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TAI LIEU THAM KHAO

Gio trinh Trac dia img dung — PHBK TPHCM
Tiéu chuan nganh 22TCN 263-2000 — Quy trinh khao sat duong Otd
Tiéu chuén nganh TCN 20-84 — Quy trinh khao sat, thiét ké, stra chira, cai thién,
nang cap duong Ot6. Chuong II. Cong tac khao sat tuyen
Tiéu chuan nganh TCN 262-2000 — Quy trinh khao sat nén duong Ot6 dép trén dat
yéu.

I1.2.5 Yéu cau vé quan trac du bao lin

I1.3 Cac yéu cau vé thiét ké va bo tri hé théng quan tric trong qua
trinh thi céng nén dap trén dat yéu.
Tiéu chuan nganh s 166-QD — Quy trinh thi cong va nghiém thu ciu céng.
Chuong I1. Cong tac do dac va dinh vi
Sach Tric Pia NXB GD (tac gia S Hitu Hinh, Pao Duy Liém, Lé Duy Ngu,
Nguyén Trong San)



Phén IT
GIAM SAT CONG TAC TRAC PIA

X.D CONG TRINH PUONG



§ 2-1 NHIEM VU CUA CAC GIAI POAN KHAO SAT PUONG OTO

XAY DUNG CONG TRINH PUONG OTO

\

GIAI DPOAN CHUAN BI GIAI POAN THU'C HIEN
PAU TU PAU TU

(Hai budc tuy theo quy mo)

(Hai buéc tuy theo quy mé)

~ Bf&o Céo : BUOC
NGHIEN CU'U TIEN KHA THI <2:> THIET KE KY THUAT (2:)
O 0
BAO CAO BUOC THIET KE

NGHIEN CUU KHA THI

A

BAN VE THI CONG

(Mot budc tity theo quy md) (Mot buée tuy theo quy mo)

R _BAOCAO THIET KE

A 4

(Theo tiéu chuén khao sat duong 6t6 22TCN 262-2000
22TCN263-2000)

1. Khio sat dé 1ap bdo cio nghién ciru tién kha thi :

Thu thap nhimg tai lidu can thiét dé so bd danh gia vé su can thiét phai dau tu cong trinh, cac
thuén loi kho khan, so bd xac dinh vi tri quy md cong trinh, udc doan tong muc dau tu, chon hinh
thirc dau tu, so bd danh gia hiéu qua dau tu vé mit kinh té, xa hoi cta dy an.

2. Khao sat dé 1ap bao cao nghién ciru kha thi :

Thu thép tai liéu xac dinh sy can thiét phai dau tu cong trinh, lua chon hinh thire dau tu, xéac dinh
vi trf cu thé, quy mo cong trinh, Iya chon phuong an tb1 wru, dé xudt giai phap hop 1y, tinh téng nirc
dau tu, danh gia hi¢u qua dau tu vé mat kinh té va xa hoi cua du an.

3. Khao sat dé 1ap thiét ké ky thuit :

Thu thép tai liéu can thiét cho phuong an cong trinh di dugc cap c6 thim quyén phé duyét dé lap
ho so thiét ké k¥ thuat va du toan cong trinh, 1ap ho so ddu thau phuc vu cho cong tac moi thau hodc
chi dinh thau.

4. Khao sat dé 1ap thiét ké ban vé thi cong :

Buoc thuc hién dé phuc vu cho thi cong cau, duong cua dudng 6t theo cac phuong an da duoc
duyé¢t (Khi thiét ke k¥ thuat va dau thau xay dung)
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KHOI PHUC TUYEN ‘ BO SUNG CHI TIET CAN THIET

Nhan xét: Trong giai doan nao ciing phai tién hanh do dac ¢ thue dia.

§ 2-2 NOI DUNG CONG TAC VA TIEU CHUAN KY THUAT PO PAC
TRAC PIA TRONG CAC GIAI POAN THIET KE.

A. Giai doan b3o cAo nghién ciru tién kha thi:

1. Lép binh dé dia hinh 1:5000, mit cit doc cic phwong 4n tuyén ti 1¢ 1:5000 — 1:10000 ,
mit cit ngang cho tirng doan ti 1¢ dirng va ngang 1:5000. (Néu trong khu vuc tuyén khao sat co ban
dd ti 16 1:5000 — 1:10000 thi str dung no dé thiét ké, khong can tién hanh do méi.)

