal 5O trung phuong m,, m,.. m,.
Ko Kyo Ky . K, 1 céic hing sé,
Khi do sai s6 trung phuong cua ham z sé la:
m’, =k’ m’, + K mi .+ K’ (3-12)
Vi die 3-3: Trong tam giic ABC, d€ xic dinh goc C nguisi ta
do cic goc A va B nhan duoc 56 liéu sau:
A=531819" véim, = +3"
B=69"3527" vdim,= +4"
Tinh gid tri géc C vii sai 56 trung phuong m,

Criai:
C=[80°-(A + B)
C=[80°-(3"18'19" + 69°3527")
C=57°06'14"

Sai s trung phuong m, tinh theo (3-12);
me=m',+ m’y
Me= 34 4°= 25
=>m=%5"



Gid tri cta goc ClaC=5706'14" + 5"

2. Ham 56 dang tong qudt
6 ham so:
2= K ) (3-13)
Xia Xa-o X0 Céc bién s0 doc lap
Ay, AL A Che sai o thire teong tmg cla cde bién so.
Ta cé thé viét:
2+ A =X +A; k+AL X FA) {3-14)
Khai trién theo chudi Taylor vi bo qua s6 hang phi myén tinh
nhan dugc:

¢ &
e+ A =1(Xy, Ko X3+ —A + =LA+ + =LA
g A el
Ky %3 Xy
Nehia la:
a g a.
":":= _‘—Fﬁ|+q—rﬂ3+...+_‘—ﬂ” [3-]5}
d, c 3,

X Ay

Trén co s (3-11) vi (3-12) ta cd sai 56 trung phitong clia haim
z la:

3

: g 3
'| qi' - a ¥ 'E 1 +
m. = ke m+|— | my+..+|—| m, _(3-16)
5 5, * ax A

Trong do: Eﬂ_{ : dao ham riéng phan cia ham z voi bién 6 x,
m;: sai s0 trung phuong coa x,
Vi du 3-4: Do chiéu dai doan dutmg déc duge D = 50,00m;
m,, = £0,05 m , géc nghiéng V = 1500 ; m,= +30". Tinh chiéu
dai bing S va sai 50 trung phuong ciia né (hinh 3-1).
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Hink 3-1
Giai: Theo hinh vé chiéu dai S 1a:
S=Dc¢osV
S=350,00. cos 1500 = 48,29 (m)
Vi sai 86 trung phuong cia chiéu dai S
S dS .m?

m.' { 28 ]]_"_I :+{_ -}.
] (}D (v ] a

20

Lid = - DsinV; i =1
oV dD

Thay s tacé:  mg= + 0,05 (m)
Nhu viy chiéu dai doan do 13- S= {4820+ 005 m

§3-4. 8O TRUNG BINH CONG VA SAI SO TRUNG PHUONG
CUA NO KHI DO CUNG DO CHINH XAC
Trong Trac diy, mot dai lwemg thuimg duce do nhiéu lin va
Id tri cla no 1 trung binh cic lin do.
Trong ciing diéu kién do , mot dai luong nao d6 do n lin vii
cietrid, Iy ..., I, véi cic sai s6 trung phitong nrong tmg la m, |
M ..., M; . 56 trung binh cong L cia cac tri do la:

S
L= (3-17)
n
&2
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L 14 ham cic i do /| theo (3-12) ta nhin dwge sai 56 trung

=]
. % 3 A ] 3 = t 1 - 1 Y 2
phumg coaLlam,  m " =(=)m +(—)ym +.+({ Ym,
n n n
Gia stm,=m, =... =m,_ = m thi sai 56 m, cd gid tri:
Im i
m, = —= (3-18)
AN

Tircong thire (3-18) 1a nhin thily s6 trung binh cong ¢6 sai s

, [ i S T
nho hon vn lin so voi sui 56 cia méi lan do. Vi vay s6 trung
binh comg la s6 dang tin ciy nhal.

v, 1 1a 50 higu chinh Jan thiri, v =/ - L

Sai s6 trung phwong cua 6 trung binh cong theo s6 hién
chinh I :

m =4 |- I (3-1%)
Vin—1)n
Viidy 3-5: Chieu dai AB duge do 4 ldn ciing do chinh xdc vai
cic ket qua nhan duoc & bang 3-1. Hily xic dinh s6 trung binh
cong va sai s frung phuong cita no ciing nhu sai s6 tiung
phtrong ciia mai lin do.

Bang 3-1
Lin do I (m) v=i-L (m) | vy
| 178,75 0,03 0,0009
2 178,82 +0,04 00016
3 178,76 0,02 0.,0004
4 178,79 +0,01 0.000]
i 178.78
bl (0,00 0,00130
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Sai 50 trung phuong moi lan do:

Dwl 00030

m= i 3 = 003 {(m)
YVin-1) i 3
Sai 6 trung phwrong cia L:
m; = nl = ETE—J = 05 (m)
¥ vd

Vi chkidu dai AB la L = 178,78 £ 0,02 {m).

§3-5. TIEU CHUAN DANH GIA KET QUA PO KHONG CUNG
PO CHINH XAC

Trong thue &, diéu kién do thidme thay déi nén cic kér qua
do nhiin duoc khong cing do chinh xie va nhu viy, khong iheé
tinth tedin theo cac bidu thic cua 5.3-4.

De giai quyet, ngudi ta dilng 6 ba tref cho viée tinh todn ciing
mdt lie cic tri do khong cing 46 chinh xdc, dong thai ¢iing cho
bi€t dé chinh xidc cta cic i do. 56 d6 goi 14 trong s6 vi tinh
theo cong thite:

Plade (3-20)
m:

Trong dd:

P - trong so cua lan do thi i.

m, - sai s@ trung phwrong cda lan do i.

p = C - hé $6 trong s6 ¢o gid tri tuy chon. Tuy nhién C khong
dai cho tat ca cdc tri do duwge dem so sanh.

Khi d¢ 50 trung binh cong L,cua diay do khong cang doé chinh
xdc la:

[P

= (3-21)
LP]

P
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Qua (3-21) ta thay P, cang Ién thi tri do twong ing / chiém ty
trong cing |on trong viéc xac dinh i trung binh rong s6 L.
Dy 1 ban chit trong s6 cha tri do:

Néu chon = m, thi P, = [ {rrong s6 don vi). Khi dé p goi 1
sai 50 trung plwrong trong 56 don vi, dige tinh theo cong thiic:

;wl .55
+ 1' 3-22)
Vi sai 50 trung phuong cia s& trung binh trong so Li:
m, . = 1-—”“_ (3-23)
vIP]
Thay (3-22) vao (3-23) ta cé:
T
M= £ J—- (3-24)

Y (n- 1P)

§3-6. CAC DON VI DO DUNG TRONG TRAC PIA
1. Pon vi do chiéu dai

Don vi do chigu dai Ia mét {m). Mot mét 1a chiéu dai cia
1.650.763.73 bude song truyén trong chan khong cla nguyén t6
Kripton®6 trong ving quang pho xic dinh. Neodi ra con hay
diing cic bl 80 vin wde 56 cda mér nhu: kilomet (km3, déximeél
{dm), xanztimét {cm), milimét (mm)...

2. Pon vi do goc

Goce duge do bing do () Grad (gr) hoac Radian (rad).

- Mot do (17) I gid 1 g6c & tam chiin cung ¢6 chiéu dii bang

.8 chu vi cua dweng tron.
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b 1
Do con dirge chia thanh phit (I'=— ) va gié {(1"= =)
o oL m 60 anay 60

- Mot Grad (lar) 1a gid i goc @ 1am chan cung ¢t chitu di

bimg prees chu vi ctia dudng tron, Cic ude so cla grad:

¥

Xangtigrad: I'= —
BUg 100

- .
Miligrad: | =
100

- Mot Radian (Trad) 1 gid géc @ tim chin cung o chiéu
diii bang bian kinh cia dudng tron. Cic don vi do ¢6 thé tich

chuyén doi:
|Rad = 57720578 = 63,661 98n gr
1°=0,01745 Rad = 10/9 gr
1¥=1),1571 Rud =0"9

pe dé dang chuyén doi cung tron W don vi dai sang don vi
g6e vi nguoe lai. ngudi ta dung he 56 chuyén doi p:

pt=513
p'= 3438
p'= 206.265"
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Cin hoi va bai tap chuong 111

1. Sai so do dac 13 @7 Phan lowi sai $6 theo bin chal. Tai sao
sai lAm va sai 86 hé thong co the loai trir khoi két qua do?

2. Sai s6 ngdu nhién 1a gi? Néu cic dac diém?

3. Trong do dac ciing do chinh xdc, c6 nhimg tiéu chudn nio
danh gid do chinh xdc két qui do? Cong thitc tinh sai s trung
phuong cua Gauxe vi Beexen co didgm nio giong va khic nhau?

4. Thanh lap cong thic tinh sai s6 trung phueng cua ham s6
cic két qua do doc 1ap?

5. Tai sa0 ngudi ta ndi "S6 trung binh cong la s6 ddng tin cay
nhat"?

6. Cong thiic tinh trong 67 Néu y nghia coa nd wong viée xir
Iy cic két yua do khing ciing do chinh xic?

7. B ap:

Bai tap 3-1: K&t qui do 8 1in mot goc bing B, nhin duge cic
tri s6 ghi trong bing 3-2. Tinh 11 56 trung binh goc v sai so
trung phuong cia gée tinh duoc.

Bang 3-2

Lin do Tris6do | Lindo | Trisado

| 86°05'4 5 86'05'S

2 S6°05'3 6 RG°05'4

3 86°05'7 7 86'05'6

4 | 86052 8 86°05'|
67
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Bai tap 3-2: Canh A-B dugc do 6 Tan véi 56 licu ghi trong
bang 3-3. Tinh sai s6 trong doi canh A-B

Bang 3-3

Lin do Tri 56 do {m_) Lin do Tri ;d;{_mﬂ
1 18,896 4 | 13887 |
2 18,892 5 18893 |
3 18,901 & 18885 |

Bai tip 3-3: Cé 1am gide ABC (hinh 3-2). Cic tr] 56 va sai 56

lutong umg:

a=21546 m £ 0.08m
¥=58"173 03
B=71"486 + ('3

Tinh chiu dai b ctia canh AC vii sai s6 trung phuong m,
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Chuong 1V
PO GOC

§ 4-1. KHAI NIEM
Géc li mot trong nhitng yéu 6 co ban clia cong tic tric dia.
C6 hai loai gdc: gée bang B v gée diing V.

1. Goc bing [ chia hai hudng OA va OB 1a 26c nhi dien hop
bdi 2 mat phang thing ding, chiia OA vit OB (hinh 4-1).

A
2

Hinl 4-1

Gia tri ciia gée bang bign déi tir 0°—»360" theo chiéu kim
déng heé.

2. Goc diing V (cdn goi 1d géc nghigng) ciia huéng ngdm
OA 1a gée tao bot huéng ngdm v6i mat phing nim ngang P
(hinh 4-2).
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Hintt 4-2

Néu OA nim phia trén mat phing ngang V mang gid tri
duong, trudmg hop ngwec lai V mang gid i dm.

Gia tri cta V bién doi tir 0 + 90",

§4-2, MAY KINH Vi

Miy kinh vi I dung cu d€ do géc bang v gée dimg. Ngodi ra
con ding dé do khoang cich vi do cao.

Theo ciu tao, may kinh vi duoc chia tim 3 loas:

- My kinh vi kim loai: viinh do lam bang kim loai vi doc 50
truc tiép bing kinh lap.

- Miy kinh vi quang hec: vinh d& lun bing vt licu trong
sudt, 50 doc truyén lén kinh lip qua hé thdng lang kinh.

- My Kinh vi dign tr: nhe bd dém vi man hinh ngudi ta dé
dang xic dinh dugc 56 doc.

Theo dé chinh xdac midy kinh vi duge chia thanh:
- Miy kinh vi dé chinh xidc cao véi sai 56 trung phuong do géc:
mg =+ "5 + 23"

- Mdy kinh vi dé chinh xdc trung binh véi sai s6 trung phuong
do goc:

mp ==+ 3" = +10"
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- My kinh vi d6 chinh xdc thap vai sai 56 tung phuong

do gac:
my =+ 10" + +60"

Di la loal nao may kinh vi cling gém 3 phin chinb:

1. Gia mdy: bang gb hay bing kim loai, tao thanh bai 3 chan.
Cidc chan co the thay doi do dai.

2. B¢ mdy: 1a bin d& co 3 6c, chiing dé can bang mdy khi do
(hinh 4-3).

3. Than may:

- Ban do ngang v bin do dimg.

- (5ng_ kinh.

- Ciic loai oc khod, oc vi déng...

a) Ban d¢; tén dé khac vach (theo
thang dé hay grad) gid i tang theo
chieu kim déng ha. Gid tn vach khac
iy thude vie do chinh xdc yéu ciau
chia midy, DE xic dinh dé ding s6 doc,
trén ban do con 6 vach chudn (vong
chuin). Bé biél duoc cic ban do da
vi tri lim viéc hay chua ngudi ta gan
ong thuy vao ban do.

h {:?}:g theiy: co hai loai

- Ong thity dai: duge ciu tao tir mot
dng thiy tinh hinh tru véi mat trén
phia trong ¢é dang cong tron, bin kinh
R = 3m + 200m. l'jng_ thay duoc do Hink 4-3
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diy chét long ¢6 d6 nhét thap nhu ete hay cén nong roi hin kin
lai. O nhiet do thuong, khoi chat long giam thé tich tao kheouing
trong goi 14 "bot nudc”. Mar trén cia dng thuy ¢ cic vach chia
cich nhau Zmm wong (ng véi géc o tn t (hinh 4-4). Gid i t
cang nho thi d6 chinh xdc cda ong thily cang cao (thuong t =
157 = 60"). Buong tiép tyén véi mit cong phia frong cia dng
thity va di qua digm gilta ("diém khéng") goi 1a truc cita 6ng
thuy dai. Khi hai din "bot nuée” déi ximg véi nhau qua "diém
khong™ fruc éng thay dii nim ngang.

(BT
bi

e
U

le

Hinh 4-4

- 5113 thuy tron:

Mat trong cia 6ng thily tron 6 dang chdm cdu, dinh mat
chom ciu i "diém khong". Duémg bin kinh di qua “diém
Khong” la truc cha ong thiy trén (hinh 4-5). Khi "bot muc” tip
trung, truc ong thiy tron & vj tri thing dimg,

B0 chinh xdc coa éng thay tron thap hen d6 chinh xdc cha
ong thuy dai. Ditng ong thiy trén trong can bing so bo may.
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Hinh 4-5

o) {’j;rig Kinhi
Cac bo phan chinh cia ong kinh don gian (hinh 4-6).

Hink 4- 6

+ Kinh vat (1): Tao hinh anh that coa vat. Anh niy nhé hon
kich thude var vi nim cling phia vii tiéu diém sau cua kinh vac

+ Luéi day chir thap (2): 12 moét taim kinh phing trén dé khic
L chi chit thap (edc vach chinh vi cde vach do khoang céch).
Anli caa vat khi do sé nam trén ludi diy chu thap .

+ Kinh mit (3): Cé tdc dung nhu kinh lip qua d6 nhin thay
anh trén ludi day chir thap. Kinh mat c6 thé di chuyén dugc nho
moét 6c goi 1a oc dicu Lidu.
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Khi thay doi vit ngdm, vi tri dnh teong img ciing thay déi
thco. DE dua dnh vé ludi day chi thip, ngudi ta bd tri mot thau
kinh phan ky (4) gitta kinh vat v lugi day chir thap dé thay dai
tieu cur sau cia kinh vat. Thau kinh phan ky di chuyén doc tryc
nhir 6c dién anh (5).

Buimg thing néi quang tam kinh vat véi quang am kinh mét
virdi qua tém cha mang day chi thip 1 truc ngam cita éng kinh.

B0 phong dai ctia ong kinh V*:

Vi & (4-1)

[, tieu cur kinh vt
f..: 1éu cu kinh mat

Hién nay dé phong dai cla ong kinh tric dia thuomg tir 15 dén
50 lan, ving ngam 0,5 + 2°,

i § Bé plecin doc 5o

Bé doc duge dé dang va chinh xdc cic gid tri goc rén ban do
N ta cau tao thém bo phin doc sé.
- Boi vai mdy kinh vi kim loat diing du xich véi s6 do chinh
xie t= (! gid tri nho nhal cia vach chia trén ban do, n: so
n

khoang chia trén du xich). Khi doc s6 ta tim vach trimg cua du
xich va ban dé.

- Kinh hién vi thang vach dimg cho may kinh vj guang hoc.
Thang vach dugc khic truc tigp Ién man dnh cda kinh doc 6.
Moi thang chia vach ¢6 gid tri bing [ va duoc chia thanh n
khoang bang nhau. Khi doc 6, dira theo vach khac nao dé cia
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vinh do nam lot trong thang vach (hinh 4-7). Theo hinh v& 56
doc trén ban dd ngang la 174"55'0.

Vi miy Kinh vi dign tf, s6 doc thé hién true LEp trén min
hinh.

e
4 J?";-:-{ :,_{.-‘.I'r

Hink 4-7

§4-3. KIEM NGHIEM VA PIEU CHINH CAC PIEU KIEN
CO BAN CUA MAY KINH VI

Dé dam bio do goe duge chinh xac, cac ditu ki¢n hinh hoc co
ban ciia may kinh vi phai ducc ton trong. Tuy nhién, trong qui
trinh sit dung, cic didu kién ndy c6 thé bi phd v&. Vi viy, cin
phéi kiém nghiém v diéu chinh ching.

1. Truc éng thuy dai trén ban do ngang phai vuong goc
vl true quay cda mdy
a) Kiem nghiém

Sau khi can bing so bo may, quay mdy dé cho éng thuy di
song song vdi duding ndi 2 6c can nao do, xoay hai 0c can nay
nguae chiéu nhau cho bot thuy tap trung.

- Quay mdy 90", dimg 6c can con lai (e 3) dua bol nudc
v giira.
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- Quay miy di 180", néu bot nudc khong léch hoac léch
khong qua nira khoang chia thi diéu kién nity coi nhir thod mén.

Néu bot nurde léch nhiéu hon can phai diéu chinh.

hi BXiéwu ik

- Dung dc¢ ein 3 dua bot thity vé mot nua s6 cung léch,

- Diing 6¢ dieu chinh & déu éng thiy diai dé dua bot thay
lap trung.

Thwomg phai thuc hién vai lin cic bude a, b didu kién nay
mdi dam bio.

2. Truc ngam ciia 6ng kinh phai vuéng goc vii true quay
cua ong kink

a ) Kiém nghiém:

Biit midy o diém A, sau khi cin bang mdy, quay mady vé ngim
diem B (cich mdy 25 + 40m). Piém B phai r6 va do cao gin
bang dé cao 6ng kinh. Do & hai vi tri éng kinh duoc cde tri s6 T
vit P. Tinh sat léch:

P-T- 180" =2 (4-2)

Neu 2o = 2t (t: do chinb xde coa bd phan doc 56) thi coi nhu
diéu kién nay da dam bao. Néu 2c > 2t cfin phai diéu chinh.

b)Bién chinh:

* Giit nguyen tinh trang cia may, tinh s6 doc da hiéu chinh:

P=P+c (4-3)

Tim s6 doc ding P' trén ban dé ngang. Liic nay day dimg ciia
ludi chi diy chif thap léch khoi diem B

* Ndi long cic 6c gilr luéi day chir thap, diéu chinh dé trung
tam ludi day chir thap tring diém B sau d6 vin chat cic 6c lai.
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Diéu kién nay thudng tién hinh mot 56 lan mdi thod man.

3. Truc quay cia ong kinh phdi vuong goc voi fruc quay
cua may

Dat miy kinh vi cdch wimg cong triinh 20 + 30m, sau khi cin
bing mdy. ngdm diém A 16 nél & trén cao, ¢6 dinh ban do ngang.
Ha 6ng kinh ngang tim do cao mdy, dinh ddu duge diém A, tren
tuemg. Dao dng kinh va lam nwong t duge diém A,... Néu hai
hinh chigu A, . A, vuot ra ngodi chi kép cia ludi chi thi phai dua
mily vilo xuong sita chii

Pidu kién niy rat quan trong khi sit dung may kinh vi chuyén
truc 1én téng cao, trong kiém tra sy thing dimg cua cong tnh...

4. Day chi diémg chinh luoi chit thap phai thing dimg

) Kienm nghigm

Sau khi can bang may, hudng dng kinh tdi mot day doi treo
& noi khufit gio cich mdy 20 + 25m. Néu hinh anh diy doi
triing v&i ddy chi dimg thi di¢u kién nay thost man. Newce lai
hinh dnh day doi vi day chi diing tao véi nhau mot goc lech,
can phai di¢u chinh.

B Bien chind

Néi long cie de gitt ludi day chit thap va xoay ludi chi cho
dén khi day dimg tring véi hinh dnh cia day doi, sau do vin
chat cic dc gifl.

Sau khi ki#m nghiém vi diéu chinh diéu kién nay can kiem

tra lai digu kién thi hai.
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5. Vi tri diém O cua ban do dirng (MQ) phai 6n dinh gan
bang 0

Vil diem O i s6 doc trén biin dé dimg khi true ngam nam
ngang v bot thiy cia dng thay dii trén ban dé dimg tip trung.

a) Kiénr ngliém

Sou khi can bing mdy, ngam vé diém B (diy ngang chinh
tritng diem B) roi doc 6 trén bin d6 dimg o ca hai vi tri, duge
ciic %6 doc T va P. Trude khi doc s0 phai chinh cho bot nude cua
ong thay dai trén bii dé dimg tap trung. MO duge xdc dinh theo
cong rhire:

_T+P+360°
T2

MO (4-4)

I Biéee clunii

Ding 6c vi dong ban do dimg dat 6 doc bing s doe di dicu
chinh sa1 s MO, khi dé bot nuge lech khot vi tri gilra, Diing vit
riéng cua dng thoy trén ban do dimg dua bot nude vao gifia.

Sau khi diéu chinh xong phii kiém tra lai.

Qua trinh kiém nghiém vit didu chinh miy kinh vi phai én
theo tnt ur trén day nham dam bdo cho cdc k€t qud da hiéu chinh
trudic khong bi thay déi khi diéu chinh ¢dc didu kién tiép theo.
§4-4, PO GOC BANG

I. Thao tic tai moi tram do

i, Binh tam va can may

BPinh tam may la lam cho truc quay cua may di qua dinh goc

cin do (tAm moc), con cin mdy la dua truc quay chia miy vé vj
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tri thang dimg. Trong thuc t€, dinh tim vi can miy co lién gquan
anh hwong lin nhau, can phai lam ding dan nhu sau:

«) Bl tdr ser bé: Sau khi di van chat may vio gid ba chin
nha e ndi cd moc diy doi, dit so bo zi1d ba chin sao cho diu
nhon ctia qua doi roi vao tam moe. Ca dinh chic ba chin, khi do
diu qua doi c6 thé ra khoi tdm mac. Néi long 6 néi, xé dich
may cho tai khi diun qua doi trimg ram maoc.

bl Can may s hg: Ding ba 6c cim dicu chinh sao cho bot
thiy coa ong thiy tron trén ban do ngang 1ip trung.

o) Binde i neiy chinde ade: Néi long oc noi. nhin qua bo
phan dinh tim quang hoc, dich chuyén mdy cho tim cda né
trilng van tim mac. Vin chat oc not.

d) Can micy chindi xee:

Bat cho truc ong thiy dai tén bin dé ngang song song vdi
dutmg ndi 2 frong 3 de cin may, van hal 6c niy nguoe chiéu
nhau cho bot thay tap trung.

Quay miy di 9, dimg Ge can con lai &€ dién chinh cho bot
nuée tap trung.

Sau khi can mdy chinh xdc, diéu kién dinh tim co the bi phi
vy, can phai Tam L tr bude ¢ o di cho dén khi ca 2 diéu kién
niay duoe dam bao.

2. Ngam mue tién

Trudge khi ngdm mue tiéu phai diéu chinh d€ nhin 16 lwdi chir
thap bing cich hudng ong kinh lén mét phong nén siang, van do
diéu chinh kinh mét cho dén khi thiy ludi chit thap ro nét. Dé
ngam muc tiéu chinh xde, nhanh choéng, cin thue hién theo
hai buac:
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) Bat w: tien sor bi: Nhis b phin ngam so bo gin phia ngoiu
ong kinh deé tint mue tiéu, khi muc tiéu trimg véi duimg chuan cia
bo phin ngam so bo thi khod 6c hiim ban do va ong kinh, ding &
dicu quang dicu chinh cho anh coe muye tiéu ré nét,

D) Bat nure ticw chind v Dung cic 6c vi dong bin do
ngang va ong kinh d¢ dua trung tim mang day chir thip vio
diing muc tiéu,

3. Pt gid tri so doc huong ban ddiu

Trong do géc cling nhu bo tri géc bang, hwdng ban diu

3 ; g Wi 180T
thuimg duwoe dat mot goc a, nio dé (0000 hoac — wéin la
n

30 vong do gde). Cich 1am nhu sau: M 6c ham vinh chudn
ngang quay may d¢ tim s6 doc gin ding véi gid tri a,. Khod de
hiam vinh chudn ngang, ding de vi dong vinh chuin ngang dé
diit diing gid tri 2, Sau dé ma de hiim ban do ngang. dua miy vé
ngiam chinh xie di¢m diu nhi mue 2

IL. Ciic phuong phap do géc bing
1. Phwong phap do don (do cung)

Phuong phip niy thuimg dp dung cho tram do cé hai hwong
do (hinh 4-8),

A

Hinh 4-8
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Méi vong do ducc tao bai hai nira vong do doc lap nhau & hai
vi i cua ban dé dimg (nia vong do thuan T - khi vi tri ban do
diing & bén trili ngudi do vii nira vomg do dao P khi ban da ding
o bén phat ngudi do).

a) Nrvee vdng do thuci.

- Bat gid tri hudng ban ddu, ngdm chinh xdc A duge gid i a,.
- Mo ée hdm viinh chuan ngang. quay médy thuan kim dong
hé ngam chinh xdc B doc duoc s6 b,. Gid tri goc li:
B, =b-a (4-5)
b) New vong do duo
- Do 6ng kinh qua thién dinh.
- Md 6¢ ham vanh chudn ngang quay mdy ngdm B, doc duck b,
- Xoay vinh chudn ngang nguoc kim déng hé ngim vé diém
A, doc duoe tr) 56 a, Gid tri gée khi do dio kinh L
B.=b,-a, (4-6)
) Lindy gia tei gée cija vong da:
NéuP,-Po= 2t (6 d6 chinh xic ciia méiy)

B, = B,

thi gia tri goc cia vong do  la: == = (4-7)

Clat ¥:
Neéu tai mét tram do n vong thi gid tri huéng ban diu sé khic
1;, -
nhau — o mai vong do va gid tri géc 12 trung binh cong ciia
1] .
cac vong do. Neu chi do | véng do, & nita vong do dao kinh phai
xoay may di 90" sau d6 mai tién hianh do.



Vi ey 4-1: Ghi 56 vi tinh todn ket qua do géc biing B véi 2
vong do theo phuong phdp do cung, néu trong bang 4-1:

Bang 4-1
Trum| Vi | Ladim | ¥iari [ s doe trem | G i goe | Giig fpgie U] Gidiej g_{'n-l:_l
do | o dohan Ao an di ngang] it vimg du' v do irung linh
A VA VERE
B Trai (R e |
13042 (2
| = 13T (7
B IR 43
Phai = L3RS (hy
A | ROF'3'5 (43
O | 3R IR T(18)
A WIUT M)
Tem [ =1 3RS (]2
R K455 () i
A m '| I3R3H 2 014
B SR
1 P == 138" (13},
| A | QTR

|

2. Plutong pluip do todn véng

Phuong phip nay dp dung cho tram do ¢6

nbur hinh 4-9.
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a) Niva vong do tnedn.

- at 1ri 0 hudng ban diu
- Quay may thudn kim déngz hé [dn lugt ngam A, B, C, D, A
lwromg g duge cic sd doc ay, b, ¢, d,. 1,

I} Nita vy do dap

Bao ong kinh qua thién dink, guay mdy ngwoc chiéu kim
dong hé lan luet ngam A. D, C, B, A trong tmg duoe cic s6 doc
4, d., by, a.

o) Tinle gid 1t frung Dind cee Inecng

INEu sur chénh lech o cide hudng gifia hai nita vong do nho hon
sal 50 cho phép thi tinh gid 111 trung binh cho méi hdng do.
Trén co 50/ do ta co the tinh goe bing kep gitla cic hudng.

Néu mit tram do, do n vong thi gid tri hudng ban diu & moi
. o 180"
vong do ¢ khic nhau -
vong do.

Vi ehu 4-2. Ghi 6 va tinh todn két qua do gdc bang & vong do
thii nhat. theo phuong phip do 10dn niy, néu trong bang 4-2,

n

— va gid trj gde 13 trung binh cong cac

Bing 4-2
II"I:H Vang | ?41:;“ L TR LTI ) gL - Lt 1r
dee | do : Trung binh |G i gde 1] g
TR Vi e hucing vimg do | trung
Bl 36 i | hag do plu bink
L i -—
(NS4 | [16)
A | BNSA) (IRFUSE0) 0TS ]
3 i R . mor. e | 8T —
H GRUTSO2) | BARTIYTW ) ARTIYE D)
é L?i‘i"”"ﬂ"‘:' F2WRTAR) | 1493773 (13 i
aral! 2 } N )
: ' 146T6S(19)——
| D 2953w [ FEs"dawT) | 295338 (14) By
— 64216 ]
A | PUS2RE | I RUS'S(0) | D0USE (15) {
83
Trung tam dao tao xdy ding VIETCONS



Ngoai hai phuong phdp co ban trén con ¢ cdce phuong phap
do lap (ding cho tram cdé hai huéng do), phuong phip t6 hop
(dizng cho tram cd nhiéu huéng do)... Tuy nhién, rong do duc
cong trinh, ngudi ta it dung cic phuong phap nay.

§4-5. CAC SAI SO CHE YEU TRONG PO GOC BANG

Nhimg nguyén nhin chinh giy ra sai s6 trong do gée bing 1i:
mén trudmg do, dung cu do va do nguo do. Théng qua viéc
nghién cifu cic sal $0 nity ngudi ta tim ra duge bién phip lam
gidm hodc loai trir duge chiing ra khoi cde kél qua do.

1. Sai 56 do moi truing

a) Khi tia ngim truyén tong moi truong do, no bi khic xa
theo hai chiéu: ngang vi dimg lam cho né léch khoi mat phing
thing dimg di qua tim mdy va diém do, D& khic phuc, tia ngam
phai cdach vt can 1om hon 1m theo ca hai phirong ngang va dime.

b) Do suong mi, bui.. lam giam cuong do dnh sing sé kho
khin cho bat muc tiéu. Vi viy cé gang do khi thoi tiét 6t va
ditng tiéu ngam co cic doan son trang, do xen ké.

¢) Do dnh sing mat trad chiew tngc tiép vae may lam cho cic
bo phan cua midy gidn no khéng déu. Vi vay, cin ding o che cho
mdy khi do vio nhitng liic nang néng.

2, Sai 56 do may

Trude khi do thong thuomg mdy kinh vi da duoce kiém nghiém
vit higu chinly, song khong thé thoa man hoan toan cic diéu kién
hinh hoc cua mdy vi do ciing 1 nguyén nhin din dén sai so.

Tuy nhién, néu do géc & hat vi i bin do s& khic phue duge
sal 50 do truc ngam khong vuong goc vai truc quay ong kinh
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cting nhur true quay ong kinh khéng vuong 2éc véi true HEL
miy, con khi dat gia tri hudng ban diu cia mdi vong do khic
’HUI; - L1 r " - - » [y
nhau —- & 1am giam sai s6 cic vach khic khong déu nhau
n
cua vanh do.

3. Sai so do ngual do
) Sui 56 do dind tam iy

Theo hinh 4-10 mdy dat léch tim doan e,

. . (=
('}A:ﬂ-ﬁ = 5—1’_} (4-8)

oy,

& 0
{sar)  foag)
Finh 4-11

Nhue vy, dnh huong cGa sai 6 niay cing Ién khi khoang cich
tir may dén tieu cing nho va bin kinh léch tim e, cing lon. Pé
han ché, gidm e, bang cich ding bo phin dinh tam quang hoc.

bh) Sai 56 do din tan tidw (hinde 4-11 )

Tieu bi lech tim do dat tiéu ra ngodi méc hoac do dung tiéu
nghiéng. Sai s6 & do dinh tam tidu tai A 1a;

€
§=—1, 4-9)
S, P (
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Hinh 4-11

P} khic phuc, ngodi viée dat titu dung tam méc vi dung ligu
thing, khi do cé ging ngam dén gac hode gin goc tigu,

) Saf 86 ngam m

i, g (4-10)
V\.
60" goc nhin 167 han cia mat ngudi do.
V' do phong dai cia ong kinh.
el ) Sar 56 do doc m,
sl (4-11)
2

t: do chinh xdc cua bo phiin doc 56.

So vai cae sai 86 thanh phin khic, sai so do doc s6 anh huong
lon hon ¢i. Do do, khi do goc cin luvu y dén sai 56 nay.
§4-6. PO GOC DUNG

Gid sif ¢in xéc dinh géc dimg cua hidng AB

Pat may i A, cin bing may.

bt}



- Do thuin kinh: Huéng ong Kinh téi diém B (ding diy ngang
chinh cia lugi chif thip d€ bat muc tigu). cin hing bot thuy dii
trén bin dé dimg doc dwoc gidn T.

- DBdo ong kinh thao tic nhu ntra vong do thudn kinh. duac gid
i P

Tuy thude vio timg loai may (do cich khiac vach o bin dé
diimg) ma co ciach tinh goc dimg V cho phi hop.

Vidu véi mdy  Theo 020 ta co:

PaT+180"

M= s (4-12)
Vi goc nehiéng dwoe tinh theo cic cong thitc sau:
V=M;T (4-13)
V=P-M, (4-14)
P-T
Vi= 5 (4-15}

Cich do goc nhir irén cho k&€t qua nhanh chdng niwmg do
chinh xic thip, thuimg dp dung khi do v& chi tiét diu hinh. Khi
lap lusi khong ché do cao do vé, yéu ciu do chinh xic cuo hon,
ngudi ta do goc dimg theo phuomg phiip sau diy: i moi vi tri
ong kinh bit muc tiéu ba lin twong dng véi day trén, diy gitrs,
day duai, twong 1mg doc duoc cic 6 doc T, Tg, Td va Pr, Pg,
Pd. Goc dimg tinh theo két qua cia 6 s0 do trén.
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Cau hoi va bai tap chuong IV

I C6 may loai géc theo quan di¢m cia triic dia? Néu dinh
nghia timg loaj.

2. My kinh vi gém nhitng bo phan chinh niw? Tic dung ctia
timg ba phin chinh dé?

3. Tai sao truée khi do gée, phai kiém tra, kiém nghiém vi
digu chinh may kinh vi? Néu trinh tr v cich kiém nghicm, dién
chinh cic diéu kién co bin ctia mdy kinh vi?

4. Trinh bay "phirong phip do cung” trong do goéc bang. Pham
vi iing dung?

3. Goe bang AOB (hinh 4-8) dige do hing phueng phip do
cung, 50 li¢u vong do thit nhat nhu sau:

- Nira vong do trii:
a, = 00'09'4
b, = 49°48'7
- Nita vong do phaj:
a, = 180"0Y'6
b, = 229°48'7
5a1 30 o cic 1an doc $6 13 nhu nhau va bang £0°2. Hay:
a. Ghi 56 liéu viio sé do va tinh todn tri sd gée.
b. Tinh sai 56 trung phwong ca goc (chi do doc s6 gy ra).
6. Trinh bay cich do géc bing theo phuong phip do todn
vong? Pham vi tng dung?

/8



7. Ciic sai s6 anh huémg dén do géc bang? Bign phip han che?
8. Ciic xdc dinh M, vi goc nghiéng tai moéi tram do?

9. Ding miy kinh vi  Theo 020 dat tai A, do gac diing canh
AB duac 0 li¢u sau:

T= 8446
P=275"14'

Sai 50 doc 0 0 cdc vi tri ban dé 13 nhu nhau vi bang +0'2.
Tinh gid tri géc dimg theo cic cich khic nhau vi sai s6 twong
ing?
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Chuong V
PO CHIEU DAI

§5-1. KHAI NIEM

Gid sir co hai diém A va B trén mat dat tr nhién (hinh 5-1).
A« By la hinh chigu cia A. B trén mit thivy chuah. Do chicu dai
& xiie dinh khoing ciich nim ngang d ctia doan AB.

Hinl 5-1

Be xde dinh chidu dii AB, ¢6 thé ding phuong phip do tnre
1Ep (so sdnh true tiep chidu dii cin do véi chidu dai cia dung cu
do) hoiic do giin tigp (chidu dii cin xic dinh dugc tinh qua 1 dai
huong khiie duoe do true LEp).

1. Dung cu do dai

- Thute cic loai nhu thude 26, thuse vai (do dai véi dd chinh
xdc thap), thude thép (do dii véi do chinh xdc trung binh) va
thude Inva (do dai do chinh xic CA0),
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- Miy do xa quang hoc: dua trén nguyén ly xic dinh mot
trong 2 dai luong cia tam gide thy sai (hinh 5-2) va ding cong
thitc twong dng dé tinh kél gua

P

1
d= Ehculgj

{5-1)

Hini 5-2
b: canh diy.
[3: goce thi sai (gdéc chan)
Néu [ khong doi, cin do b
Néu b khong dé1, cin do B

- May do xa song dién tir: mdy dat o A, thi€l bi phin xa song
& B chiéu dai AB lix:

Vi
2

v: vain 16¢ truyén song trong khi quyén

d= i5-2)

t: thisi gian song di vé uén quang duimg AB.

Tuong tmg vdi cic loai séng ta cé may do dii anh sing va may
do dai vo tuyén dién.
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2. Tiiy theo tinh chdt cria cong trinh ta co:

- Do dii do chinh xéde cao
I
T 10" 10
= Do dii dé chinh xie trung bink:
S A
T 5000 10000
- Do dii v6i do chinh xic thap:
I I

T "ﬂ[? 5000

§5-2. PO CHIEU DAI BANG THUGC THEP
1. Dung eu do

Thude thép co nhiéu loai vai chiéu dai 20, 30, 50, 100m chiéu
rong bin 10+ 15mm, dé diy 0,2 = 0,3mm. Vach khic trén thudce
dén xangtimél. DE nang cao dd chinh xdc, ¢ déximét diu tién
ngudsi tw khic vach dén milimét. Thide dirge cudn trong khung
sitt hay hép kin, hai diu thude ¢o vong dé kéo cing thude hoic
treo qua ning khi do.

Thuoe khi do phai kiém tra, kiém nghiém thude d€ bist thudc ¢é
dam bao yéu ciu do dac hay khong vi chiéu di thure t& cua thuae.

2. Dinh duong thang

Thong thuimg chién dii AB cén do Ién hon nhidu 1in chidu
diat cua thude. Vi vy ngudi ta cin xdc dinh cdc diém trung gian
I, 2, 3. teén huéng AB (hinh 5-3) sao cho khodng cdch clia 2
dmm frung gian ké nhau nhé hon chiéu dai clia thude. Viec 1am
nhu vay goi la dinh dutmg thing.

G2

Trung tAm dio tao xdy dyng VIETCONS
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Hinl 5-3

Khi do vdi do chinh xdc thiip c6é theé dinh duimyg thing bing
mit thudmg, khi ein do do chinh xic cao, phai dinh bang mdy.

a) Edinh diomg thang hdng ndt

Dumg tieu & diém A v B, mét ngudi ditng cich A khoing 2-
3m ngim sao cho 2 tiéu tring nhau. Ngudi tha hai dyng sio fiéu
theo sut chi din cua nguid ngam sao cho tiéu tring vl hwdng 2
tiéu ban diu va danh diau diém. Lam twong w cho cie didim khic.

Trong diéu kién dia hinh phitc tap, tam ngim cua AB khong
théng suot, viée dinh dong thang duoe thue hién theo phuong
phip nhich dén (hinh 5-4). Khi cde diem A, C, D nam trén mol

Oy

Hinh 5-4
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dudng thang vi C, D, B ciing nam rén mio dwdng thang hic do 4
diem A, C, D. B sé thang hiing.

Dl Bdigde g dhing Dnee iy

Bt nuiy Kinh vi & A, saw khi can bang nady, ngam vé tidu o B,
Khoi de hiim vimh do ngang, khi dé éng kinh quay xung quanh
triic quay ci 06 va 1o i mit phing thing ding, Tar ca cdc vi
(i sio ticu nam trong mat phing nay déu thuge hudng AB.

3. Do va tink chiéu dai

Dimg thude thép xic dinh true ticp chidu dai gidia 2 diém
trung gian hé nhaw. Sau khi két thiic cic doan di tir A dén B (do
di) nhitt thiét phii do nguge lai 1ir B vé A (do vé), viée [am nay
deé loai trir sai s sai lim viu 1a co s cho viee dinh gid do chinh
xde két gua do

5. -8

W

S . AS B —— :
NEu sai 50 luomg doi & =_ q-—“— thoa min yéu ciu dat ra

cua cong trinh thi tinh g3 1 trung binh de di vi do vé lam k&

L]

Y cuoi cling.
. -
b|'h: 2{‘*}.;“ +S.“_-.} [5'3}

Chi¢u dai S do duge li chicu dii nghigng, cin tinh chuyén vé
chiéu dii hang d.

Néu dia hinh gifa A v B 1it déc déu, xdc dinh goc nghieng V
(hinh 5-5) vii tinh dwoc -

d=5coxV {5-4a)

Neu dia hinh giita A vi B ¢6 do doc thay déi (hinh 5-6) hodic
do d¢ chinh xde yéu ciu, cdn xic dinh hi¢u dé cao gifta cidc coc
phan doan. Khi dé chi¢u dii bing cua doan thing the i 1a:
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Hinh 5-3

& s -y iy
o -0 o O G
As % 2, e
Hinh 5-6
Va chiéu dan d cia doan AB =€ la:
d=738 —ii (5-6)
=) ! i=l 251
U5
Trung t3m d3o tao xdy dung VIETCONS
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Trong di: 5, chiéu dai do triee tiép o doun |
h, d6 chénhi cao gifa hai coc phin doan i
4. Cdic sai 56 trong do chiéu dai bing thude thép
) Sai sé do kicm nghicm thirgi:
AM=1 -1, {5-7)
1z chiéu dai thuc t&
I.: chi€udai danh nghia
) Sai 56 do ani lutong cria si thay doi nhiér dg:
|"_iﬂi1_= ﬂl‘rn..l'jl.t t:‘i'H}
a: he 50 gian no vi nhiet cua vat liéu 1am thuée
At: cheénh 1éch nhiét do gita khi do va khi kiém nehiém
v} Sar 5o de thuede bi nghiéng (hinh 5-7)

3

d
Himh 5.7
h?
25
d} Sai sd'do dindt ditong thang: (hinh 5-8)

Al = (5-9)

=24 (5-10)
e) Saf s dlo e hi vong: (hinh 5-9)

8A!
3

Al.= (5-11)
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Hinh 5-9

SV 8ai 56 de e kéo thied: khang deu
LA
dfj=22F (5-12)
g.E
Trong do:
AP: chénh Tech luc kéo thuée khi do S0 vai khi ki€m nghiem
E: heé 6 din héi cog vat liéu [am thude
q: tiet dicn thudc.
Ngoiti i con phii tinh dén saj s do thirde bi cong theo phuong
nNgang, sai s0 do doc sé, do vich khic el thude khéng déu. .
Ding thede thép hudmg dé xac dinh chiéu dai theo phuong
phip di trinh biy & trén, do chinh Xdc cao nhat dat

Khoang :’EIU{_)_'.}E!(}E - Néu muen do véi do ehinh xic cao hon

¢in phii dilng thudc thép chia vach dén milimét vi phueng phip
do chat ché hon.
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§5-3. PO CHIEU DAl BANG MAY CO CAP DAY HO
KHOANG CACH VA MIA PUNG

My co cap day do khodng cich 13 méy kinh vi hay miy thay
binh. Cap diy do khoing cich duoe khic déi xing véi day
ngang cia et chir thip véi khodng cdch p.- Mia dai 3 + dm,
vach khic dén xangtimér. Khi do khodng cich, truc mia & vj trf
thing diing di qua diém cin do. DE xic dinh khoang cich AB,
dat mdy 0 A, mia & B.