2. Dung cu, d¢ chinh xac do va trinh tu do:

Do d6 ddc tuyén bang dung cu do dbc don gian c6 do chinh xéac thap.
Do goc bang dia ban hoic Pangtomét.

Do dai bang thudc dy vai 1 1an do.

Do cao bang may do déc don gian (2 1an thuan nghich).

Do mit cit ngang bang thudc chit A hodc may do dbc don gian.

_4-



-> Nhin xét: Dung cu don gian, dd chinh xac thip
Cac coc tuyen 14 coc tam bang tre, cir tram... khong cin bao vé

B. Giai doan bao cdo nghién ciru kha thi:

1. Lap binh dd khu vue dy dinh dit tuyén (cua phuong an da chon vach trén ban do) ti 18
1:2000 (vung nti), 1:5000 (Vung dbi), 1:10000 (ving dong bang)
2. Céng viéc bao gom: dinh dinh, do goc, rai coc chi tiét, do dai, do cao, do mit cit ngang.
a./ Dbi voi dudng ¢ cap k¥ thuat 20-40-60 (cAp quéan 1y IV.V theo bang phan loai cap duong
trong TCVN 4054-98)
e Do goc tai cac dinh chuyén v6i d chinh xac + 30" bang may kinh vi Theo 020 (hodc may co
dd chinh xac tuong duong)
e Po cao téng quat (céc diém tiéu chuin ky thuat, cac coc dinh chuyén, hé khoan dia chét) 2

lan do di, do vé co sai s6 khép do cao nho hon sai sb cho phép
Su=%30 L, @mm) @-1)

e Do cao cép thuy chuén ky thuat cac coc chi tiét (coc 16 trinh, coc phuy, cac coc tric ngang),

mdt 1an do va khép vao mdc vdi sai s6 khép d6 cao < sai s6 cho phép
Ju= 250 (L, @mm (2-2)

e Cac mbc thuy chuén k¥ thuat cach nhau 2-4Km

o Neu tuyén duong dai hon 50Km phai xay dung lui khong ché toa d6 hang IV doc theo
tuyén c6 cac mbc cach nhau 2-6Km (Pé do ndi va dua tuyén dudng méi 1én ban d6 giao
thong va dia hinh)

b./ Ddi véi dudng ¢b cip ki thuat 60-80 hodc dudng cao tde
Pé dam bao binh dd cao dd doc tuyén tinh theo hé théng toa do va cao do quéc gia ta phai
xay hé thong ludi khdng ché toa do va cao do trén toan tuyén:
e Ludi khong ché toa d6 hang IV bang cong nghé GPS.
e Lud6i duong chuyén cip II bang may toan dac dién tur:

* Sai s6 do goc my=+10" (2-3)
. % .. mg
* Sai s0 do dai ?=1 :5000 (2-4)
* Sai s6 khép tuong dbi duong chuyén & < L (2-5)
[S] ™ 5000
* Sai s6 khép goc Sy <£20" Jn (n-s6 goc trong tuyén) (2-6)
* Sai 80 vi tri diém < +50mm (2-7)

o Ludi khong ché do cao hang IV véi sai s6 khép do cao

<*20,Lg, (mm) (2-8)



o Ludi do cao cap k¥ thuat c6 sai s6 khép do cao thoa man yéu cau

f,<+30 L, (6 ving dong bang) (2-9)
f,S£50 L, (¢ vung nii) (2-10)

- Nhin xét: Py chinh xac ciia cong tac trac dia trong giai doan nay cao nhat

C. Giai doan thiét ké k¥ thuit thi cong:

1. Thu thip cic sb liéu cin thiét dé 1ap thiét ké k¥ thuit va dw toan (trén co sé bao cdo

nghién ciru kha thi da dwoc duyét) gom:

Binh d6 cao do tuyén 1:1000 — 1:2000

Binh d6 cao d6 ti 18 1:500 — 1:1000 cac cong trinh trén tuyén, nhitng doan kho khin phirc
tap, chd giao véi duong 6 t6, duong sat hién hiru v.v...