1. Truomg hop tia ngdm nam ngang

True ngang OO cat mia & Q. Hinh anh ciia cic day do
khoing cich e, ¢ & trén mia la C va E.

Hinh 5-10



Tir hai tam giic dong dang CFE vi ¢'Fe' 1a cé:

D= (5-13)
o
Vil D= I.n (5-14)
f_'l
Khoing cdch D tir true quay cua may dén mia 1.
D=D+f+4 {5-15)

Trong do:
> tiéu eu ¢da kinh vie
p: khoing cich gitra 2 diy do khoang ciich
&: khoing cich tir true quay cia may dén tam cia kinh vl
n: khoang cich trén mia giita hai diém Eva C
Vi méi mdy cy the [+ 5 = C thuimg khong déi va duoe goi
: E— ;s :
la hang 56 cua midy vaty s6 =K cling khong déi duoe goi li
p
hé s6 do dai.
Chiéu din D s¢ li:
D=Kn+C (5-16)
He 56 C thudmg rat nho so vii khodng cich cin do nén ¢6 thé
bo qua, khi dé:;
D=Kn (5-17)
D¢ de dang trong tinh todn, ngudi ta can o mdy sao cho
K = 100 (cé truimg hop bing 200).

2. Truomg hop tia ngdm nghiéng
Khi do o dia hinh déc, tin ngam c6 goc dée V. Khi dé gid tri

cin tinh n' nho hon gid tri doc duoc trén mian
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n'=n.cosV (5-18)

Khoing cdch nghieng D:

D=Kn'=KncosV (3-19)

Khoing cich nam ngang D, :

D, =D. cosV = Kn cos’V (5-200)
Cong thic (5-20) c6 the viél dudi dung:
Dy, = Kn{l-sin"V) = Kn - Kn sin*V (5-21)

Trong dé AD = Knsin®V 1 56 hiéu chinb tir chiéu da; nghiéng
vé chiéu dii bang, dai lrong nay ¢6 the xic dinh nhanh chéng
lrong bang tra chuyén ding.

Trong thue 1€ véi V< 2" ¢6 thé coi chiéu dij nghieng xip xi
chiéu dai bing.
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Do chicu dii theo phuong phip niy nhanh chong, phia hop vii
dia hinh phic tap song dé chinh xic thip (1:300).

§5-4. BO CHIEU DAI BANG SONG BIEN Ti7

1. Nguyén Iy do

Gia sit cin do khoang cich D gitia hai didm A va B. Tai A dat
mady phat s6ng tin hiéu, tai B dat thiét bi phan xi tin hren. Neéu
xic dinh duoe van 16¢ truyén song dign tir thi khoang cich AB sé
¢6 chitu dii tinh theo cong thiic (5-2).

2, Xac dinh van téc

Toc dé truyén song dién tir trong khong gian v duge tinh theo
cong thic:

v=- {5-22)

Trong do:

c: toc do song dien tir truyvén trong chan khong

¢ =2099792 5 km/s

n: he s6 khiic xa cua khi quyén, phu thude vao chidu dii bude
song A va cde diéu Kien khic nhu dip sudt, do am, nhiét do, ham
luegmg bui...

3. Xde dinh thoi gian ¢

Thai gian séng di vé irén tuy&n do duoe xic dinh theo hai cich:

- Phuong phiip do xung: 1a do true tiép théi gian truyén xung
dién tir trén khodng cich cin do. Phuong phap niy c6é do chinh
xac thap, hién nay it ding.
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- Phuong phap do pha: may phit ¢ A cé anten thu, khi phat
song. song tin hieu chia lam 2 ngd: mor nga dén ngay anten tho
con mot nga di vé trén khoing céch ¢in do. So sdnh dd léch pha
cua chiing d¢ tinh ra thoi gian. Phirong phip nity cho dé chinh
NAC Ccao.

Bo chiéu dai bing song dién tir hien nay duoc dong hod
dén miie 16 da, thao tac dom gidn, cho két qui nhanh chéng va
dé chinh xic cao.
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Cau hoi va bai tap chuong V

1. Thue chat do chieu dii giita 2 diém trén mat dat w nhién
i gi?

2. Phiin loai do dii theo dung cu do, theo dd chinh xic?

3. Trinh bay phuong phip do chiéu dai bang thude thép. Cic
sai s0 trong do chiéu dai bing thude thép va bién phiap han ché.
Nhirng uu didm va nhuoe diém cua phirong phip?

4. Chitng minh cong thic do dai bang miy o cap diy do
khoing cich vi mia ditng. Do chinh xic v pham vi dng dung?

5. Néu cic phoong phip xic dinh vin 1o¢ song dién tir trong
khéng gian v théi gian song truyen trén khoang cich cin xdc
dinh? Nhimg wu dié¢m chinh ciia phueng phip do dii bang song
dién 1ir?

6. Bai tap:

Hinh 5-12



Bai tdp 5-1: Tinh chiéu dii bang AB (hinh 5-12) theo 6 licu
Sal

S, = 48,50m V, = 12°30°
$, = 39,60m V, = 645"

Bai tap 5-2: Chiéu dai d gilta 2 diém trén mar dat duoe xic
dinh bing may cé cap diy do khoing cich va mia dimg vai so
liéu nhur sau:

n=1042mm vaim, =+ Smm
y=55" véim, =+45"

Tinh sai 56 tuong doi eha chidu dii trén (coi sai s ciia K 13 c6
thé bo qua va K = 100},

Bai tap 5-3: Theo s6 lidu cia bii tp 5-1, dé dam bao chidu
dai AB dat sai s6 twong 46 i[ﬁ thi chieu dai nghieng vi goc

nghiéng phai do vdi do chinh xic 13 bao nhigu?
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Chuong VI
b0 CAQO

§6-1. KHAI NIEM

bo cao la dang do dac co ban nham xdc dinh 46 cao coa diém-
yéu 16 thit ba cha toa do diém trong khong gian. Thuc chat cia do
cao 1 xdce dinh do chénh cao h gilta cic digm, wén co ¢ do cao
cha mot diem di biét tinh ra duoc dé cao cic didm kia (hinh 6-1).

HE=Ha\+h (ﬁ'!}

Tuy thee nguyén |y do va dung cu do ngudi ta chia ra cic
dang do sau: :

| AT

Hinlk 6-1

1. Do cao hinh hoc

Dua trén co s¢ tia ngam ngim ngang (hinh 6-2) d€ xdc dinh
hi¢u dé cao h,z(chénh cao gitta hai diém A vi B).
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Hinh 6-2 Hinl 6-3

Bo cao hinh hoce dat duge do chinh xiic cao m, = (0,5 = 5
mm/km phwong phip nay thuomg dwoe dp dung trong do ludi
rhong ché dé cao, xdy dung cong trinh...

2. Do cao luong gidc

Trén co sa géc nghiéng cia tia ngim va chiéu din bing giita
hai digm (hinh 6-3), do chénh cao duue tinh todn theo cong thic
luemg gide.

Bé chinh xdic cua phuong phip dat duge my, = (100 + 400)
mm/km thudmg dp dung trong do ludi khéng ché do cao do chinh
xic thap, ¢ nhitng noi dia hinh phic tap. trong do vé chi tiét...

3. Do cao thuy finh

Po cao thuy tinh dua trén tinh chil ma thodng cua chit long
trong cic binh thong nhan o cing mot mic do cao.

Po chinh xidc cia phuong phip nay dat m, = (=2 + 20) mm
trén 16 met din, duoe ap dung trong cong tac do dac cong trinh
chinh xdc, trong lap dat thiét bi...
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4. Do cao khi ap
Dura trén nguyén 1ac dp sudt khi quyén thay ddi theo do cao.

Dimg ap k& xdc dinh dp sudl khi quyén o nhimg diem khic
shau. Theo higu s6 dp sudt ngudi fa xdc dinh duoc do cao ol
cde diém.

Vi do chinh xdc thip (sai o 2+3m) do d6 phuong phip niy
duoc st dung trong gial doan khao sit s¢ bo doi vai ving nui
can.

Ngoii ra con cd cic phuang phip do cao co hoc, do cao bang
song dién tir, do cao bang anh 1ap thé... Tuy thuoc viio tinh chat
cta timg nganh ma lya chon phuong phip do cao cho phil hop.
Trong xiy dung co ban, phuong phip do cao hinh hoc va do cac
luwong gidc chiém tu the.

§6-2, DO CAO HINH HOC

Dung cu dé tao tia ngam nam ngang I may thuy binh (nivo)
con dung cu dit tai céc diem dé o 1 cic "0 doc” la mia.

Néu mdy thuy binh dat trong khoang AB (hinh 6-2) lu co do
cao T gilfa, con néu mady dat & A, mia dit & B hoac miy dat o B
mia dat & A tuong ting c6 do cao phia trude va do cao phia sau.

Do do chinh xac khong cao viu ping sudt lao dong thip nén do
cao phia tnrdc vi do cao phia sau it dugc ap dung. Vi vay chiing
1 chi dé cap dén phuong phip do cao L giira.

# P may thay binh i khodng gia A - diém di et do cao
H, vit B - diém cin xic dinh 6 cao, doc cic gid trl a, birén mia
dimg o A va B (hinh 6-4) ta co:
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hyp = a-h (6-2)
va:

Hﬂ::H.-". i‘hﬂﬂ ‘ﬁ'jj
Trong di:

- Miy dimg & A 13 mia Sill, Turan
= Mia dime

2 0 B la migy frre, trang g ¢6 36 doc trrge b
didm A, B xa nh

au (hinh 6-5), ¢4, ph
tram do. Khj dg:

h_&g::hl + h: +... 'l" hn

2 1ng c6 56 doc gay 4
* Neu hai

i thie hign
lién tigp nhigy

hu= 3, (6-4)
=]
Trong dé h 13 do chénh cao & doan do thi . D6 cao cia diém
B s Ia:
Hy=H, + 3'p, (6-5)

&

T AT AfKA)

Hinh 6.4

§6-3. MAY THUy Bing VA MiA

1. May thijy ping,

My thity bing £80m 6 ciic b phin chinh:
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- Gid may

- fﬁng kinh

- (jmz thuy (dai, tron)

- Ciie 6 ¢iin may, dc khod va cic e di dong,

'Theo do chinh xiic. miy thity binh duoe chia m ba nhém:

+ My thiy hinh chinh svie cuo m, = (05 1.0 mm/km
thutmg diing d€ do udi d6 cao N nude cip L 1T guan teiie lin.

+ Miy thiy binh chinh xic trung binh: m, = (3 +8) mm/km.
SU dung do ludi Nhi mrce cip Il l"l. qQuan tric lin 1 ong gial
doun thi cong cong trinh,.

+ Miy thity binh chinh xic thap: my, = (10 +30) mun/km. Siy
dung trong do thity chudin ky thudt vi p]mc v xay dung cic cic
cong irinh.,

Theo ciu tao, mdy thity binh chia lam hai nhém:

+ My thay binh cé 6c kich nang dé diéu chinh tia ngdm nam
ngtmg (hinh 6-6).

10

Ll ety |

L-l:.r
f’mﬂlum@‘ :

I WAl T I--ll
T

Hinh 6-6
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+ May thuy binh tu dgng dieu chinh fia ngim nim ngang
(hinh 6-7). Khi ong kinh bi nghicng di mat goc khong lén thi bo
fwein bang s& diéu chinh tia ngam vé vi i ndim ngang.

2. Mia do cao (hinh 6-8)

Mia do cao duge Fam bang g6 hode kim loai dai 3m, ¢6 hai
mat déu ke thang s6 chia vach vdi khoang chia nhod nhat dén
xanghimét. Mot mat ¢6 vach chia vi s6 miw den 13 mat chinh
iger 1 mat den) con mat kia vich va s6 mau do (mat do) de
ki¢m tra khi do. D¢ mia mar den c6 il try 0,000 con dé mia mit
do cd gid tri khic kKhong (4473, 4573..) 2oi [0 hing <6 mia. Gia
tri de mia mar do coa mét cap mia thuémg chénh nhau 100 mm.
Mia ¢é gan ong thiy tron dé dimg mia duoc thing dimg. Khi do,
dar mia trén dinh coc hodc trén aid mia (hinh 6-8b, ¢),

Khi do vdi do chinh Xic cao ditng mia Inva véi vach khic
nho nhit 3mm (hinh 6-8d).

Hinh 6-7 Hinl 6-8
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3. Kiém nghiém va diéu chinh may thuy binh

Pé thod man nguyén 19 do cao hinh hoc, miy thiy binh cin
phii dim bao mot 6 dicu kien:

{. True 6ng thiy dii phai vaeng goc véi true quay mdy.

2. Day ngang ctia diy chir thip phay ninm ngang.

Hai diéu kién nay duoc kiém nghiém vi digu chinb fueng tu
nhue ciie didu kién 1 va 4 cha may Kinh v,

3. Truc 6ng kinh phai song song véi truc dng thuy did (dicu
kién goc 1),

Chon hai diém A,B ciich nhau (30 +40) m vit thue hién kiém
nghiém theo phuong phip do cao phia trude.

a ) Kiénm nghiém.

Dat mdy thiy binh & A, sau khi cin bing, do chiéu cao may i,
quay miy doc tri 6 b trén mia dumg & B (hinh 6-9).

Hinh 6-9
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- Mang miy vé B, thao tic ninr déi vii diem A duoc cic tri s6
15 Vil 86 doc o trén mia A,
Truge khi doe cde <6 doc b, a cin phai diéu chinh cho bot
thay tip trung.
D6 chenh cao gite A va B 1
hys =1, - (b-x) {6-6)
Mgy = Iy - (0-x) (6-7)
Ta{6-6) vi (6-T) ta o6

a+b i, +i,

X= —2——'——2-— tﬁ‘ﬂ}
vl goc nghieng i
. X
e X 6-9)
DF? (
neu P=207 Thi didu kien dim bio.
1>20"  Cin phii diéu chinh.

b} Biéu elinh
- Tinh £6 doc khi tia ngim nim ngang a' :
a =gy {6-10)

- Pua ong kinh vé so doc ding o bing vit kich ning, bot
thuy bi lech khoi vi tri can hing.

- Ditng vit riéng coa ong thity dé diéu chinh cho kol nuijc
Hip trung,

Can thire hién kiém nghiem diéu kién ndy mat s6 lin cho [cn
khi dat yéu cau.

§6-4. DO CAO HINH HOC CAP IV

Tuy dé chinh xdc, do cao hinh hoe duoe chia thinh 5 cép.
Trong dé cip IV va edp V thudng duoe dp dung trong xiy dung.
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Trong do cao cip 1V, thubng dimg mdy thay binh cé do
phong dai éng kinh V' > 25* 1 < 25" mm, nuia hat mat den do
co gan ong thiy iron.

Trinh tv cong viéc tai mbi tram do:

- Dat miy & gitia hai diém cdn do, can bing so bo miy bing
ong thiy tron,

- Dung mia & hai diém sao cho mia thing dimg (du vio ang
thuy 1ron giin trén mia).

- Quay midy ngam mia sau, doc s6 doc mat den theo vach giik
vit mot vach do khoing cich.

- Bua ong kinh ngam mat den mia truée, doc s6 doc theo
vach gitia viv mat vach do khoang cich. Doc 56 doc teén mat do
mia trude theo vach giita,

- Quay mdy tré Tai ngam mat do mia sau, doc s8 theo vach
aiia.

Trude khi doc cic 56 doc trén mia phai dimg éc kinh ning dé
dua bot thuy ciia 6ng thiy daj 1ap trung.

Mat 56 quy dinh trong do cao hinh hec hang I'V.

- Khodng cdch tir mdy dén mia khong I6n hon 100m, chénh
tech chieu dai tia ngdm trudge vi tia ngam sau khong qud 5m va
chénh tich luy trén tuyén do khéng qus 10m.

- Tia ngam phai cach mar dat 16i thiéu 1a 0.2m.

- Sai lech gitta A9 chénh cao tinh theo mat den va mit da
khong qui Smm.

Sau khi di kiém tra ¢in thin va tinh todn so bé két qua do,
mdi chuyeén miy sang tram do tiép theo. Két qua do ghi vio 58
do theo bang (6-1).
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Bang 6-1

Khaang cigh (m) S e irén ma rmm ) N Chénh
. o I Chénh Cari
Ty G4 T can dym tritm
i San e - i i g
Eiém do (Al (YA S Trurec A6 fmim) inh
[mmi
| f 3 L1250 W2y | 71347 | -712s
—= = 1.2 574144 G553 (3 | RI2K Loy
. A-B 5 4.7 | 447015 | 457508 94 (1) ]
| K27 e lusd 173 1735
AR +2.9 TUR 673 656 +274
Ad | 4574 4473 10
Tinh 56 lidu do:
Hing sd mia (5)={(4)-(1)
(6) =(3)(2)
Chénh cao mat den (7y=(1)«(2)
Chénh cao mat do (8) = (4)-(3)
Hing 6 cua ¢ap mia (9) =(5)-16)

Kiém tra

Chenh cao trung binh

(9) = (8)-(7)

(10) = —; [(7) 4 (8) = 100}

§6-5. DO CHINH XAC CUA PO CAO HINH HOC

I. Sai s6 dung cu do

- Do diéu kién co ban (géc i} khong dam bao, co thé han ché
sai 56 nay bang cdch dat mdy cich déu 2 mia (do cao tir gitta)
hodc giam tim ngim (do cao phia trudc, do cao phia sau).
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- Do vach khic trén mia Khong déu, mia bi cong, venh, dé
mia bi mon...

2. Sai s do nguwai do

- Do can ong thiy dii khong that chinh xde. Cin dam chin
miy chie chin trude khi do va tranh do lie gi6 to.

- Do dung mia bi nghiéng. Khic phuc bing cich ding mia co
gin ong thay tron,

- Sai s6 do ngam va doc s6, sai s6 nay phu thude vao khoing
cich do ngim, do phdéng dai omg Kinh...

3. Sai 50 do méi tricdng

_ Khiic xa dnh sing 13 yéu 16 rat quan trong, dé han ché sai so
nity cAn rit ngin tm ngdm, tia ngam phai cich chudng ngai vat
Iém hom 0,2m, do vio lic thoi et 1or.

- Do miity bi chi¢u nang truc tiép s& gian nd cuc b do do khi
do phai ding © che miy.

4. Sai s6 do dnh hiwong do cong trai dit
Sui & nay s& khong ding k€ khi do cao tir gifta vdi chicu dai
lia ngdm triede bang hode xap xi chiéu dai tia ngam sau.

Khi do cao phia truge hoiic sau, cin tinh hi¢u chinh sai s6 nay
vito két qua do khi chiéu dii tia ngam Ién hon 50m.

§6-6. PO CAO LUONG GIAC

Dé xic dinh do chénh cuo chia diém B so véi diém A (hinh 6-10)
tai A dit may kinh vi, sau khi can bang mdy do chiéu cao médy la
i. Dumg tai B mot sio tiéu hay mia. Quay miy ngam mia B doc
tri 56 [ theo day chi gida va xdc dinh gée dimg V.
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Hinh 6-10

Theo hinh vE ta ¢d;
W+i=h,+/

hy=i-l+h (6-11)
Néu khodng cich AB = d duge xic dinh bang thudc thép thi:
h'=d tagV (6-12)

Méu khoang cach AB duoc do bing diy do khoang cich theo
muc §.5-3 ta co:

d =Kn cos’V
khi d6: h' = Kn cos™V.tagV = % Kn sin 2V {6-13)
Thay {6-13) vao (6-11) dugc:
hy=i-/ + % Kn sin 2V (6-14)

Véi: K- hé 50 do xa cha mdy
n- khoang cdch trén mia chan gifra 2 vach do xa
V- goc nghiéng clia tia ngam
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1- chiéu cao mdy diit & A

I- 56 doc trén mia theo day chi giilra
Tir (6-14) nhan thay:

- Néu /= ithi:

hyg= % Kn sin 2V (6-15)

viéc tinh todn s& don gian.
-Neu V=0 thi hag=1-1 (6-16)
Liic do wrong tv nhu do cao hinh hoe phia trroc.

Cong thic (6-14) chi dp dung Khi khodng cich giiva hai diém
nho hon 300m. Khi do cao luong gidc & khodng cich 16n cin
phai tinh s6 hiéu chinh do dnh hwémg do cong trdi ddt g va anh
huong do khiic xa anh sing r.

d ;
q= SR {xem cdng thire [-9)

5

-
2R,
Trong do R, 1a ban kinh dutmg cong khic xa thuimg lém gip 6-7

1an bén kinh trij dat.

r (6-17)

Néu gol ty 56 :: =k la hé s6 chiél quang, hic dé:

r=gk (6-18)
Anh huong iéng hop clia do cong trii dai vi khic xa dnh sing la:
dE
F—q—r-—q{l—k]—ﬁil—k] (6-19)
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Néu [dy he so khic Xa trung binh cho linh tha Viér Nam 1a
.04 thi -
f=g 428 (6-20)
R

Nhur vay. cong thite iinh chenh cao gitta 2 diém A, B khi do
bang phueng phip luong gige Ja:

hya=dtag V 4 it 4 f (6-21)
v B 2‘ Kn sin2V + i/ f (6-22)

Tuy theo do chinh xdc ma co hay khong ké den f, Luong f cé
thé loai trir trong (6-21), (6-22) bing cich do di v do vé irén
mot tram do.

Tir (6-21) a nhan thy, dé x4c dinh do chénh cao giita haj
diém trén cin phai do cie Yéu 1d: i, I, v, d. Néu £0i cdc sai 56
tuong (g [im, my, i, my thi sai sé6 xic dinh do chénh cao theo
(6-21) s& a:

: (ah]’ : [a,‘fm;‘_ [ah]" [ﬁh]:
[nh: md'+ -—— —r+ O m, =x e I"i
o P ol o

m- ) .
—-tm; + m; (6-23)

2|

m, = tg*vm? +dSec’y

Tuong wa xic dinh duwic m, theo (6-22),

Do chinh xic do cao hromg gidc phu thuée vao do chinh xgc do
khoing cich giiia hai diém va do chinh xdc do goc nghiéng V.
Trong dé anh hudmg chia yéu 18 thi hai [ chi yéu.

Bo cao Tvong gidc do chinh xic thiip hon do cao hinh hoc
nhung nang suat lao dong cao vi dic biél tién Igi khi do & dia
hinh phiic tap.
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Ciu hoi va bai tap chuong VI

L. Thue chat cua viée do cao 1a gi?
2. Theo nguyén 1y do va dung cu do, do cao dwge phan thanh
nhiing dang nao? Pham vi img dung v do chinh xic?

3. May thay binh phuc vy cho dang do cao nio? Phan loai
may thuy binh theo dé chinh xdc v theo ciu tap?

4. My thuy binh c6 nhitmg bé phin chinh nao? Tinh nang vi
cdch sir dung cita bo phan ay.

3. Tai sao phai kiém nghiem va diéu chinh may thity binh?
Néu trinh w va cdch kigm nghiém, diéu chinh cdc diéu kién hinh
hoc co ban clia may.

6. Cic phuomg phap do cao hinh hoe va pham vi img dung?

7. Trinh biy phiromg phip do cao hinh hoc cap 1V,

8. Cic sai s6 gap phai trong do cao hinh hoc? Bién phip dé
han ché chiing?

9. Chimg minh cong thic do cao lromg gide? C6 thé han che
anh huéng do cong trd dat vi khic xi dnh sing dén két qua do
cao luong gidc duge hay khong?

10 Bai tap
Bai tap 6-1:

56 liéu do cao hinh hoc cap IV tai tram do, véi céc didm do B
via C nhu sau:

50 doc mat den mia sau:  day chi irén 1631
day chi giita 1025
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Sé doc mat den mia trudc: diy chi trén 2365
day chi giita 1738

56 doc mat do mia trudc: day chi gilta 6313

S6 doc mat do mia sau: diy chi giira 5501

Lip s6 do va tinh todn tram do.

Bai tip 6-2:

T mot tram do cao huong gide, cdc sé licu do duge nhir sau:

Goe nghiéng V=6"120£05
Khoing cich ngang d=56,78m + 0,03m
Chiéu cao may i=1,50m +0,0lm

Chi¢u cao diém ngam trén sao ticu 1 = 2,20m + 0.01m

Tinh dé chénh cao h va sai s6 trung phuong m,?

Bai rap 6-3:

DE xdc dinh chiéu cao cla cot anten (hinh 6-1 1) ngudni ta do
cde dai luong d, V,, V,. Hiy xdc dinh chifu cao clia cot anten va
sl s0 trung phuong cita nd vii s6 liu sau:

V, =+ 16°18°5 405
V,=2'49"0 4+ (5

d =78 4%n £ (0.05m

Hinh 611

120



Chuong VII
LUOGI KHONG CHE MAT BANG

§7-1. KHAI NIEM

De trinh sai s6 tich Iy vii nang cao do chinh xdic, nguéi ta
xdy dung lwai khéng ché trac dia theo nguyén tac tir téng thé dén
cuc bd, tir do chinh xdc cao dén d6 chinh xdc thap.

Luéi khang ché tric dia [ tip hop nhimg diém & ngoai thuc
dia 0 toa dd duoe xic dinh vdi do chinh xde cao. Nhimg diém
nay Ia co 50 dé do vé ban dd v xiy dung cong trinh,

Ludi khong ché tric dia & nuoe ta thudmg chia lam ba dang:
luét Nha nude, ludi khu vae (chém day) va ludi do ve.

Ludi khong ché mat bang Nha nude duge xay dung thanh
mang tam giic (vai bon cdp, dé chinh xdc giam din, ti cdp | dén
cip IV, xem bing 7-1). Cic ditm cita luGi khéng ché Nha nudc
la co s& dé xay dimg cic luéi chém day ciing nhu phuc vu cho
vide nghién ciru khoa hoc.

Bang 7-1
_____ Chi ticu k§ thudt Cip Cip 11 Caplll | CapIv
Chitu di canh tam 20 30 720 5+ U 2+6
pric (kmj
Sai 56 tuong doi do - t ! |
canh diy | 40000 0000 | 200000 | 2006000
Sai 56 trng phvong ; P i a3
do géc =T 1700 15 +2"5
Gﬁ-c rlh.li'l ﬂhﬁl |m“g ':‘-U" -l“j[r "“:j“ qu..l :4
tam g ) ) ) |
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Ludi khong ché khu vue Ta Iu6i diém bé xung, tang mat do
cie diém khong ché cho timg khu viee. Lugi khéng ché khn vige
c6 the 1a luéi giai tich hode duong chuyén da gidge cdp T va II

(bing 7-2 v 7-3).

LUOI GIAL TiCH

Bing 7-2
Yeu o ki thuil Cipl Cap Il
50 luvmg tam gide gilia cic canh diy 1o 0
Clhude divi canh tam fidc 11+5) km {1=3km
Goe nho phil trong tam sidc 2L ar
Sal 56 trung phuong do ade 5 £ 10
Sl 50 trung phinmg do canh day i 1540000 L2000
LUGT BUONG CITUYEN
Bang 7-3
Yéu ciu ky thudt Cip 1 Cip ll
Chicu dai duimg chuvén (km)
Bubng don 5 3
Cridea i khai b vi didm ot k] 2 :
. Giita eae didn it 2 1a '
Cha vi vong khép Idn nhit (ki) iS5 5
Chidu dii canb (ki) 0.l =04 D0+ 04
S0 canh nhicu nhat trong duime chuydn I5 15
Sai 56 trung phuvong do goc e + 10
Sui 56 khép géc cia dulma chuyién <10V = 2 \..’I'E

Ludi khong ché do vé 14 co so true tiép phue vu cho do vé lap
ban do, né duge xdy dung dudi dang dudng chuyén kinh vi, ludi

tam gidc nho, giao hoi diém...
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Mat do cde diém khong ché wy thude vio ty Lé cin do vé.

-PovEtylé [:5000 can 4 diém/1km”
-Poveéty le 1:2000 ¢dn 12 diém/ ! km?
-BovE ty le 1:1000 ciin 16 diém/Ikm’

§7-2. PUONG CHUYEN KINH VI
1. Khii niém

Chon trén mat dit mét $6 diém tao thanh da gidc khép kin
hay khong khép kin. dimg miy Kinh vi do goc bang kep gitta cic
canh. do chiéu dai tnire tiép tit ca cdc canh. Dua vio 1oa d6 mot
diém vii géc dinh huéng ciia mdt canh nae dé tinh duoc toa do
cdc diem con lai. Puing nhy vay goi 13 dudng chuyén kinh vi.
Puong chuyén kinh vi co cic dang:

+ Puimg chuyén don: hinh 7-1 a, b

Hinh 7-1
i} Bidinny cluven treo: by Dudng oliwvén phi
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+ Purimg chuyén khép kin: hinh (7-2)

Hinh 7-2

+ He théng dudmg chuyén kinh vi €6 diém niit : (hinh 7-3)

i mit

Hinh 7-3
Xay dung dutmg chuyén kinh vi qua cic buge thét ké, khao

sdt, chon diém, do dac va tinh todn.
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[1. Thiét ké dudmg chuyén

Can cif vao nhiém vu do vé va nhilng di€m khéng ché cap cao
hon trong khu vue d€ bo tri cde diém duong chuyén sao cho
ching phin bé déu rén khu wvire do. Tuy diéu kién dia hinh cu
thé mi chon mot trong cic dang do hinh trén,

Chiéu dai canh dutmg chuyén kKhong virot qud 350m, chiéu
déi toan dudmg chuyen don quy dinh trong bing 7-4.

Bang 7-4
Ty lé dové Khu '..-u;r: quang ding Ving dor i
- w_“I- =500 . 0.6 km
1:1000 12 km 1.0 km
1:2000 2.0 km [.5 km
1:5006) 4.0 km 30 km

I11. Khao sat, chon diém

Trén co so thiét k&€ dé chon diém va chon méc. Diém duoc
chon phdi nam & noi 6n dinh, thudn tién cho cong tic do dac.
Cic diém duoc dinh diu bang moc (gd, bé tong, thép...), trén
mat moe khic vach chit thap. B¢ dé tim moc, phai 1am diu nhan
biét va vé phidc vi tri clla moe vio s6.

IV. Bo duimg chuyén
1. Do goc bang

Ding mdy kinh vi do chinh xdc 30", do met vong do véi
chenh léch gilra hai nira vong do khéng qua 45", Sai s6 khep goc
cho phép trong do duong chuyén la:
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fp.. < 260" Jn

n: 50 gée cua dudng chuvén

2. Do chiéu dai canh

Chicu dai cic canh duoc de bing thude thép hode bing mdy
do xa véi sai s6 wrong doi khong quid 1:2000 déi véi khu vyc
quang ding vit 1:1000 d6i vai khu vae ddi nii. Noi ¢é goc doc
lom hem 15 cin phai tinh chuyén tir chiéw dai nghiéng vé chicu
dai nam ngang.

V. Tinh toan binh sai duimg chuyén kinh vi
1. Tinh toan binh sai dwomg chuyén kinh vi khép kin hinh 7-2
a) Tinfi sat 56 khép goc fa:

fy= B }-(n-2)180° (7-1)
[B1: Tong ciéc goe rong cia dudmg chuyén
n: 86 dinh coa duimg chuyén
Tinh sai s6 khép kin cho phep [ = L6 \f'ln {(7-2)
Néu fj; =15, phai do lai gée bing.
Neéu = [, tinh 56 hiéu chinh Vp, vio gdc:
fB
n

Vi, =- (7-3)

Khi dé gée sau hic¢u chinh 1a:
=P+ Vp (7-4)
b) Tinh goe dindr hacomg ode canh:
Théng qua géc dinh hudng AB va géc do néi @ co thé dé
dang xic dinh duge gée dinh hudéng canh 1-2.
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E|:=ﬂha+{ﬂ'i3 g {THS.}
va goc dinh huéng coa canh thit i (gée B’ nam phia phii
hudmg tinh) :

u.=a,f+ 150" (7-6)
khi goc 37, nam phia tdi hudng tinh:
J:::‘I'r.l-v-l = n|-:| + Ii.i - ]E{}” {.?_?}

B¢ kiém tra viée tinh todn, khi tinh dén canh cudi clng ta tinh
lal gée dinh huwémg canh khéi déu.

) Tinh sai s6 khép tou do f f:

fx = |Ax]
fy = [Ay] (7-8)
Trong dé: AX,., =d,,, cosa,
AY = d g, sing, {7-9)

Trén co so sai s6 khép toa do [x, fy ta tinh duoc sai 56 khep
kin toan phén fs :

SR T (7-10)
fs I

£ — - vt vilng quang dine
2000 BRI

! . L
= — — vdi vang déi nii
1000
Tién hinh tinh 56 hiéu chinh £ia 50 ta do cho cic canh theo
cong thic:

1w:‘n = _fx_ d A+
]
fy
=-Ld. (7-11)
&%, 11 |C” Al
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va gia $6 toa do sau hiéu chinh ja:

AXe=AX, ., + "’m....
AYin=Ay,,, + Va,,.,_, (7-12)
d) Tinh toa dg cdic dicin
Xin =X+ A'x,,,,
Yu =Y+ Ay, (7-13)

Vidu 7-1: Tinh binh sai dudang chuyén kinh vi khép kin (hinh
7-2) vdi 36 liéu cho o bang (7-5) va ¢ = 105"3¢)

Bang 7-5
| ‘ chidi dmi {7 ]_FGEHM'I toxa ey | Tou dd dinh |I
Binh ¥ij v
L ! canh d | f ' ﬁxm | ﬁ}rm X ]_AJ
I |  ER il —J—
| H.‘i'mu( r
| 1B 2 -3 120000 300,00
| 78,25 +02 | & ’ +38.57 [ 46811
| 2 12112 3 3 [238.51| 368,08
| 91,32 HF2 I 119"1?'?’ 4468 | +70.04
|3 1173972 | = -3 193.3r|44?.ﬁu
! T0.u2 HOBIREAR3 | 7y 80 || 224 | ]
4 RS 2 <A | 1E3,00 445 35
| 1H7.19 +0'3 ;12?“.19'?' +15.62 | -116.14
s 120085 | Nl -2 (129,50/324 20
76,31 +03 3:1?".:U'9| #7051 | 22018
Y TN | 200,00 300,00
‘ I 60300 |
| 44299 | 539557 +0,09 | +0.15
|_ J J fﬂ=—I'JJ_ |r”=+ Yem |l =+15¢m |
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fp,=#1" *-.-"I!l =+722
[ =0,17m f, S0
la] 243 2600

2, Tindt toan binh sai duwong chuyén kinh vi phi hap (hindy 7-10)

Cide bude tinh fodn trong e nhu dudmg chuyén kinh vi khé [
kin, nhumg do dicm daw va diém cudi khong trimg nhau nén cic
biéu thite trén ¢é nhime thay déi.

o) Sent 5o kliép v :

fo= 1B ot ,-tx, -l 1) 180" (7-14)
khi dé goe sua diéu chinh 1a:
Br, = [} + 1'n"|1, (7-13}
f
vili: Vi =- _B
n+l

b) Tinde géo dind Intdng clio cde canli theo (7-7)
e Tinddi sai 56 Kwp roa dg
M = [Ax]tx-x,) (7-16)
fy = |AY - ye-yy (7-17)
o) Tinh toa dé cac diém:

Tinh 10dn theo cic bidu thae 1r{7-11) dén (7-13).
§7-3. LUOI TAM GIAC NHO

1. Khdai niém

Ludi tam gide nho ki dang ¢o bin coa ludi khong che mat
bing do v&, thong thutmg duoc bé tri phat trien tir ciic diém cap
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cao hon (rir gidi tich cip 2 td 1én). Ludi tam gidac duaoe do tir ca
cile goe goi Ia ludi tam gidc do goc, con ludi tam gidc do 181 ca
cic canh [ w6l tam gidie do canh.
Tuy diéu kién dia inh ma ludi tam gide ¢o cde dang: diy
dac, hinh trung tam, chudi tam gide, tam gide dom..,
Khi xay dung st am eiic cdn dim bao cic yéu ciu:
- Cic goc trong tam gidc khang nhéd hon 20° va khong lén
hon 140",
- 86 luong tam gidic nam giita 2 cunh do trite tiép (d6i véi ludi
tam gidc do goc) phai nho hon 15 khi bé 1ri dang chuéi.
- Chigu dii canh 1am gide 8wy thuoe ty 1& ¢an do vé
15000 S = 600 + §0m
1:2000 v = 300 + 600m
Trutmg hop khong loi dung duoe canh cip cao thi phai do
canh day (ludi tam gidc do gée) véi sai 56 tireng déi khong viren
quat 1:5000).

2. Tinh todan binh sai don gian chudi tam gidgc do goc: (hinh 7-4)

2 c

Hinh 7-4
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Trong xay dung chudi tam gidc, 56 luong do thudmg vuot qua
s luong cin thidt, Nho luong do thita, neodi viée kigm tra chit
lwomg do, loai 1rif sai st ngudi ta con Hp duoe moi Quan hé hinh
hoc gifta cic yéu 16 do, Mai quan he dé duge goi la phuong trinh
diéu kien. DGi vai chuoi tam giic ¢6 cic nhém phuong trinh
dicu kien sau:

I. Phaong trinh dién kien hinh

fp,:liﬂ-ﬁb‘-rcl}-lﬂ{]” (7-18)
Khi dé s hiéu chinh cho timg goc L
j—ﬁ:
() =(b) =[C'}=_T (7-19)

vt gée sau hicu chinh Lin thi nhat la,
a =a+(a)
h'=b, + (b) (7-20)
c=c +(c)

2. Phuong trinh diéu kién goc dinh hudng

Trong ldi ¢é them gée dinh hudng CD nén xudt hien phuong
trinh diéu kién sau:

fo= ey = Oy, (7-21)

't e dinh huong canh CD duge tinh qua céc goc bang c,

ttey: @6¢ dinh hudng canh CD da biét

Do chi ¢6 ede goe ¢, tham gia tinh nén 56 hiéu chinh cho cdc
goc do la:

o TR (7-22)

n
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De cho diéu kien hinh khon

g bi phd v, cin hieu chinh vio
ciic gée a, b mat dar lugng:

@)= ()= (7-23)
2
Goe sau hiéu chinh 13n hai i
a=a )
b” = b+ (b') (7-24)

=+ (e
3. Phuong trinh diéu kién canh

Twemg te nhu phuong trinh diéy &

én goc dinh hudne, 1a co
the viet:

fs = d'yy,- d,, (7-25)

hay  fsx=led,,- lgd,+ ZIg.‘S{n a" —Zigbiinh“, (7-26)

il 50 hiéu chinh cho cde 20c a,, b, & 1i;

[a")=- .= ﬂ-

ilrﬁ“ +8,.)
s
(b")=-(a")= W T

{7-27)
}-:{anr +ﬁhl ]
I

Trong dé:

&, 0, T gid tri dgsin cua g6c a,, b khi goc dé thay déi 1",
Goc sau hiéu chinh 14n 3 fa:



a =a +@")

b =b"+ (b) (7-28)

. Fur '

e =

Sau ddé chon dudmg tinh 10a do nhu doj v duimg chuyén,

Poi v Judi trung tam (hinh 7-5), phueng tinh diéa kién
nhdm 2 va 3 duoe goi i phaong ink diéu Kidn véng vi phuomg

trinh diéu kién cue. dioe tinh theo biéu thite.
.[u = EE1__3H}“ I'?"—j-i'-}}
s = ¥ lgsina”’ =% lgsinb” (7-300)

Ciic budic tinh 1oidn Gép theo gidng niwe doi vin chudi tam gide.

Hink 7-5

Vi efe 7-2: Binh sai ludi tam gric tung tim (hinh 7-3) védi 50
héu cho trong bang (7-6).



Bang 7-6

| l | {iLl - ) | Lt a1 | hﬂh]tiﬂt'ilh | -
Tam | Ton | Chidoin it Ir'l.t_lm: 3 e aair s N n.“ o
| 1 i tes = [T i | bty S Bigesin I, ) g il
PERWE | opaoc | e 0 g ) biktify s U T
I_ {c,} W Laie 2 .
I_I 2 X i 4 5 h_F T E] 9 [0 T
| O I LU B R R R P e W T S A Tl R T Y .1.1.|;'3_=r_
i by | SES608 | -3 f SES51S +1 ) SESA TR | S042740 | 13 1 | sRs60s
I € | G74550 1.2 | 674548 | 2 | 674540 67454
FBO000S | -8 | 1s0noon | o | i on L0
iy | GRIK06 | +2 | BISKOS | +1 | 6S.5KUD | 0060027 |09 41 | 6555 10 |
: by § 454000 | #2 | 454300 | v | 454303 |ose 850 ) 30 -1 | A543z
€ | GEIRAR | &2 | 6EJ8S0 | 2 | mRoamay 08, 15.4%
S 1795354 | +6 | 1800000 | o | 18nooon RIS TR
e | BZELOE | CE | 62007 | el | A20A0K | 9930048 1.2 4 LR L]
| 3| W | ASEMO | | SR04l ) gsiand P32 | 1.5] -1 | S5m0z
€y | D251S0 | D | e3szs0 | 22 6357 48 f2.52.44
l | LEOO02 3 | pEmonme | oo AR (Y JE AR
[ RN I R L i A T O T B P T 22| +1 | Ainn
g 0 | BISUSS |3 6450052 |+ | AIS0SE | BosaTia toj 1 | sdss2
€ | ZIOBOL | b | 720840 | 2 | 7aoosy 710758
IRLOOTS | -5 1 S0 ) 0 rEo 1L
| _I ao | 62620 | 43| 462603 1| 63024 | 9K | 2y a2, 25
z B | ALARED |G| gaamss | e [ oeassn Y RAndi6 | 20 143835
| Col e | BRAA0 a2 | masaar | | swsa 4 A8.54.40
L _[ [ Pmsysr [4_* JREIEE | 0 [ rsno0 o 10K 00

F OO0, 2, 313 cdc 56 lieu dii higl
* Cot 4 ghi $6 hicu chinh lin 1 (diéu kién hinh)

* Bé tinh s0 hiéu chinh lin 2, ¢in xic d

(diéu kién cire):

[, =%¢, 360" =410

¥ 50 hiéu chinh Jan 2 ghiocot 6
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* Cot § vt 9 ghi ciic gid i logsin a", logsin b", vi gid tri 8a”,

Bh":
Flasina'i =9.504892
Slgsinb'i = 9.504912 l,==20
S8, +8., )=156
-20
(;:1"| }:, = 2.{ = 4
156
()=l )=
% Cot 10 ghi gid tri (' ). b )
*Cor 11 ghi gist 1n goce di binh sai

Trén co sa chien dai vie gée dinh hudng canh AB, 10a do diém
A (hoic B), ta tinh duoe toa do cic diem cua [wéi thong qua céc
aic dd binh sai.