1:1000 5o {1 :2000

Mat cit doc tuyén
1:100 1:200

Mit cit ngang ti 16 1:200

2. Cong viéc cu thé:

C4 dinh coc dinh di dinh vi & budc nghién ctru kha thi, dong coc dau coc dinh (ndm ngoai
pham vi thi cong)
Néu tuyén co lap ludi khéng ché toa d6 va do cao thi lap duong chuyén kinh vi c6 sai sd
khép tuong ddi 1:2000 di qua cac dinh chuyén, 1dy 2 canh dudng chuyén & 2 dau 1am canh
gbc. Chiéu dai duong chuyén nay < 3Km khi do v& ban d6 doc tuyén ti 16 1:2000 va < 4Km
khi do v& ban dd doc tuyén ti 18 1:5000.

Sai s6 khép goc cho phép fﬂg,, =+45"\n (n-sd goc do) (2-11)

Sai s6 trung phuong do goc my=130" (2-12)

B6 tri céc diém chinh ctia duong cong tron va dudng cong chuyén tiép.
Néu thuc hién “thiét ké k¥ thuat thi cong” phai bd tri tiép céc coc chi tiét ciia dudng cong.
Cam thém céc coc chi tiét (dé rd thém dia hinh va tinh khdi lwong nén dudng) voi khoang
cach gitra cac coc:

* 40m & dong bang va doi } Khi lap thiét ké ky thuat

* 20m ¢ vung nui

*40m ¢ dong bang va doi Khi 13p thiét ké k§ thuat thi cong
* 20m ¢ vung nli

Do cao téng quat Si=%30 Ly, (mm) (2-13)
va do cao chi tiét k¥ thuat So= %50 (L, (mm

Chém day mdc do cao ky thuat & budc bao cédo nghién ctru kha thi (2-4Km) dam bao 1-2Km
¢4 1 moc.

Do dai bing thude thép hodc may toan dac dién tir bd tri cac coc 16 trinh, coc km 2 14n di vé
v6i sai s giira 2 1an do < 1:1000




e Do dai bo tri céc coc chi tiét 1 1an do di, khép vao coc 16 trinh hoac coc Km véi

s o 1 i
5] << (2-15)

e Do mit cit ngang bang may kinh vi, ni vo, thudc thép.

D. Giai doan thiét ké ban vé thi cong:

1. Khéi phuc tuyén dwong trén thuc dia
- Pam bao vi tri tuyén khoi phuc dung dd an di duoc duyét trong budc thiét ké ki thuat.

2. Cong viéc cu thé:
- Khéi phuc va ¢ dinh cac coc dinh dd dong ¢ bude thiét ké k¥ thuat, dong coc diu.

- Po gobc tai cac coc dinh véi m;=130"

- B tri cac diém chinh va cac diém chi tiét dudng cong tron va dudng cong chuyén tiép.

- Khéi phuc cac coc 19 trinh va cac coc chi tiét trén dudng thiang va duong cong. Tién hanh
dong thoi véi do dai véi do dai khoang cach giita 2 dinh chuyén.

- Chi do cao chi tiét (coc 10 trinh, coc chi tiét) khép vao cac mbc thuy chuan di dit trong bude

khao sat k thuat. Cap ky thudt f, = +50 L, (mm)

- Po mat cat ngang tai cac coc bd sung, chd dia hinh phuc tap (suon dbc, ddm lﬁy, khu dan
cu).

§ 2-3 CONG TAC TRAC PIA PINH TUYEN O THUC PIA

A. B0 tri cac dinh chuyén va khio sat huéng tuyén

- Béng phuong phép toa do cuc, st dung may toan dac dién tir, dya vao céac diém tric dia (2 diém
trac dia cho mot dinh)

- Bing phuong phap toa do vudng goc dua vao dia vat rd, gan (toa do cua dinh chuyén va dia vat
xéc dinh trén ban do)

- Dé khéo sat tuyén, ta cim mot sb tiéu trén tuyén gitra 2 dinh chuyén, dic biét & cac chd vuot song,

muong x6i, chd giao v&i dudng 16n, chd dia hinh phirc tap.