§7-4. XAY DUNG PIEM KHONG CHE BANG GIAO HO1 GOC

Giau hoi gée thudng duge dp dung dé xic dinh vi tri dicm doc
lip gitta céc diem cip cao. Tuy diéu kién dia hinh vii phuong
phap thie hién ma co giao héi géc thuin (hinh 7-61) va eiao hoi
goc nghich (hinh 7-6b). Trong thuc 1€, giao hoi gde thuan don
gidn vé tinh todn trong qud trinh do dae. Gizo hoi goc thuan phii
duge tién hanh tir 3 diem cla ludi cap cap hon véi cic gée giao
hoi khong nho hon 309 va khong 1ém han 150",

Toa do diém P duoc tinh tir didm A vi B theo cong thife sau-

(¥r —¥a)+x,colgd, +x,cotgh
coigh | +cotgf,

(7-31)

e
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]

Hink 7-6
o Xy R )+ y cotgl, + ¥peolgh
i coted | +colgh,

Tuong tu ta tinh duoc woa d6 diém P rir diém B va C théng qua
cidc goc 3, vi By K&t qud cus cling 13 111 trung binh cong cia
cha e gid tri da tinh.

Trong trutmg hop cho pheép ¢é thé b tri gino hot theo hinh
(7-7). Saw khi gidi tam gidc, ding bii todn thuan ¢é thé dé dimg
tinh duoc roa dé diém P.

£
/’\i
Fi ",
J’ “\
1 B\
A st . &
Hink 7.7
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Cau hoi vi bai tap chuong VII

. Ludi khong che e dia 1 gi? Tui sao phai xay dimg luéi
khong ché tric dia?

2. Nauyén tac xay dung ludi khdng ché tric dia? Trén nguyén
tic do. ludi khong ¢hé mat bang gém nhimg ding niw? Neéu chi
neu Ky thudt cua timg dang.

3. Duimg chuyen kinh 1 13 21?7 Coé may loui duong chuyén
kinh vi? Cong tic thue dia dée v duding chuyén kinh vi (chon
dia di¢m, chon moc, do dac). Cic budc tinh binh sui dutng
chuyén Kinh wi?

4. iy dung jwdi tam gide nho (thiét ké ky thuat, do dac vi
tinh todin binh sai)?

5. Pham vi img dung cua giao hoi goe? Cic loai gino hoi soc
thudmg gip vi phuong phip tinh 1odin?

6. Bii tap

Bai tap 7-1: Binh sui duimg chuyén Kinh vi (hinh 7-1b) véi si
liéu cho trong bang (7-7).

Bang 7-7
g , S
. LII i L
Ericm { b i, i | Yi i
(m} [ ) {1} i (mb ;
L |
| 2 i 3 4 ] i
A | 13021 3k
p=1 POHEAR 500,00 AHO0
! 21090 | . |
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___.'____ ———— ——

I__ 1| 2 T 3 s [ s 6|
B IR EGATEE | B i i ]
| | oam | | | |
oy | 232.42.37 I | | |
| ’ 26043 | | | _'
| 4 | 1472807 / |
| 24121 ‘ |
| s | 204,930 | | |
| ‘ 137,71 | | | |
| s [ 1720705 | | i
| | 169,20 | |
| F=i | 320,03 (0 668,21 44139
| | L B | i
Lo | B
Bai tap 7-2: Tinh toa dé diém P (hinh 7-61) theo 56 ligu sau:
A (400,00m; 200,00m) B =50" 10y
B (300,00m; 300,00m) B, = 45'20
C (350,00m; 400,00m) B, = 63%0¢'

f, =57"18
Bdi tip 7-3: D¢ xic dinh toa do diém C ngudi ta do tam gidc
ABC nhu (hinh7-8). S liéu nhir san:
@=91"370
B, =48"483
Fo=52"376

d=8752m

= 13570000

A (100,00m: 200,00m)
Tinh toa do diém C.

Hink 7.8
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Bii tdp 7-4: Binh sai chuéi tam gide gifta hat canh day
(linh 7-9) vai 36 liéu cho o bang (7-7).

Bing 7-7

i 50 poc _ ~ Gidtry goc
__ N Ay
] 2 519523
i 3 57°252
} 4 53%21°2
| 5 64"50'5
| 6
I 7

#

g

; 617398

| 60'330
419345

| 77'53'8
d, = 183 86m

d, =318.08m

Hinh 7-4
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Chuong VIII

LUGI KHONG CHE PO CAO

§8-1. KHAI NIEM

P)¢ thong ahit do cao én toan linh tho, noudi ta xay dimg
mang ludi cde didm i do cao cia ching duoe xéic dinh chinh
xie adt phit 1 diém goc. Mang ludi dé goi Ta ludi khong ch& do
caw, 16 bao eom ludi khdng ché do cao Nha nude, ludi do cao ky
thuat vit ludi do cao do v, Digm 0" cita tram nghigém tricu Hon
Diu (D6 Son-Hii Phong) T diem khot tinh cho ludi do coo.

§8-2. LUGI PO CAO NHA NUOC

Lugi khong ché do cao Nhit nuée duge xdy dumg bing
phirong phdp do cao hinh hoc va duoe chia lam 4 ciip. Vi do
chinh xic giam ddn tir edp | dén cip IV (bang 8-1). Luo do cao
cap I 11 1 co sa dé xay dung cic ludi cap thip han va phue vu
cho cong tdc nghién ciu khoa hoc.

Ludi do cao cip HL TV duge phit trign tir cip cao hom, lam co
«@ cho do vé ban do dia hinh cdc Yoai 1y 1& vi phue vu cho Xdy
dimg co bin.

Bang 8-1
| o ) Cap hod khing che _|
Ciie ol tndu Ky thudu = | | !

‘ 11 It v
(':I'li{u dan i IIF:IT'I'I : Sthn G5 TAm LI

g : i foi i [
|'“1-, hh\,ptt;-nphl_plum'r AL | AL AL ML

| St w0 BrunE rﬂn.rcw mgchenin cao ten thm

® haeu dan fmen ) 1,540 hHd | .6X .08
gt s trumg phug e | oom dodmml w15 0,30 e | 10
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Luat khong che do cao Nhi nude duoe xdy dung doc Lap vin
ludi khong ché mat bang Nhiv nude. Tuy theo dién tich khu v
can phue vu ma xay dung ludi cap nao cho phichep. Vi du:

Tir 50 dén 500 km cin xay dung Tudi do cao cap 1, HIva IV,

Tir 10 dén 50 km® chi ciin xay dumg hedi dé cao cip T va IV,

§8-3. LLOI BO CAO KY THLAT
1. Khdi niém

Ludi do cao ky thudt duoe phit tién i hudi cip cao hom, moe
dich 1 d¢ tang day diém khong ché do cao cho khu vie va lam
co s cho vige xay dimg ludl do cao do ve.

Tuy theo dicu kign dia hinh, hudi d6 cao ky thuit c6 the bo tri
dudi dang dudmg don noi gita hai diem ¢ip cao hoic he thong
céd mot hay nhidu diém nat. chidu dai wyén do coo ki thudt quy
dinh & bang 8-2 .

Bung 8-2
) K hsnge can déu
Dang tuyin do cas e i e i S e
(125 i3 1-2-5
I Tuyen dom v 2k o Bk [k
2 Tuyen g dicm cip cao vi didm ni I.5km ik [2km
3 Tuyén gaira han dicim nit Ikm 4km fhm

D6 cao cic digm xac dinh bang phuong phip do cao hinh
hoe. Trong truong hep do vE ban dé ¢ vung déi nidi vdi khaodng
cao déu 2m hodc Sm. co thé ding phuong phip do cao lugng
gidc.
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2. Po luoy

My thuy binh diing d€ do c6 cic chi tieu kv thuat phai thoa man:
V2 20%, 1 < 45" 2mm. Mia o6 thé ding loai 2 mat hoiic 1 mat.

Néu diang mia 2 mit doc 50 theo thit ne doc s6 den, do & mia
suu 01 doc s den do 6 mia trude.

Néu diing mia 1 mat: doc s0 mia sau -» doc s0 mia (e,
Thay dor chiéu cao mdy (>10cm), doc 6 mia truée — mia sau.

Chenb lech do chénh cao & mot tram tinh theo hai mat mia
hay theo 2 s6 doc khi thay doi chiéu cao midy khong viren qud
Smm. Tam ngam W may dén mia 120m, trong diéu kign thuin
loi co the 1én 10 200m.

Sar 50 khép cho phép:

f,=+50+vL (mm) (R-1)
L: chigu dai tuyén do tinh bang km
Khi %6 tram do n Ién hon 25 tram teén Tkm dai

[, =+10vn {mm) (8-2)

3. Tinh toan bink sai
Tinh todn binh sai ludi do cao k¥ thuit theo phuong phip win
dung.

Gia sir o6 tuyén do cao ky thudt phat teién giita 2 diém cip cao
A(HA), B(HB) (hinh 8-1).

i P
;M\_&M

Hinh 8-1
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- Tinh sai 56 khép chénh cao f, -

=2 h -(H,—H,) (8-3)
- S0 sianh £, voi f, néu f, < 501 (mm) (8-}
Tinh 56 hiéu chinh vio cic tram do -
[
"h" e T '-5, {H‘Sj

D6 chénh cao sau hiéu chinh;

h'=h+ Vh (8-6)
- D6 cao myér dai cia diém:

H=H,, +h‘, (8-7)
Kiém tra *IV, ] ==

* Do chénh cao diém B tinh duce theo (8-7) phii bing do
cao diém B di cho.

Neéu giitu cde diém trung gian 1, 2. khi xa nhau vit buo gom
nhiéu tram do, cdc bidu thie (8-4), (8- ‘3} sé la:

f, < £10vn (mm) (8-8)
f

“illlhl = _II '”I {H‘_g}
n

Trong dé:  n - téng s& tram do trén toan tuyén
n,- 56 tram do gilta hai diém trung gian (i - 1, i)
Dé trinh nhdm 1dn, vide tinh 1odn duoc thuc hién trén bing

ag
bréu.
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Vi ot 8-1 Tinh binh sai dudng do cao ky thuat (hinh 8-1) voi
sG licu cho trong bang (8-3) vi H, = 8,054m, H, = 8,265 m.

Bang 8-3
- . H-" " | HIII;__".I.:I.:IG-: i
i Ten | Khoing cich L::"l: i 54 hidu ‘_"“”"I‘T' 25 can
| digm 5 (m I i‘imﬂ chinly ¥, hicu ehivh diem
: il b,
L L i | 4 | s o
A K054
| %85 11085 +5 - LR
1 f.574
1678 41254 +4 +1254
2 ' ! %232
XA +LM3 +3 +RME
I 4 140
12840 RTR +3 URTS
B #,265
¥ (W, 2 | +1494 [ +17 | +211
f =194 (8265 - 8054) = ~17(mm)
M, =+50vL = +41(mm)
—17
f<f, = V=-:—35
696

§8-4. LUOT DO CAO DO VE

Ludi khong ché do cao do vé i ciip cudi clng phuc va trie
1iép do vé cic diém chi tiét, do do ngudi ta tan dung ludn cic
didm cia lugi khong ché do vé mit bang lim cdc diem cia lréi
do v& do cao, Co s& d€ phit trién ludi do cuo do Ve la cac diém
clia I dé cao Nhi nirde vi ludi do cao k¥ thudt,
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Khi do vé ty le 1:500 c6 thé ding tia ngam nam ngang cua
mdy kinh vi hay ban dac dé xic dinh chénh cao. Khi do vé &
viing déi nidi véi h = 2m + 5m thuomg ding phuong phép do cao
lwemyg gide vii goc ding do mét vong do (doc s6 theo ca 3 day
chi). Chénh léch gid tri goc dimg trén cling mét hudng va sai so
chi tiéu {MO) trén cling mot tram khong vuot qud 45", Chigu cao
ctia mdy duge do 2 lin vai do chinh xic lem.

Sai 50 khép cho phep:
fh=iD‘T,_1'S{cm) (&-10)
n

Trong dé: 2.5 - chiéu dai cac canh
n -so canh trong ludi
Tinh todn binh sai ludi do cao do vé cing gidng nhu ddi voi
lwdi d6 cao ky thuat,



Cau hoi va bai tap chuong VII|

I. Luéi khang ché do cao 1 £1? Phan loai i khong che do
cao theo quy mod va dé chinh xic?

2. Ludi khdng che do cao Nhia nurge duge phan thanh miy
cap? Tic dung va pham vj tmg dung cla timg cip?

3. Xdy dung ldi do cao ky thuit (thi¢l ke, do dac, tinh binh
s )?

4. Mue dich cha vige xdy dimg luéi khong ché do vé Ja gi?
Ciée phicmg phip xay dumg ludi khéing ché do cao do va?

5. Bai tap:

Bai tap 5-1: Binh sai duimg chuyén dé cao (hinh 8-1) vai <&
lieu trong bing 8-4.

Bang K-4
| 'ﬁ.':u_hi_ lidu do cao _|'_ A Iram do B0 cao didin
o | e | wesdegeom | |
A - 1485 | 4 | R —I
| : | 1880 | 4 | |
| ; | +1254 | fi |
o e .

L___I_____ i o 14,562

Bai tip 5-2: Binh sai lugi do cao c6 1 didm ni (hinh 8-2 ),

cie ket quad do ahi trong bang (8-5). Tinh trt trung binh trong sé
diem M v sai s trung phuong cua né.
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Hinh 8-2

P b T :
Yuyin do | Hicu iy cuin |r Chigu i wyen § 1|I

lm! (ki)

W | 456

TR 4 [ mm

|

l

| +7.566 0.3

[ ?""T_L —ﬁm ]

G §: Trong 58 P, nhan gid 1 bing —5—
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Chuong IX
DO VE BAN DO DIA HINH VA MAT CAT

§9-1. KHAI NIEM

Thire chat ciia do vé ban dd dia hinh [4 xdc dinh vj tri tuong
quan cia cic déi wgng do véE (cie diém dac trimg cia dia hinh,
dia vit) trén thue dia réi dung cde ky hiéu bin do dé biéu dién
ching lén 1 gidy phang theo 1y & nio do.

Nhw viy, khi do vé ban dé dia hinh ¢dn phiil dua vao cdc diém
khéng ché mat bing va khéng ch& dé cao Nhit nuéc. Mirt do
diém khéng ché mat bing (c6 dé chinh xdc tir gidi tich cdp 2
hoac twomg duong 1r& 1én) phai dam bao yéu ciu:

- 4 digm trén 1km® déi véi khu cong nghiép, thanh phé, khu
xidy dung.

- L diém tén [km? déi véi khu vire khong xdy dung.

Khi do v& bin dé. nguwi ta tang day diém khong ché bang cich
xiy dimg ludéi do ve.

Do v& bin dé dia hinh c6 thé tién hanh theo mot s& phuong
phdp:

- Phuong phép do vé toan dac.

- Phuong phap do vé ban dac.

- Phuong phip do vé bing anh.

- Phuong phdp do vé téng hop.
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Dit do vé bang phurong phip néo, trén bin dé dia hinh (ty 1& lén
1:5.000 + 1:500) ciing cdn dam bao thé hién cic noi dung sau:
- Céc diem cua lugi khong ché tric dia

- Céic cong trinh xdy dung din dung. cong nghiép vi noi 16 ra
cuia cong trinh ngdam.

- Puding théng tin lién lac va cic phuong 1ién phue va di kém.

- Prdmyg day dién cao thé va ha thé ciing cic tram bién dp.

- Hé thong dudng giao théng (dudng sat, dusmg bd) cling ciic
cong trinh ¢ lién quan nhur ga, cdu phi, bén cang...

- Hé théng thiy van, cdc co so cung cdp nude.... Pai véi dong
chay rong hon 3mm tién ban dé phai do vé theo 2 bir va cif cich
15em cén ghi chd dé cae mue nude cha dong chay kém théi gian
xic dinh.

- Khi do vé rimg, ngoai viée xdc dinh ranh gidi con cdn phai
xdc dinh dic tinh, chung loai rimg, cic khu ddt cong, nong
nghiép nam trong do.

- Phai do vé 13t ca cidc diém va dudmg dic tnmg cia ding dat,
i ¥ dén cao dd muc nude trong ao, hd, song... khi gap dia hinh
casto phai biéu thi chd 16m, phéu cla thuc dia.

- V@i khu vire triing, ddm lay cdn xdc dinh kha ning qua
lai, A6 sau vi lap thue vat phi.

Dién tich nhéd nhit cua dia vat can biéu dién:

- 20mm” d6i védi khu tréng trot cé gid tri kinh té,

- 50 mm® déi vai khu tréng trot khong cé gid tri kinh 1€

Khong do vé cac cong trinh tam thini.
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Co nhiéu phuong phip do vé chi tict: 1oa dd vuéng gée, giao
hot goe. gido hoi canh, 1ga do cuc.., Nhung ngay nay phuong
phip toa dé cuc hay duge ding hon ca,

§9-2. 0O VE BAN PO THEO PHUONG PHAP TOAN DAC

Po vE toin dyc 14 do v& dia hinh bang miy toan dac hay miy
kinh vi theo phuamg phip toa da cuc.

bo vé todn dac ¢é 1wu diém nhanh chéng. c6 the do true Liép
trong diéu kién thai tiét khong miy thuin lgi. Tuy nhién, do noi
nghiép v ngoai nghiép tdch nhau nén khé phat hién nhimg sai
50l Do vé todn dac thiimg duoe img dung o noi cic phuong
phip do vé khac khé thuc hien.

1. Ludi khong ché do vé

Luoi khéng ché do v& 1a he thong cic diém duoe xie dinh 10a
dé mat bang vi do cao, thong thwemg ede diém nay di dam bio
do vé chi tiet, Trong truong hop cin phii tang day diém khong
che do v& thi ba tri dwémg chuyén toan dae. Diém khai tinh ciia
dutmg chuyén toan dae phai 13 diém cia dugmg chuyén kinh vi
CO sal 0 twong doi 1/1000 wrd leén, Buemg chuyén 10dn dac phai
dim bio cdc yéu ciu trong bang (9-1).

Bing 9-1

[ Ty ke | Chiéu dii lan nhiat Clidu i 16 ithat 50 canh nhidu ahit |

hin d cld el dl.rf.mg it ¥ can rong l.lt{ﬂ}'l!g

chuyén L : chuyin

1 500 W 12000 m Ak 0 ]

12N B hm 2iKhn 5
R ?I-EH'}:]'}_ I50m i

L2500 208hm | 11 hm 2 |
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. Goc bing do moi lin, sai s0 khép goe cho toin duing
chuyeén li:
f, = £60" N
- Chiéu diti canh duoe xic dinh bang cap day do khoang cich
véi hai Lin do di v do vé. Sai s6 urong doi khong viet qud 1400,
_ Po chénh cao gilta cic diém xdc dinh bang do cao luomg

oidc, do di va do vé. Sai s6 khep do cao:

S
f, = +0,04 f’.‘_ jcm)
VT
2. Po vé chi tiét
* Cong tde clan bi tai mar ram do cli it
- Pat miy vio diém tram do (1a diém khong ché do vé). Sau
khi dinh tam, cin bang mdy xdic dinh gid tri MO.
- Do chiéu cao mdy (i) bang thude hode mi.
- Dinh hudng ban diu 007 vé diém khéng ché lan cin (vi 1ri
bin di tran).
® Po cde veu 16 diém o tiét:
- Quay mdy dén ngam mia dit & digm chi et (diém dic trumg
cua dia hinh, dia vat)
- Poc 56 doc theo 2 diy do kheang cich (n}
- Poc s6 doc theo day chi giita (/)
- Poc goc bang [ ren bin do ngang
- Can bot thiy trén ban do dimg vix doc gia wi T trén ban do
dimg.
Cic s6 lieu do duge ghi vao s6 do theo miu quy dinh (bang 9-2).
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S6 do chi tiét

Bang 9-2
S dov [ 56 doc | thmglcr;enh
kn PEndd | hinde | Gehe cach | can 3y
fmy | MEANL | dilmg nghiéng nesEng | M | cao i chi
d Hi
3 Ti Vi fm} im) ‘ ) | =
R 4 s 16 {7 ]«] 9
Traem may N[ - dinh hidmg theo |- VI, = j = L3Zm, H, =80,70 m
[l . Miy do T30, MO=259"5¢ ]
| [1266 2270 | spag | 21266 | -298 [47.7 [puimg
21912 33445 | 3sg0 FERIOB0R | 608 (44,6 1Dy ciu yua murng
VL7588 | 3set0 | assear | gy T35 [ 573 1450 |Bir murmg
| e | asey LA T S N Y 4748 [Diém dja hinh
L [TI60 ] 450 | 3593y | oy 1160 | -0.93 |49.% (Diém dia Wik

Khoing céch gir

a cdc difm mia khong vuor qua quy dinh

bing 9-3.
Bang 9-3
y _FC-hu.ling T Khoing cich om nhat Khaxing ciich ion nhar iy iy
Ty J 90 | can déy gifa cic didm mia dén khi do v& (m)
e 3 () {m} 12 hinh i wit
Lsum | ps ol) 250 150 |
10 Ky 3060 150
20 I 350) 150)
e 5.0 120 350 150
1: 20KKi 15 40 200 104)
L 4t 250 1K)
20 | 50 | 250 |
b 1000 0.5 2 I 50 #0
| {1 30 200 B
1 sou 0,5 15 100 fild
| f 10 I5 156 60
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D¢ tréinh tring 1ap hoac bo sét, cdn phai phan ving cho cic
tram do. Tuy nhién, gitta cdc tram do cdn c6 viing phi dé tién
viéc kiém tra,

Cung v6i cong tic doc s6, cin vé phic so d vi tri diém khéng
ché, diém chi tiét dé trdnh nhdm 1dn khi vé ban dé,

Trude khi ket thic tram do cdn kiém tra lai hudng ban diu,
néu léch khong qui 1'S 1a dém bao.

3. Tinh todn

+ Tinh toa do mat bang vi d6 cao cde dinh dudng chuyén

+ Tinh chiéu dat bang tir may dén diém chi tiét:

d=Kn- A, (9-1)
Vi Ay =Kn sin®V
+ Tinh dé chénh cao cia dieém chi tiél so vai tram mdy:
1
h= 5 Kn sin2V + i-/ {9-2)
+ Tinh do cao diém chi tiét:
l{ = [-i'l'rnn‘l mdy + h {9'3}

4. V€ bdan do

* Ve hiwai 6 vudng: Bao gom cic 6 vuéng nho kich thudc
10 %10 (em). Kiém tra cic canh & vuong khong chénh nhau qua
0.2mm, cdc dudng chéo 6 vuéng khong chenh nhau qua 0, 3mm.

* Cham ode diéi khong ché tric dia tén lwéi 6 vucng theo
pinfong pirdp toa do vuéng yoc: VE ky hiéu diém khong ché vi
bén phia trdi di€ém ghi mot phin sd ¢6 tir s6 13 tén didm con miu
s6 1 d6 cao cla diém.
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Sau khi cham xong cic diém khong ché, kiém tra lai khoang
cich cia ching trén ban vé va so sinh ching véi khoang cich
ngodi thue dia da oir vé ty &, Sai léch nay khéong qud 0.3mm.

= Chaint cee diem chi tiét theo phionyg pldp toa dé cue: Diém
chi 1€t duge dinh div bang bt chi vii nd 13 dan phan cich phin
nguyén v thiap phin cua gid i dé cao.

Keét thie timg tram mdy ding hiit chi ve dia vt theo quy udc
vi vE duémg dong mite theo phuemg phip ude long.

# Sane Kl két thiic wit cd cac tram do v dd kiém tra cdn dian,
buin v dioe t6 mure theo tur nr:

- To chir va 80

- To dia vit

- Vé muce dudmg dong miuc

- Trinh bay khung va ban vé.

= Kiém tra deindi gic do chinh vae bdn dé dia hind:

- Sai 56 gidi han cha ludi Khong ché so véi diém khong ché
cap trén gan nhat theo ty 1& ban 46 khong vaol qua 0,2mm doi
vdi vilng quang ding va 0.3mm déi vai viing rimg nai.

- Sal 50 gidi han cua cde diém khong ché do cao so véi moc
cap trén gin nhat khéng vuot qua 1/5 Khoang cao déu doi vai
ving dong bang va 1/3 déi vdi viing rimg nii.

- Sai 86 vi tri cdc dia vit o6 dinh biéu thi trén ban dé so voi
diém khong che do vé gin nhit khéng 16n hon 0.5mm véi viing
quang ding va 0,7mm vdi vieng rimg nii.

- Sai s6 bicu dién dang dal khing vuot qua 1/4 khodng cao
déu doi vai vilng ddng bang va 1/3 déi véi viing rimg ndi.
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- Can ¢ur vao do chenh léch dé ddanh gid chat luong bin do. So
luong diém chénh lech virot qué gidi han cho phép khong qui
0% 16ng s6 diem kiém ra.

§9-3. DO VE BAN DO BANG PHUUNG PHAP CHUP ANH
I. Khai niém

Do vé ban do6 dia hinh bang anh la phuong phip duoc xiy
dung trén ca s& nhimg tim dnh chup bé mar thue dia bai nhing
miy méc thict bi chuyén ding. Bé nhian duge (& bin dé, thuimg
tién himh bon cong doan chu yéu va c6 lien guan mar thigt vai
nhau dé la chup anh, xir ly phim inh, do ndi tric dia va do vé chi
tiét trén dnkh.

Tuy thudc vao thict bi ky thuat khi chup anh nén cé phuong
phap do v dia hinh bing anh hang khong va do vé dia hinh bing
anh mar dat.

Blo vé& dia hinh bang anh chup wr trén khong i phuong
phdp chi yéu dé lap bin dé dia hinh kbhu vire rong lén, dia
hinh phite tap.

Po vé dia hinh bing anh chup tir mat dar dwge dp dung khi
Lip bin dé Khu vie nho ¢6 hinh ding rd rét coia diang dag dac
bi¢t tien loi doi vai cong tic khai thiac mo 16 thién, quan tric
bién dang cong trinh...

Do khéi luomg cong viée cia phuonyg phip chu yéu duge thue
hién & frong phong nén hiéu qua kinh t& cao hem cic phuong
phiap khic, vi thé né duge ing dung rong rii trong quéc phong

vit trong cdc nganh: lam nghiép, dia chat, xay dung co ban...
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IL. Do vé dia hinh bang dnh chup tir trén khong

Anh hang khong la anh chup mat dat iir cic thiét bi chup anh
dat trén mdy bay. Thiét bi chup anh hang khong la mot hé thong
chup anh wr déng. Qua trinh chup anh c6 thé diéu khién tir xa
hodc tr dong theo chuong trinh cai dit san.

Vi¢e chup anh hang khong duoc hién bai nhimg chuyén bay
chuyén dung, bay chup theo nhimg dii song song da duoc thigl
ké sao cho nhimg dii dnh chup duoc déu c6 do phi doc va do
phtt ngang. Do phii doc chigm khoing 60% chiéu dai tAm anh vi
d6 phir ngang chiém khodng 30%-40% chiéu rong tdm anh. Nhis
o do phi mi ngudi ta dénh gid duoe chat lugng anh chup déng
thai two duge hiéu ng 1ap thé trong do vé chi tiét trén anh.

Trong qui trinh chup anh, khi truc yuang hoc ciia mdy anh
tring Vi phuong day doi nhr hinh 9-1 ta s& duoc tdm anh nim
ngang va ty 1& cua tam anh la:

| _ab _f
m AB H
f: tiéu cu cha mdy chup anh

(9-4)

H: chiéu cao chup anh

H
e
| H
l !
A &
Hinh 9-1
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Trén thue 1€, diéu kién trén khé dam bdo nén cic tam phim
anh thu duoe thuimg cé do léch khiac nhau, do dé 1y 1€ cha cac
tam anh ciing khdc nhau. Trong trudng hop nay tanh chup
nghiéng), cdc diém trén dnh bi 1&ch di so vai vi tri thie coa no.
De lout trir sai léch nay, cdc tam anh hang khong phai duoc bién
déi (nin lai) wen thiét bi chuyén mén goi I may nan anh, Sau
khi nan anh, nguti ta thu duge cdc tim anh don ndm ngang co
cing ty l&. Cit bo cic phin tring nhau ¢ha cic tdm danh don va
din ghép lai 1a duge binh dd anh - mot loai ban dé mit bang,
Binh dé6 anh duge ding trong linh vire quin sir, trong viée thiét
k& miit bang téng theé...

Muédn nin Jai cde 1dm anh hang khéng mét cich dé dang, trén
moi 1am anh cin phai 6 mot s6 diém dia var di bict toa do phin
bd déu trén tdm anh. Cong tic trac dia nham xiéc dinh a do cic
diém dia val goi la do noi aph. Ludi do noi co do chinh xdc
tromg duong ludi tam gidc nhé hodc dudng chuyén kinh vi vi
ludi db cao ky thuit.

Trén co sé nhimg tdm anh di nan, ban do dia hinh duge xay
dung theo cic phuong phap:

- Phuemg phdp do chup phoi hop: Cac yéu 16 dia vt va dudmg
ranh gidi da biéu thi trén binh dé dnh, cic yeu 16 dia hinh duoc
xdc dinh bang toan dac hay ban dac. Trong qui uinh do vé dia
hinh, két hop do v& thém cic dia vit quan trong nhumg co kich
thude nho khong thé hién wén anh.

- Phuong phip do vé lap thé: Qud trinh do vé dia hinh tién
hanh & trong phong trén co s mo hinh lap thé cha timg cap anh
théng qua mdy do v toin nang.

- Phuong phip mo hinh so: Sir dung méy quét anh dua binh
dé anh vito miy vi tinh dé tién hanh vé ban d6 rén mdy vi tinh.
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I11. o vé dia hinh bang anh chup tir mat dat

Cic tam phim dnh nhin duge 1lr cde tram chup bé i ngay
trén mit dat bang mdy chup anh kinh vi. Ngodu ra mdy chup anh
kinh vi cling con ditoc sir dung dé do goc bing, géc dimg nham
mue dich xdc dinh toa dé ca cdc tram chup dinh. DE 6 cap danh
lap thé . mat khu vue duge chup tir hai tram ké nhau, dudng
thing non hai tram chup goi Ia canh day chup anh.

Khi tién himh chup dnh, may chup anh kinh vi &t o hai diu
canh ddy chup dnh v dwoe diéu chinh sao cho truc quang hoc
cua may nam ngang va vuong goc vai canh diay. Trong inuong
hap khé khan, true quang hoe co thé quay vé phia triai hoac phia
phai cling mét géc trong pham vi 307

Trén hinh 9-2 bidu dién hai tram S1 v S2 coa mdy chup dnh
Linh vi & hai ddu canh diy B. D¢ xdc dinh toa do cia diém
AMX LY., 2 ngoai thire dia, ngudi fa ldy goc toa do la gquang
tam kinh vit bén trii S1. Truc Z trimg véi duemg day doi cua Sl
truc Y triing wéi true quang hoe cua midy anh con truc X trang
v huedng canh diy chup anh lén trén mat phang nam ngang.

Z
Hinh 9-2
Falr
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Theo hinh vé ta ca:
A =_B (9-3)
Fp
Vdi p li sai s6 ngang cua didm A trong khong gian:
P=3 X,

Tir cie tam gide dong dang khac ta co:
(9-6)

suy ra:

Y. =f.— (9-7)

Loy =2
p

Cic tri s x, z., p duge xic dinh bing mdy do Lap thé 1oa dir.
Theo cic gia trj toa do, chim diém tén ban dé so véi he thong do
anh doi véi canh day da cho,

Muén thanh tap bin dé kho vie twong dor lon, phai bé (ri
nhi¢u canh diy chup dnh, ching ducic néi vai nhau dé toa do cic
tram chup ciing trong mét he théng toa do.

Viée tinh toa do cic diém nlur tren rit vl thai gian vi khai
luomg tinh todn rat 16n. Bai vay, khi lap bin dé ngirivi ta thuemg
ding may do v lap thé anh mat dat, Trén ban vé cuy nrty, dat
hin vé di cé cic didm khong che tric dia va cic didm mot i
cua cic canh diy chup dnh. O bo phan do dnh. ticu do lam viée
tren mo hinh lip the dé xiic dinh vi 1ri diém cdn do v dinh déu
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Ién bdn vé biang bt chi cia bé phan v& con do cao cla didm xic
dinh tir mdy do dé cao. Néu di chuyén tiéu do theo mot duong
nao dd cé cliing mot do cao trén mé hink thi bit chi sé vach lén
bin vé duimg déng muc tuong tmg.

Vige vé s& diege kiem tra thong qua cdc diém trae dia d3 c6 &
trén bin V€ vi trén cac tdm anh,
§9-4. PO VE MAT CAT

Dé phuc vu cho thigt k&, thi cong cdc cong trinh dang tuyén:
duémg sit, dimg 6 16, kenh, muong, dirmg ong. h¢ thang duomg
day tai dién... phai 1i€n hanh do v& mat cit dia hinh,

Mat cit dia hinh bicu dién sir cao thip ciia mat dai tr nhién
doc theo mét tuyén nio dé.

Do v& mit cat dia hinh gém cdc giai doan chinh sau:

1. Co dinh tuyén ngoai thuc dia

a) B6i vai it et doc:

+ Ding cic coc d€ ¢4 dinh tuyén, cic coc chinh cich nhau

|
H0m (dwoe xiac dinh voi do chinh xdc —— =
{ddure ic d) 1do chinh xa ] 2
G €. ool rong d6 C, 14 didm déu cia tuyén.

), ky hiéu 1

+0 nhimng dinh gée ngoat cla tuyén duoc déng biing nhimng
coc chie chin hon (Gng thép, bé tong...) xdc dinh khoang edch tir

) 1 1
d6 trar lai coc chinh gén nhét voi do chinh xde —— + ——
al c¢ inh gan n ' 1 ] 5

86¢ ngodt cia cdc dinh do bang mdy kinh vi véi dé chinh xdc
mp =+ (5,
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+ O nhiing noi tuyen cat cde cong trinh khic hoac noi mar da
thay déi 4o doe ta déng coc phu, xidc dinh khoing cich i coc
phu tr lai coc chinh véi dé chinh xic £1dm. Ghi s hiéu coc
phu, vi du C, 4, Ceime

D1 i ver migt caf nuang:

Ml cit ngang néi chung ¢6 hudng vuong goc vai tuyén, da
tir 40 =30m. Mt cit ngang thuong duge bo tri o noi dang dat
thay déi nhicu hay theo yéu ciu cua thigt ké. T not giao cua
mil cit ngang v mat cit doc duge dinh diu bang coc va xic
dinh khoing cich tir coe do 1o lai coc chinh véi do chinh xic
+1dm, ghi k¢ hiéu coc nhu déi vdi coe phu & muc a. O nhimg
noi thay ddi do doe trén mat cat ngang, dong cic coce phu va do
khoing cich tir né dén tuyen vai do chinh xdc hin, ghi 56 hicu
coc (bén phai hay bén i tuyén).

Pdng thisi véi viée bo ti hé thong coc, tién hinh do vé chi tict
doc tuyén trong pham vi 50m vé moi phia teén do biéu dien (il
ca cac coc chinh, coc phu, mit cit ngang, cice dia vl .

. Cing véi viée bo i hé thong coc 1rén mat cat doc, mit cat
ngang vit do vE chi tiél doc tuyén, ein phii v& phic vao gily ke ly
bin v& phic biéu dién tryc tuyén theo chieu tir dudi lén rén dé ghi
cic coc chinh. coc phu, noi ciit cic dia vat, vi tri mdat cat ngang,
dinh goc ngoat (huéng ngoat duge bicu thi bang mii @n)...

2. Bo cao doc tuyen

Bé xie dinh do cao cua cac diem, thuong thue hién bang do
cao hinh hoc cdp ky thuit. Khi do, ngudi ta chon mot so diém
trén luyén Lim digm ciia duimg chuyén dé cao (diém lién két) va
do ndi vai cic diem khong ché do cao. Pong thoi vai viec do cao
cic diém lign kEt, 1ai moi tram tién himh do cdc diem trung gian
(di¢m phu. mit cat ngang...). Céc 50 liéu dude ghi vio so do.
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3. Tinh todn

- Tinh binh sai két qua do cao doc wyén ddi véi cic diém lién ke
vai sal sa Khép  trong timg doan khong virot qua £50 VL {mm).

Trong do L la chiéu dai dean do tinh bing kilomét.

- T do eao diém lién kél, tinh dé cao cua may. Do cao cua
diém nio do biing hicu s6 gifa do cao cua niiy vai 56 doc theo
diy gitta trén mia tai didm do.

4. Vé mit cat
Ket qui do cao doc tuyén duoc v len gidy ke [i thinh mar it
doc, mat et ngang véi 1y 1¢ dimg Ién gdp 10 lan Ly I¢ ngang.

Bé thudn tién cho sir dung nguai ta thiong i chon do cao
quy wic cia ban vé (ditmg ehin i) sao cho didm thip nhat
1ren mat eit ciing niam cao hon duimg nay 1ir 8 dén 10 cm,

Ghi 6 lien vii vé mar ¢t (hinh 9-3)

IW+

|
|
i

= ' = t
e | o i1 1Y 4
" % N n 3 ' |

720 i _L‘S ¢ ¢ & & &
TR T
| ew |8 § 3 5 § & |
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Cau hoi va bai tap chuong IX

1. Cic phuong phip do v& bin d6 dia hinh ?

2. Noi dung do vé ban d6 1y 1€ lom (1:5000 = 1:500?

3. Do vitvé ban dé bang phuong phip toin dac:

- Yéu ciu vé lhwdi khong ché do vé?

- Trinh 1y do ta mdt iram do chi tiér 7

- Tinh todn vi vE ?

- Kieém tra, ddnh gid do chinh xiic cong tie do. v@ ?

4, Mat cat dia hinh 14 gi ? Cie giai doan chinh khi do vé mat
cat dia hinh 7

S, Bai wap: Lap ban d6 dia hinh ty 1¢ 1:1000 véi khodang cao
diie h = 1,0m v s6 Héu sau:

4. Ludi khong cheé do vé: Dubng chuyén kinh vi khép kin
(hink Y-2). 56 licu do ghi ¢ bing 9-4.

Bing 9-4
Didm ¢ Ge hing | Chitu Jii bang T i dicim
i imy X y '

[ ] esss2 | 17954 |

£ LR R 272 .32

1 74351 21947
v A4y 128,07 -

v EETHE R TELL IW

S | :
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Toua do diem I va goc dinh hudng «, , gid dinh.
[{250,00 v 300.00m)
iy, = 358258

Hinh 9-4

b. Ludi khéng che do cao duge xiy dung tién co s& ludi
khong ché mat bing. S6 liéu & bang 9-5.

Bang 9-5
!_ Bi¢m I h tmm) Hi tm) !
| -31Y 23.52
It +064
11 +55829 !
v -3316
v -B0G
I

¢. 56 li¢u do chi tiét trong bing 9-6.
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Bang 9-6

' ke I4 T I | d | Hi
v Cihi cha
dicm {mi A e} | bl | {neb
| 2 1| 4 sle )7 |w v
Tram o L, dinh bting theo 108, =/ = 1 2%, M() = YUMOU, mdy Jo Thea Hll;_!_--
i 474 ] TS bk R I Riey <an vin dong
2 b5 3715 BUARA 1l
3 "2 4,15 R 570 nl
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s SRG 132930 | Ruddy ot
f THA 4315 FRdH 4 n
7 723 | 27020 | %9253 i
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Tl U5 | Far.200 Wle | il
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I3 [ 869 | 14735 | osu4s Mép nuic
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15 TR 1440000 Ul 158 H]]
i |55 198 16 1100 i
I7 164,72 20255 ik 05,7 Kao nhd khn
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19 113 214,15 122 nt
20 121.0 22510 LG il
2l 118.3 22408 R Rao pha khe
12 1K), 5 2755 Ui 2 nl
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Chuong X
BO TRI CONG TRINH

§10-1. KHAI NIEM

Vige xac dinh vi tri mat biing v do cao cia timg phin hodc
tean ho cong trinh & ngoii thue dia theo diing thiét k€ goi la bo
tri cong trinh. Cong tic bo iri cong trinh nguoe lai voi cong L
do vé.

Thue chat cliu céng tdc ba tri cong trinh 13 bo t cde didm diic
trumg cita cong trinh trong khong gian. Do dé noi dung cia cong
tic bo tri cong trinh ciing 12 b6 1ri cic yéu 16 co bin: goc bing,
khoing cich bang v do cao.

BG tri cong trinh ciing tuan theo nguyén tic 1ir éng quat dén
chi L€t va tién hanh theo thir nr:

- Xay dung Iuéi thi cong vai do chinh xic thudmg yéu ciu cao
hom so vdi ludi khong ché do vé.

- Bo tri céic frite co ban eta cong trinh.

- Dura viio cic truc co ban, bé iri cdc diém chi tiet dac rumg
cia chng trinh,

Trong bé tri cong trinh, do chinh xic Yéu ciw tang dan (r khong
che dén ba tri chi tiét,

D6 chinh xdc cia cong tde bé tri duoe xic dinh nhur sau:

- D6 chinh xdc bo tri khodng cich gira hai diém thudc cong
trinh xdy dung:
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k -
m, =1 2_‘? VI (mm) (10-1)
Trong dé: L - khoun & cich tinh biing meét,
k - hé 56 phu thuoe phuong phap thi cong
k=2 khi thi cong dg be 10ng tai cho
k'=1Khi thi cong lap ghép.
- D6 chinh xic bs 1ri géc bing:

m', =% U{ffp (16-2)
vL
- Do chinh xic ba 15§ do cao:
M, =% 2 mm d6i vii cong trinh dé toan khoi (10-3)
my = £ 0.8 mm déi vai cong winh Lip ghép (10-4)

Dé chinh xde ki chuyén truc lén tang cao:

m, =+08vL (mm) (10-5)
L - chiéu cao truyén tryc tinh bing mét

§10-2. BO TRI CAC YEU TO ¢ BAN
l. Bo'tri goc béing

Trén bin vé thiet ke di bigt goc bﬂngﬂﬁ = By, ngoii thue
dia bicl cic didm A va B. Co e xdc dinh hidng AC tao véi
huong AB bing (3, nhur sau:

Bat mdy kinh vi ¢ A (hinh HO.1), dinh hudng Gng kinh vé B,
M vinh chudn ngang | gée bang B, theo huong éng kinh dénh
diu duge C,. Pio ong kinh, thao tic tuong tr nhy trén, dinh diy
duge diem C.. Chia doi khoing C,C.,, duoc di¢m ¢ can xic dinh,
Phuang phap nay dp dung khi bé tri sa bo goc bing.
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Khi ein bo tri gée biing véi do chinh xdc cao. cdc thao tic bo
tri tromg twr nhut khi nhin duoe diem C, (hinh 10-2). Do gée bing
BAC, theo phuemg phip do cung nhin duoc két qua 5,

Hinh 10-1 Hink 1.2
Tinh doan cdn dich chuyén Ad la:
d&ﬁll

Ir

Ad=CC, = (10-6)

voi d 1a chiéu di tr A dén C:
J'“-L'l’-l'“ = E’l'ﬁlk (10-7)
Tir C, theo hudng vuong goc vai AC, dat doan Ad = C,C vé
phia ¢in thiét duge diem C. Goc ABC [ gée can xéic dinh.
2. Bo'tri doan thang
Trén buan vé& cé doan thang AB chiéu dai d,, ngoai thue 1€ ¢é
di¢m A via hudng Ax, can xac dinh diém B cich A mot doan d, .

Tir diem A, theo hudng Ax do so b mot doan AB' ¢6 chiéu
dai xdp xi bang d,, ddnh diu diém B' (hinh 10-3).

Diing thude thép do doun thang AB', sau khi tinh toan nhin
dwoie gid tri d' = AB' chinh xic. Tinh doan can dich chuyén,
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Ad = |‘_f—-l:||_I fiﬂ-ﬂ:l
Tir B dar doan Ad vé phia tong ting duce diém B cdn tim.

O

Hinl 10-3

3. Bo tri d6 can

Ban thiet ke c6 2 didm A(x,, Yas Hy) va Bix,, v, H

+). Ngodi
thuc dia co Alx,, ¥ H

a) va B(xg, yy), cdn xdc dinh diém B.
Bar may thiy binh giita A va B (hinh 10-4)

e A Pty

— S . L A 4
ey //th.-'.x’;r’/ o - i : a4
.a_.,f/’; o b

Hink 14
Doc 56 doc trén mja dung ¢ A duge u. Khi dé chiéu cao miy
la:
H,=H, +4a (10-9)
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Tir do cao cha may v diém B, 1 dé ding tinh ra duge 36 doc
b trén mia ding o B 13

b=H_ -, (10-10)

Quay miy ngam mia dung o B, diéu chinh mia ¢ tim diing
S0 doc b, Khi d6 d¢ mia chinh 1 dicny B, diing coc d¢ cd dinh
diem.

§10-3. BO TRI BIEM MAT BANG

Tren bin ve thiét ke ¢ 3 dién Ay, v Bixg, v vi I{x,. y,).
Ngoii thue dia i ¢6 hai diém A v B. D¢ bo iri dicm I, ed mat
50 phuong phap sau:

1. Phuomg phép toa do cue

) Tise 56 liéu bé' 1 theo hink 10-5 d& xie dinh vi i 1 ein
bict géc B va chiéu daj d.

ﬁ = ﬂ‘ﬁ.l'a"’-il {H)-11 ]
d:*t'f{xl"-x-\}:"'[x}“r‘}’_;lll (10-12}
Dimng bai todn nawoe dé im -« O
&

Hinh 100-5
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h) Cong tee he tri:

- Dt miy Kinh vi tai A, bé 1 26c bang ). dirge hiedme Ax.
- Theo hudmg Ax ba 11 do

1 thing biing d. dimg mée ¢6 dinh
dicim [

B0 chinh xdic coa digm |

§ my .
]‘I]Izi In; L {_‘—'j_.d {H.]-[-”-
p

Trong dé:  m,- sai s6 trung phuong bo tri bin kinh cuc d.
My - sai G irung phuong bo tri o 3,
d - chiéu dii bin kinh cuc.

Phuong phip ton do cue thuting ap dung cho khu YUC hitong
doi thoing diing thuin tien cho bé trf chicu dayj,

2. Phuong phap tea do vieong goc

Vi kbu vire xay dimg ¢6 ludi (hi
mit bing bang phuong
nhanh chéng (hinh 10-6).

cong o vuong ba i diém
phip 104 do vuéng goc vl thuim loi,

2] |e

]

Ax
Al dy M 8
Hink 10.6
[74
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a) Tivde xo' e bo i
Ax = K=y
Ay =vyi-y, i10-14

) B s

Phai chon gia %8 t0a d6 ¢6 @ia tri 1dn dé b 1ri doc theo canh
true 1oa do cua ludi 6 vuong, com gia 50 ta dé nhd hon digt theo
hudng veong goc vai no.

Theo hinh 10-6, ta thay déi véi diem T ¢o Ay > Ax. it muly
Kinh vi tai A, dinh hudng vé B vitheo éng kinh bo tri doan thang
Ay duge dicm M. Doi mdy kinh vi vé diém M, dink hifing midy
vé B. dat mot goe vuong, theo hudng niy b6 tri doan thang Ax
duge diém 1.

Do chinh xic bo ui digm 1 (khi bé tef theo truc y trudc )

E ¥ k) r“'l' + ¥
m; =m, +m +{ —)rAx {10-15)
) p

Néu ba tri theo true X trudc ta co:

i hy E My a2
m; =m, +m, +( Sy Ay (10-16)
o
Trong do: myy, moy : sai so ba trf doan Ax. Ay
mp © st 5O trung phuong bo i géc vuong.

3. Phuong phap giao hoi gac: (hinh 10-7)
c) Tevelr 56 lign b 1ri -

Theo hinh +@ ta co

Bd=f.1__-,.|*!_'l.,m {IU"I?_}
B = tga - 0y, (10-18)
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Oy Wag o, Uy duoe xic dinh
qua baj toin nghich.

&

bl Bs i 2

Dar hai midy Kinh vi & A va - Pl
B, hd iri cdc goe bang tuong Az Ay
tng B, , By 5 giao cla hai =5
hudng ngam 1a diém I can ba
uang ngam i diém I can ba ik 10
iri.

Do chinh xdc ba ui diem I

W e
m=3t— - —ya +b (10- 19}
psinl

Phuemg phip giao héi géc thuong duoc dp dung d€ bé tri tru
cau. cong trinh thiy loi... khi diém can bd i & xa diém khong
ché va viéc di lai khé khan.

4. Phuong phdp giao héi canh; (hinh 10-8)

«) Tinde sé'liéw ha' i

&
s
A 3 P
Hink 10-8
Tinh eic bidn kinh giao hoi d, viad.:
d!z‘u‘!l'[?l_xn}:"'{}ll _Y,'-.i:_ {Iﬂ-lﬂ}
d=(x, = %) +(y, —y,) (10-21)
176
Trung tAm dio tao xdy dyng VIETCONS



fr) Beiotri:

Dimg 2 thude thép, diu O cua ching dat tai A v B, kéo thirdc
cdén so doc d, vi d, wiong img. Gino ciia hai 56 doc 13 didm 1 cin
¥ dinh.

BP0 chinh xdce cia diém [

m,
m=11 — 42 (10-22)
sinl

Trong do:

M- Sai 80 bo i canh d, vand, (6 day coi my, =my, =my).

Phuang phip nay dp dung khi dicm can bo tri o gin cic diém
khong ché (hin kinh gizo hoi nhd hon chiéu dai thude), dja hinh
bing phing.

§10-4. BO TRI DUONG CONG TRON
I. Khai niem

Khi xiy dymg cic cong trinh dang tuy@n (kénh muong, dudmg
xd...) ¢ nhiing nui tuyen d6i hudng cin bé tri cac dutmg cong dé
noi cic doan thing cia luyén véi nhaw. Co nhiéu loai duong
cong: dutmg cong tron, dudng cong xoan...

Mot duimg cong tron duge xic dinh néu bigt 3 didm: diém
diu T, diem giita G va diém cudi . Ba diém niy goi 13 ba diém
chinh cua duong cong trén.

D¢ dim bio thi cong duéng cong trim duge chinh xic. n 2unn
ta bé tri mor sa diém nam trén dutng cong dé. Cic diém nay goi
1 diém phu. Khoang cich giita cic diém phu tuy thuoe vao tinh
chdt cia cong trinh (5 + 20 m).
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L Bo tri cic diém chinh eia duimng cong trim
Cic tham 6 cia dudng cong iran:

- Biin kinh cong R: theo sé ligu thiet ke

- Goc ngoal 0: do true tigp ngodi thue dia.

- DO dai cia doan nép tuyén T.

- D6 dai doan phan gidc P.

- 6 dii dudmg cong tion K.

1. Tinh 56 licu bo tri

Theo linh 10-9 dé dang tinh duoe cic s6 ligu:

T=TdB=TL-D=Rtgf (10-23)
= il 0
P=BG= ——~R=R(Sec_-1) (10-24)
COs 2
2
K_20R TR0
0 360" 180"

Hink 10-9
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2. Bo'tri edc diém chinh

- Pat miy kinh i & B, dinh hudng vé canh chia digm L.
theo huring ong kinh bo tri doan thing T, déng coc moc duge
diem T,

[i

- Mé zoc hdng | | (3 = 180" - 8) theo hurdng ong kinh dai
doan thing P, déng coc moc xéde dinh duage G.

B

- Mo 1iép goc bang 5

, trén hurdng riy diat doan thing T N

dinh duoe digm T

II1. Bi» tri ¢ic diem phu cua dudng cong tron

Co nhieu phuong phip bé i didém phu: toa dé vudng goc, ta
do cue, day cung kéo din, giao hoi goe, chia cung...

1. Phuwong phap toa do viong goc

* Tinh cac 0 ligu bo tri.

Gia sit cic diém pha cich déu nhau cung k. géc o tim o
twong tng chan cung k 1a :

o 360"
k  2aR
180"
Suy ra: = k (10-26)
1434
Theo hinh v& (10-10) ta ¢6 toa do cde diém phu:
%, = Rsmep
¥y, =R - Rcosp = Ril-cosp) {H)-27)
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o o
¥y = 2Rsin” 3 {10-28)
X(E)k
Tt b
o B
J‘ ;s
rl v "
¥ ¥ a ¥
Hinde 10-10
Chiing minh wong ty, 1 ¢4 tou dé dicgm phu thit i 15
X =Rsinip
Jp
Y= ERSiii'E (10-29)

* Bo ti vic diém phy:

- Dat miy kinh vi tai T, dinh hudng vé diém B. Thea hirémg
ong kinh diit cic doan x , x..... x,,...

- Chuyén mdy lan lugt deh X, Mo goc vubng so v hudng
T,D. wong g dat cic doun v, déng coc méc xic dinh duge P,

Ciic diém phu bs tri mot cich doc 1dp do dé ching khong
chiu dnh hirdng cba sai oo fan truyén, Phuong phip nay thudmg
duge sit dung & noi dé bé trf chidy dai.
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2. Phuong phap giao héi goc

Gia s Py ladiem phue (hinh 10-11) ngi P, vai T, vii T, ta duoe

Ta|
Hinhe 10-41

* Tinh todn ¢, vay,:

{{’|=l
[§ -
T|=',.,P

Cong v& v vé 2 hiéu thiic trén 1a duokc:

PiFH= L
. =)
Suy ra "=3S-0
Tuemg e tinh diém i
=P
Q= s
Trung t3m d3o tao xdy dung VIETCONS

L

cae goc gy viry, uong tng. Ching 1 cde tham s6 dé bo tni P

{ 10-30h

(10-31)

(10-32)

(10-33)

I8 1



_ b
2

Goc o tinh ahir doi vai phuemg phip toa dé vuong géc,

a1
i1

i, {10-34}

* Bei try:

St dung 2 mdy kinh vi, miy thit nhit dat i T, dinh huong
vé B, bo tri géc hing o, ey thit hai dt tai T, ; dinh hudng vé P
va bo 1ri goe bing v, giao cha hai huomg 1a diém P

3. Phuong phap toa do cue mo rgng: (phuong phip m gOC
boi s6)

Gia sir cie didém phu P, P..... P, ciich déu nhau va cic oOC o

tim tong img la ¢ thinh 10-12).

&)

gt

Hink 10-12

* Dé xdc dinh P, P.,... P, ¢iin tinh cdc tham s6 o, @.... ...
va biin kinh cuc di dong 1i diay cung S=TP, =P P, = .

iH2
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MNhu hinh vé ta co;

o =®

W=3

P.=q

o= 30

P

9, = ? (10-35)
A S = 2RSin % (10-36)

# B tri:
Bat may kinh vi ¢ Ty, dinh hudng miy vé diém B, 1an luot bo
i cde goe @, Q... ... Theo hudng canh ¢, bo tri chiéu dai S

duge P,. Tir P, quay cung cé bin kinh s cat canh géc ¢, ¢ Pa...
Lim treng tir ta duge cic diém P

§10-5. BO TRI PUONG CONG CHUYEN TIEP
1. Khdi niém

Mot vit chuyen déng tir dudmg thing vio dutmg cong bin
kinh R =& chin tic déng cia lue 17 tam:
- mv’
p
Trong dé m: khai Twong ciia vat chuyén dong
V: vin 16¢c cua vit

(10-37)

p: bin kinh cong cua chuyén dong tai thi diém nghién ciu
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Tir (10-37) ta thiy tai diém cudi cia diwomg thing ( p==) thi
F =0 vittai diém diu cia chimg cong (p=R) lwe 1j 1am dar gid tri.

Nhar vity khi e y 1im thay dai dot ngot tie F den F_s@ iy ra
mat an toan cho vat chuyen déng. pé giam dnh huomg do nguoi
Lt str dung mot duiing cong ¢6 bin kinh thay déi phi hop tir =
den R de noi duong thing vei dutmg cong bin kinh R. Duing
cong do goi I duding cong chuyén tiép.

€6 nhiéu dang duin £ cong chuyén tiép phis hop vin yvéu ciu
trén nhu duimg Oval, duimg Clotoid, dwemg Parabol bac b,
Qua thue 1€, duong Clotoid duae sic dung whiéu hon ¢a vi ¢6 cic
e diém san:

- Tinh todin don gidn, b6 1rf dé ding.

- Tam nhin cia nguii didu khién phuong tien 161

- Ding cia diime Clotoid phii hop vdi dicu kien thiy dong
hoe trong cic cong trinh thay lgi.

Giim chi phi ding ké frong xay ding vi tic dong clia né dén dia
hinh khu vue 13 #1 nhat.

2.Tinh cdc yéu 16 diwong cong Clotoid

Buimg cong Clotoid 13 duéng cong thoa min biéu thic:

L.R=A’ (10-35)

L: chiéu dai duong cong Clotoid tai diém xét

R: bin kinh tai diém xét (hinh 10-13)

A*: hing s6 Clotoid
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8]
Ly

L]
Lz

Ly

ilfﬁ' 2 fzfz =.{_;.f_;

Hinlt 10-13
Nhur vy A L thong so biéu thi do lén cia Clotoid, kinh 10-14
bitu dién dutmg cong Clotoid c6 chi¢u dai L néi tiép giiia didmg
thiing vi dung cong tron.
}

Budtrgy cong trom

Buiing thing o

(8] " =

I E—

- X -
A @ B ¥
° s A

A3
Hinh [i-14
185
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b Piem ddu cha Clotoid (didm

ap gita duomg thing vi
Edp g 2 E
Clotoid)

C: Diem cudi ciia Clotoid (digm 2ap gia dwomg Clotoid viy
duong cong won bin Linh I}
O Tam cia dudng cong tron
0: Goc o tam cha Clotoid
OP: Biin Kinh cta duone cong tron vudng goc v true Y
G Giao cua dudmg Clotoid véi dutng OP vii cich truc Y mo!

doin  h Biy 1 1 trong 3 didim chinh eta Clotoid.

B xic dinh duimg Clotoid ngodl thue dia cin bo i cic diém
chinh G, C vi cic didm phu. Co nhiéu phuong phip be i, & diy
ta ding phuong phip 1ou do vudng géc.

Toa do vuong gée cia cic didm nhan duge gua phép tich
phan Fresnel,

Toq do diém C:

1 0° *
=W 02, 0

BT (10-39)
3 14 440
8 ot
Vg Py — ~+...) (10-40)
(0 260

Toy do diém G-

AR X+RcosB-R
X, = T

2

: I R

Xo= ot (10-41)
48R 28 1320 )

Yﬂz Y”= Y L R‘i]'ﬂ[}
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Yﬁ - - “ — e e ——

w2 30 1080

Toa dd vuong goc cua dié¢m phu thit 1 duoe tinh todn én oo

s¢ cong thire (10-39), (10-40) twong dmg véi chicu dai L.

= (10-42)

Trén co s cic diem chinh vi phy, ding miy Kiah vi vit tlnede
(hép dé bo tri dudng cong Clotoid,

§10-6. CONG TAC TRAC PIA PHUC VU XAY DUNG
CONG TRINH
1. Tinh khoi luong ddt san pén
Tinh todn khoi lugng dao dip khi sun nén fa cong viée khong
thé thicu khi 1ap tién do thi cong vi tinh todn eid thanh cong
\rinh. Dé dé dang tinh todn va thi cong ngudi ta kap ludl O vuong
bao triim toin bo khu vye cin san nén. D6 cao thyc té (cao do
den: H,) cic dinh 6 vudng dugc biét 1t ban do hay nhés ket qua
cao dac & vuong con do cao do {H,,} do ban thiét ke quy dinh.
Nh viy the tich et moi “khi 6 vuong” duge tinh gin ding:
v=a hy, (10-45)
Trong d6: v - thé tich cita " khoi 6 vudng
4 - chiéu dai canh & vuong.
h,- " chi¢u cao cong tac " trung binh cuia khii
h.,+h1+h1+h4
h, =— 2 e 4.

Vi h,, ho. hy, hy 12 "chigu cao cong tic” o bon dinh 0 vuomg

(10-44)

"Chidu cao cong tic” ¢ timg dinh & vuong duoc xac dinh theo
biéu thife:

h =H'-HY (10-45)
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Quy udc: I, >0: Cong tic dio
i< O Cong tic dap
The tich cong tie dat trong toin khu vue tinh theo:
, Zh' +2%h" +35h "™+ 40p ™

V=, — . ¥ 10-46)
i 4 [

Trong da:
& - Canh o vudng
h'= Chiéu cao cong tic o dinh chi thude vé mot & vusng.
h"- Chiéu cao cong tic & dinh thuoc vé hai 6 vuong.
h™ - Chidu cao cong tic ¢ dinh thuée vé ba o vuong,
h™ - Chicu cao cong tic & dinh thude vé bén 6 vuong.
Tit the tich cong tic V & tinh duge khéi luong cong tde dal
W dao hay dap thong qua hé s6 nén chat. 6 chinh xdc ciia viee

tinh khoi luong phu thude vio kich thude 6 vudng, dé chinh xic
tinh chigu cao cong tic.,.

2. Bd tri duwomg thng theo thiét ké

Gia st cin bo tri doan thing AB ¢6 do dai d véi mor do doc
1% theo thi€t ké (hinh 10-13).

Hink 10-15

[§.%.3



Chia duong AB thanh n doun nho. méi do: n c6 chicu dai d,
Blong coc & cic diem frung Fian.

Do cao iét ké cia cic coe HY 1
H"=H, +d.i
H."=H, +d..i (10-47)
H"=H, +d_i s
Hy¥= 1, +d.i
Ding miy thay binh xic dinh do ¢ 4 cie duth coe duge H'.
Chidu cao cong e & cic coc h:

h=H"-} (10-48)

Quy widic:
+ Neéu h > 0 tir dinh coc do lén cao mot doan b duoe diem
thidt ké.

+ New h < 0 tirdinh coc do xudng thip mot doan It duoc diem
thiet ké.

3. Bo tri mat phang thiéi ké

Gt st eiin b tri miit phing P do dée i (hinh 10-16),

1 2 K ] 4
AT
B
c
C
(8]
Hinh I0-16
|89
Trung tAm dao tao xdy ding VIETCONS



Chon 2 dudmg thiing vuong géc AE vii CC sao cho AE nam
NZang ¢o cong mdt dé cao (max hay min), ¢con CC 15 duréing die
nhil (do dac i),

Chia mit phing P thanh nhimg & vuong nhu hinh vé, cic dinh
cla Iudi O vuong dioe déng coe lam moc. Tial do cao thiel ke
(H™) e cde dinhy, ¢on do coo den (HY diroe xic dinh bang cao
e 6 vuéng,

Chicu cao cong tic tai cie dinh 6 vubng:
h=H"H' (10-49)
Quy wae:
+ Neu h =0 do dir dinhy coc len trén mot doan h s@ duge diém
thict ke
+ Néu h < 0 do it dinh coc xuodng dudi mot doan h & duge
diem thiél ke,

4. Dinh vi cong trinh

Binh vi cong trinh theo thit nr:

* Tircice mée i dia, bé 11 cic frue cua cong trinh ra ngoii
thie dia, Cic true nay 1 co s dé bd 1 chi tiet cong trinh. Pé
tién cho thi cong, cic truc dise dinh diu lén khung dinh vi (he
thong coe ngua), Khung dinh vi co 1hé lien tue hodac khang lien
HIe. ngdy nay ngudi 1a hay dung khung dinh vi khong lién e
tie 1 chi bo tri coce ngua o nhitng noi cin thiét (hinh 10-17).

Ciie diem déng ciia cic truc duoe c6 dinh lén gia dinh vi bing
diml viv vach son mau. Diing miy thiy binh d€ xic dinly do cuo
ciic diém nity.

* Bo i cde diem chi iér: cong tic nay doi héi do chinh wic
cao vadien ra sudt trong qud (rinh thi cong.
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5. Chuyén true lén ting cao

Sau khi két thiic thi cong mot sin, cin phai chuyén cic truc
lén sin dé bang cic phuong phap diy doi, may chicu dimg hay
midy kinh vi.

Vil cong trinh dian dung co s6 tang it hon 4 ding day doi dé
chuyén true lén ting. Cong trinh ¢ 56 ting it hon 10, dimg
miy kinh vi dé chuyén true (hinh 10-18).

D¢ chuyén diém A tir mong lén tang ndo do, dat méy kinh i
& diém B sao cho hudng BA vudng wie vai mat chinh cia cong
trinh v BA 16n hon chiu cao edn chuyén truc. Ngam A, co
dinh ban dé ngang, dua ong kinh 1én sin, dinh diu duoe diém
A,. Dio kinh lam twong tr duge diém A, Diém gilta cia A, A,
lia diém A dit dwoe chuyén lén sin.

Daéi véi nha cao trén 10 ting dimg miy chiéu thién dinh
quang hoc hoac laze. O cic sin déu dé 16 trong 20em x 20 cm,
iruc s& duge may truyén qua cic 16 nay lén san cin thigt.
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Hindr 118
6. Chuyeén dv cao lin tang

Pé chuyén do cao lén 1ang nguwdt ta st dung thuse

thép, miy
thuy hinls vit mia nir so d6 hinh 10-19,

YT

Hinh Fib-J9



Khi do:
H.=H,+a+id-c)-b { 10)-50)
Trong do:
a, b: sé doc trén nmua dung 6 A va B
d. ¢ 80 doc trén thude thép

7. Cong tac trac dia khi dung cat

Trong qud trinh lip dung, cin dam bio khung cot & vi (i
thiing dimg. Khi cot khong cao, thi cong dé tai ¢hd thi co the
dimg day doi hay ong nive dé kigm tra. Khi yéu ¢iu do chinh
%ie cao, ding hal mdy kinh vi dat ¢ hai hudng viong goc nhau
dc chinh cot (hinh 10-20).

Hinh 10-20

Khi kiém tra diy cot ¢ mot phia nao dé, dat may kinh vi
cich diy cot mét doan a = 1 + 1,5m r6i kiém tra s6 doc o mia
dit ngang trén cot nhu hinh 10-21.
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Hinh 10-21
§10-7. PO VE HOAN CONG

Sau khi xay dung xong cong trinh cdn phai do dac x4c dinh vi
tri, Kich thude thue & cia né ngoar thie dia vi bidy dién Jen bin
V. Viée lam nhu vay £0i la do vé hoan cong.

Trong qui trinh Xiy dung, sau khi két thic timg giai doan
cong viéc can phai do vé hoan cong timg phin (méng, timg ting
nha...). Né I co so dé gidl quyét cdc van dé xay dung tiép theo
ciing nhu viéc sirg chita, mé rong cdng trinh sau nity.

Khi do hoan e6ng, phaj dua vio cic digm khéng ché tric dia
mat bang va d6 cao. Neu cong trinh riéng hiér cé thé dua vip
ngay cdc truc méng va hé théng mée dé cao thi cong.
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VéE nguyén tic, tat ca cdc s6 liéu ghi trén ban thiét ké déu
duge xac dinh lai trén thue € va phan énh vao ban vé. Cin quan
tam dén cdc doi tugng sau:

Paéi voi cong trinh ngdm: Phai do vE triede khi 13p ddt. Ngody
xde dinh mat bang cde diém dic tnmg, con cin phai xic dinh dé
cao ddy cong trinh.

- Xdc dinh vi tri cdc truc moéng, do cao cdc lop méng, do cao
nén... vi tri ciu kién dic sin da lap ghép...

- Hé théng dutmg day din: do khodng cich giifa cic truc cdt,
dé cao clia cdc dam, xd ngang; khoang cich dén cic cong trinh
oim do,

- Cong trinh dang trom: Phai xac dinh toa do tam va bdn kinh.

- Do v& dudmg: Xdc dinh cde yéu 16 caa dudng cong, do néi
cic dinh goc ngoat dén ludi khong ché trac dia, vi tri cdc diém
giao nhau cua hé théng duong. ..

- o vé quy hoach mat dimg: Do cao bé mat va mat cat cac
diém dic trumg; d6 cao via hé, ché giao nhau, noi thay déi do
déc cia mat duong, long duong, ddy rinh thedt nude, nap giéng,
cira chan ric thodt nudc...

Trén co s do vé, lip binh dé hoan cong trén doé biéu dién cic
diém khéng ché ridc dia, cic cong tinh din dung va cong
nghiép, hé thong dutmg xd, cong trinh ngdm, dudnmg dién trén
khong va dudi dit va cde dia vat khiac_.. Thé hién trén ban vé nhu
doi van vE ban dé dia hinh.
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Cau hoi vi bai tap chwong X

1. B& tri cong trinh 14 gi? Trinh bay nguyeén tac vi tha tr cia
cong Lic bo tri?
2. D6 chinh xdc cua comng tic ba tri cong tinh?

3. Phugng phip bo tri cdc yéu 10 goc bang, doan thing, do
cao’!

4. Bo tri dliém theo cic phirong phip: toa do cure, toa do vuong
gdc, giao hoi goc, giao hdi canh. Néu do chinh xde va diéu kién
ap dung cho timg phuong pliip?

5. DBuong cong trdn li gi? Pudng cong tron duoe xdc dinh boi
nhimg diém dic rmmg nio?

6. Tinh cac yéu td co bin clha dudmg cong tron? Bé i cic
diém chinh nhir the nio?

7. Bo wui diém phu coa dudng cong tion theo cde phuong
phip: toa do vudng goc, giao hoi goc, toa do cuc mo rong. Didu
kién dp dung déi vdi timg phirong phip?

8. Lap cong thie tinh khaéi luong dat san nén. Do chinh xéc
phu thude vio nhimg yéu 1o nao?

9. B6 tri dudmg thing di biét do doc 1 nhar the nio?

10. Bé tri mat phing thiét ke?

L1, Trinh tr va phueng phip dioh vi ¢cong trinh?

12. Cic phwong phap chuyén truc 1én ting cao, pham vi ap
dung?

13. Lam cich nao dé c6 thé truyén do cao 1én ting cao?

14. Cong tic trac dia phuc vu khi dung cor don, hing cér?
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15, Tai sao phai do v& hoan cong? Noi dung cla cong tic do
vé hoan cong?

16. B tap:

Bai tap 10-1: Trén co 50 2 dicm khéng ché A (187,52m;
494 87m) v B (106,39m; 441 .24m), tinh s6 Tiéu bd tri diém 1
{154 48m; 467,15m) theo phuong phip 10a do cuc. Néu sai 5o ho
tri géc bang i m =% 0,5 vii sai &0 bo tri chidu dai m,=
+ 0,01 (m) thi dé chinh xic bo tri digém 112 bao nhiéu?

Bai tap 10-2: Biét toa do 2 dinh cha ludi & vudng xdy dimeg:

]h =30000m  [x, =300,00m
B
ly, = 50000m |y, =600.00m
vii tou do thiét ké cia M va N :
X, =376.00m N x, = 250,00m
Y = 389,00m ¥y = 335,00m

a) Tinh s6 liéu b tri cic diem M vi N theo phuemg phip toa
dé vuong goc.

b) Tinh do chinh xde vi tri diém M vii N néu sai 50 bo iri gde
bing 18 my = 30" va sai sa bo ol chidén did 1a Ma, = My, =
H1,06m.

Bai wap 10-3:

a) Tinh 6 liéu dé bo tri 2 diem 1 vi 11 cia true cong trinh theo
phuong phip giao hoi géc trén co 50 2 diém khong ché A va B.
Toa dé cic diem nhr sau:

: {xl =36542m . {xn =36542m

y, = 263,75m y, = 418.75m
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(X, =246,72m 8 [Xy =302,15m
(Y2 =300,24m ¥g =426,76m
b) Phii ba trf gac bing véi do chinh xdc 14 bao nhitu dé saj
S0 vi tri céc diém [ va I dat +0.05m?

Bai tdp 10-4: Toa d6 cita cic diém khong che A, B 1a:

[X5 =119,76m X, =129,12m
B { A
¥ =149 85m ¥a =111,98m
va diém C c6 toa do theo thiét k& |-
{xc = 160,17m
{1
Ye =150,13m

a) Tinh s6 ligu b6 tri diém C theo phuong phip giao hoi canh,

b) Gia sir dé chinhy Xdc bo tri chidu dyj AC v BC 13 nhu nhay
M= %0,02m. Tinh d6 chinh xdc bg tri dat duge ciia didm 9

Bai tap 10-5: Tinh s ligu bs tri cic diém chinh cua duimg
cong tron bin kinh R= 25,00m; géc ngoar 6=51"15",

Bai tdp 10-6: Tinh 5 liéu b tri 3 didm phy dau tien P, P,.P,
cla dudng cong tron bin kinh R=] 20,00m; géc ngoir
0=115"00'0 va cic didm phu cich déy phay cung k=20.0m theo
phirong phép toa do vudng goc.

Bai tip 10-7: Buong cong iron bin kinh R=105,00m; goc
2ot B=90"30'0 ngoai 3 diém chinh con cdn bé tri them 10 diém
phu cich déu nhay theo phuong phap toa dé cuc md rong. Hay
tinh 56 liéu bo tri 3 diém phu diu tign (P, P,P,).

Bai tdp 10-8; Tinh toan s ligu b tri 2 diém phu ddu tién cia
dubmg cong tron bdn kinh R=195 00m- g6c_ngoat & dinh
B=100°000, theo Phuong phip giao hoj g6¢ néu cic diém phy
cach déu nhau cung k=15
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Chuong XI

QUAN TRAC BIEN DANG CONG TRINH

§11-1. KHAI NIEM

Tmng qud trinh thi cong va sir dung cong trinh, durdi tac dong
clia tai trong ban than va cdc luc bén ngoai nhu gio, bao, dong
dat..., cong trinh s€ bi bién dang timg phén hoac toan bo. Bién
dang la su chuyén vi khong gian cla cic diém trén cong trinh
theo thas gilan.

Bién dang cong trinh phu thuoc vao cic yéu to:

- Pitu kién dia chit cong trinh. dia chit thiy van: sy phan
bé clia cdc 1ép ddt dd va dac tinh vat 1§ cua dat da nén; muc nudc
ngdm vi tinh chit hoa 1§ ciia mach nude ngdm....

- Diéu kien dia 1y trong viing xay dung: hé théng du&mg sat,
hé théng duémg 010, a0 hd, song sudi.. s tac dong cla con
ngudi trong Xay dumg, san xudL....

- Tai trong béan thin clia cong trinh ciing nhu két cdu chiu luc
va vit liéu xdy dung; phuwong phap thi cong cong trinh...

Muc dich cia quan triic bién dang la xdc dinh chuyﬁn vi thue
1€ ciia cong trinh qua dé cd bién phap bao vé cong trinh hiru hiéu

bing giai phap thiét k&, thi cong hay thay déi vat lidu, trang thigt
bi clia cdng trinh.

Quan tric bién dang 1a mot tap hop céc cong tdc do dac véi
A6 chinh xdc cao vi thii gian dai. P61 v6i nhimg cong trinh quan
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trong quan trac bien dang phii dirge dat ra tir khi thist ké vi uén
hanh ngay sau khi xay lip méng, kéo dii cho t6i khi 6 két ludin
ve d on dinh cia con g trinh,

Bicn dang cong trinh ¢6 thé phin ra lim cic loai: in, dich
chuyén ngang, nghiéng, cong, vong...

§11-2, QUAN TRAC LN

Dudi tic dong caa taj trong bin thin, cong trinh s& bi lin.
Do hin cla cong trinh ¢6 thé 13 dong déu va ciing o6 thé I
khong déu (lin cuc ba). Nhimg vin dé cin quan tam frong quan
trac lin:

1. Heé thong méc quan tric

" He thong mée goe (it nhat phai ¢6 3 mée), dirge b tri £an
cong tiinh nhung phii ndm ngodi pham vi inh huang hin cia
cdng trinh. Mdc gde ¢6 thé chén siu dudi di hay gin lén tuong
cic cong trinh Kién ¢6 dd én dinh lin. Cé the do néi hé thong
moe gic voi ludi d cao khu vue hoiic dang do cao gia dinh.

* He thing mée do hin: duge bé i vong quanh dinh mong
cong trinh dudi cic ciu kien chiv lire (co, twong chiu lieel, hai
bén khe lin, nai ¢o tdi trong déng... Mdc hin duoe 1am bang kim
loai sao cho tien loi frong do dac, don gidn trong thi cong va bén
chic sudt qud trinh do. Cin phai ghi <6 hiéu cho cic mée lin,

2. Chu kv quan trde liin

Chu k¥ quan tric dau tien bir diu sau khi xdy lap xong mong
cong trinh,
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Trong giai doan xay dung, cic lin do duoe tién hanh khi cong
trinh €6 bude nhiy vé tai trong, dic biér khi cong trinh dat duoc
255, 50%, 75%. 100% tii trong thiét ké. o1 vai cong trinh co
chidu cao 16n, dia chit nén méng phiic tap, ¢6 1hé ting them chu
ky do.

Trong giai doan st dung cong trinh, chu ky do co thé la
thiing, quy, nia ném... viec quan tric 1on phit trién cho dén khi
do lin trong 3 chu k¥ lién tiép khong thay déi, khi dé mai kit
thic.

Khi cong trinh bi nit, chu k¥ quan tric Lin la 10 dén 20 ngay,

3. Phuwong phap do

Phuong phip duoc dp dung pho bién nhat trong do lun fa do
cao hinh hoc tia ngam ngan (S < 25m). Dung cu do I mdy thiy
hinh cé b do circ nho vit mia Inva, do theo quy pham do ciw ¢ap
11 hoac ¢ap 11 Nhii nurdic véi sai 56 trung phitong trén tram miy
1 0.5 = 0.9 mm. Trong truimg hop dac bict co the ding phuong
phip do cao thiy tinh, do cao luong gide khoang cich ngin
(S < 100m).

4. Tinh todn, vé biéu dé

Sau khi két thic 1 chu k¥ do, kiém tra so bo s0 ligu do, néu
thay dém bio thi tién hanh binh sai dé tinh dé cao cheo ciic moéc
liin. Viéc tinh todn binh sai duge trinh bay dudi dang bing biéu.

Trén co sé cic két qui di tinh toin duge, vE do thi theo thor

gian clia img mdc, mat cit do lin doc true, binh do ding lin...
(hinh 11-1)
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a) £ feir theo that gian;
Iy} Mt cait Iiin theo truc 1,2, 3,4, 5 tai thet diém 1

§11-3 QUAN TRAC DICH CHUYEN NGANG

Dudi ric dong cia thanh phin luc ngang (dp luc nuéc tic
dung lén dp, ap luc 1én tutmg chén...) cong trinh s& bi bién dang
theo phuong ngang. Thuc chat cia quan tric dich chuyén ngang
la xdc dinh toa d6 mat bang cia mét s¢ diém dic inmg clia cong
trinh vao nhimg théi diém khdc nhau v so sdnh v6i nhimg diém
goe ndm ngoai pham vi dich chuyén.

Chu k¥ quan tric dich chuyén ngang trong giai doan xay
dimg phu thugc vao dic diém cla nén méng, quy mé ciia céng
trinh, phuong phdp vi ti€n do thi cong... Trong giai doan sir
dung. méi nam do vai ldn vio nhiing thai diém cé su thay déi 4p
luc ngang, thiwdmg 1a trude vi sau mia mua. Néu gid tri bién
dang ngang khéng qui 2mim/nam thi cé thé dimg quan tric.

Co nhiéu phuong phép dé quan triic bién dang ngang, sit dung
phuong phip nao la ty diéu kién dia hinh, hinh ding cong
trinh...
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- Béi vdi cidc cong trinh ¢6 cdc moe dich chuyén gin & cic do
cao khac nhau (dap thuy dién, nha lech ting...), thuimg dp dung
phuong phédp tam gidc hoac phuong phdp giao hoi géc (hinh 11-2).
Sau khi do cde yéu 16 cin thiét, ngudi ta s& tinh duoc gid tri vi
hudng cua dich chuyén giita cic chu k¥ quan tric.

B o

Hink 11-2
- Phuong phdp dong hwéng s& rat thuan loi d6i véi nhimg
cong trinh trén dé gin cac moe dich chuyén gin nhu cé ciing do
cao. Trén huéng chuin bé tri céc mée gic G, G, (hinh 11-3) va
cdc moc quan trac A, B. D6 dich chuyén ciia céc diém 1, 2. trén
cong trinh duoe xdc dinh qua chuyén vi .

ot

&=

i 2
— 1% % s ‘f

o A I %

"Jr' .
Hinh 1]-3
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Do gdc nhéd ¥, vikhoang cich /, kin do chuyén vi y, la:

)flri’,.?j‘_ (-1
o
Trong truéng hop st dung bing ngam di dong, chuyén vi y,
duce xdc dinh e HEp qua 56 doc tién thang s6 kKhi diéu chinh
bing ngam vio diing hudng chuan. Phuong phap don gian, khoi
lugng tinh 1oan it vi ¢o thé 1 déng hoid qui trinh do. Gid tn
chuyén vi cta diém i trongehu ky n so véi chu ky déu 1

ﬁdnd: }!'”- j‘:n'l f! 1‘2}
vii chuyén vi giita 2 chu k¥ ké nhau:
I'j'du.lll-llz}l‘lln_.li-'lllr.-ll [11‘3}

- Phuong phip do hudng duoe ding frong trudng hop nhu
dong hudmg nhung hdmg chudn khong the ba tri duoc. Can phai
ba tri it nhat 3 moe 26¢ 1, 1. UL (hinh 11-4). Pai lweong dich
chuyén ciia cic diém xie dinh tir moe goc tinh theo cong thiic;

GenAl (11-4)

P
Tromg da:
§ : khoang cich tir diém goc dén diém quan tric.
Af + gid tri thay déi ciia hudng giita cic chu Ky.

Trong khi do, luon kidm tra hudng ngim tir cie moc goc 6i
cic dicm dinh hudng G Nhi cac hudng ndy ma xic dinh ducc
moc gdc ¢o on dinh hay khong.

- Phuomg phip dudmg chuyén dp dung cho cong trinh co dang
vong cung, tuy nhién viée do goc doi hot phai dat d9 chinh xac
rat lom.
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Hinh £1-4

§11-4. QUAN TRAC PO NGHIENG CONG TRINH

Dudi tic dong cua dp lye gia, lin léch... cic cong trinh cao
(ong Khoi, et anten, thip vo tuyén, thip nuoc...) s¢ ‘m nehigng,
Trén hinh 11-5, diém dinh M khi cong tiinh bi nghiéng sé dich
chuyen dén M,. khi d6 do nzhiéng cia cong tinh s& dwoe dic
trumg bon il nghiéng ¢ Imy doan nghiéng f Ciac dai lugng nay
quan hé véi chigu cao H cia cong trinh theo bicu thite:

)
sl = — (11-3
P H )

Tuy thude vio do cao, hinh diang, kich thude ciia cong trinh,
do nghicng ¢6 thé duge xic dinh bing nhiéu phueng phap,

1. Phuong phap chiéu thing ditng

- Vi nhing cong trinh cé chiéu cao nhé hon 15 m. Dimg day
doi d& chigu diem. Doan / dugc do tnire 1iép bing thudc thép.
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B | :

L N O S —
My Mg —

Hinh 11-5

- Véi nhimg cong trinh cao, diing mdy chi€u quang hoc hoac
faser. Nhitng dung cu nay xdc dinh do léch khéng qud lmm trén
100m chiéu cao.

2. Phutong phap do goc bing

Chon cic moc gée A, B. C, D (hinh 11-6) dinh k¥ do géc
bang gitta cic hudng goc AB, CD vi hudng 16i diém quan tric

(diém N). .

.I. -'-r.--.l. rig -y d
N 7 F Ir"’% \
r :. ﬂ% xh
A :
£l |
a
Hinh 11-6
206
Trung tm dao 130 xdy dyng VIETCONS



Khi dé cédc do nghiéng thanh phan /. I 1a:
S8, (11-6)

(11-7)

Do nghiéng toan phan sé Ja:
L= Ji47F (11-8)
va gid tri géc nghiéng o duoc tinh theo biéu thie:
L (11-9)

’~P=H—p

b6 chinh xdc cia phuong phip n
xdc do géc bing, DE dim hio Yeu ciu, gée bang thutmg dwoc do

vai sai 56 trung phuong khong viror qui 1",

dy tuy thude vao do chinh
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Cau hoi va bai tap chuong XI

I. Bién dang cong trinh 13 £17 Ciic yéu 16 anh hudn 2 dén bién
dang cong trinh?

2. Tat sao vdi cong trinh nha nhiéu ting can phai quan tric
Win? Qui trinh do., 1inh vil VE cic bidu dé hin?

3. Ciie phuong phip quan 1ric dich chuyén ngang? Pham vi
ung dung cia ching?

4. Cic phuong phiip quan tric do nghiéng cong rinh? Uu
Khuyet diem vit pham vi tmg dung ciia timg phuang phip?
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NHUNG CONG THUC TOAN THUONG GAP

1. dicty)= +dy
2. dicy)=cdy
3, d[fJ = -2 dy

}r ¥
4. dy'=ny" dy
5 d(E] _ vduy —-1ud\-:

v Vo
6. dlutviw)=du+dydw
7. d{uv)=udv + vdu

d
8. diny="
Y
9. dsiny =cosdy
10. deosy = - sinydy
1. digy = —%
cos” y
d
12. deotgy = _F,
—sim-y
13. sin®B+cos’ =1
14. sec”B=1+tg’p _1
t
15. sin2B =2sinPeosp = -ﬁ =— 2
L+tg' B 1gf+cotgph
16. cos2B=1-2sin"B = lwtg:B = catg:ﬁ—l
l+tg"p cotgP+1
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2igh B 2

7. IgZBz —
I—tg"F  corgh—rtgp
a3+
18 1g(p+o)=BBEigx
I+ 1gptea
19. cotglp 4o )= SOLERCONRA T |
cot gox + cot gfi
20. sin(aiﬂ_]:sinucosﬂicmasinﬁ
21. coslo + )= cosocosP  sinosin B
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