> Néu thdy hwéng tuyén khong tot, khoi lwong dao ddp Ion thi xé dinh tiéu thay doi huéng va xdc

dinh lai dinh chuyén va thay coc gé bang méc bé tong,



B. Do gdc giira cac dinh

e Do gocbénphdi g, 5,,... B, bang may kinh vi k¥ thuat d6 chinh xéac my=130"

BACTU

DN,

e Tinh cac géc ngodt theo cong thirc:
Khi duong ngodc sang phai 0, =180° — p; (2-16)
Khi duong ngodc sang trai 6, = p, —180° (2-17)
Do goc phuong vi tur thuén, nghlch cla tat ca cac canh bang la ban.
B tri cac diém thang hang nam trén dudng ndi cac dinh chuyen cach nhau 500-800m bang cach
bd tri cac goc 180° theo 2 vi tri 6ng kinh.
. Do dai
Po dai giira cac dinh chuyén va cic diém thing hang
Chu yéu do bang may do dai dién quang
Tién hanh song song véi cong tac do goc
Hiéu chinh d6 ddc khi goc nghiéng >2°.
Do chinh xac yéu cau do canh 1:1000-1:2000 tuy theo diéu kién dia hinh
Duya vao két qua do dai, do goc, do goc ndi v6i cac diém toa do co sé tién hanh binh sai tinh toa do
cac dinh chuyén.
2. Do dai bd tri cac coc 1 trinh va cac diém trén mit cit ngang

......hio

e Chu yéu dung thudc thép, co thé do bang may do dai dién quang dé bd tri cac coc 16 trinh cach
nhau 100m

. Bang thude thép do khoang cach tir coc 19 trinh dén diém phu (diém dic trung dia hinh) va cac
diém trén mat cat ngang.

e Khoang cach 100m giita céc coc 10 trinh 13 khoang cach ngang nén khi bd tri phai do d6 doc mit
dat dé hiéu chinh.

e Khi str dung may do dai dién quang dinh tuyén ngoai thuc dia, thuong khong bd tri cac coc 16 trinh
100m ma do khoang cach giira cac coc phu. Khi d6 ly trinh (sé hi€u coc) cua cac coc phu dugce xac
dinh bang cach cong don cac khoang cach giita ching.

Sau khi v€ céc coc phu 1én mat cit, ta xac dinh cac coc 19 trinh bang cach bd tri trén mat cét cac
khoang cach 100m, con cao dd den cua cac coc nay dugc xac dinh bang cach noi suy dd thi

Khi thi cong tuyén duong ta s& bo tri cac coc 10 trinh ra thuc dia trong qué trinh khoi phuc tuyén
duong.




D. Bo tri cac diém chinh cia duong cong chuyén coc 10 trinh va coc phu sang
dwong cong.
I.Bo tri cac diém chinh ciia dwong cong
Puong cong co6 thé 1a duong cong tron hoac dudng cong tong hgp (dudong cong chuyén ti€p +
duong cong tron). Bé don gian ta chi dé cap téi dudong cong tron

1.Ky hiéu sé higu coc (Iy trinh) ciia P -
- Binh ngodt Cpn % //T‘f\/' g "
- Di@m dau  Cqqg o \ B
-biém gitta Cg
-Piémcudi  Cr

Q

2.Tinh Iy trinh cdc diém chinh

Néu biét 1y trinh Cpy cua dinh ngodc ta tinh 1y trinh cua céc diém khéc nhu sau:
Cra=Cpn—T (2-18)
CTC = CTd +K hOEIC CTc = CDN + (T — D) (2—19)
CG = CTd+ K hOé.C CG = CTc - 1K (2-20)

Trong do: T= Rtgg va K=R—H (2-21)
yo,

T - tiép cur, K — chiéu dai dudng cong tron,
R — ban kinh duong cong tron, € - goc chuyén.
3.Cdch bé tri
e B tri diém dau Tq tir coc 10 trinh phia trudc gan nhat
e BO tri cac coc 16 trinh trén hudng mdi PN — T, kéo dai bang cach:
Tt dinh ngodc BN bd tri doan D = 2T — K, coi coc mt cudi cua doan do du D ¢ 1y trinh
1a Cp, tiép tuc bd tri diém cudi dudng cong va cac coc 16 trinh theo 1y trinh ctia nd.
e B tri diém giira duong cong bang cach dit may kinh vi tai DN, ngam chuan dén Tg, mé mot

goc bang g, trén hudng méi bang thude thép do doan phan cu £.

e Kiém tra khoang cach gitta 2 dinh chuyén (dinh ngoat) biang cong thirc:
§=Cpy  —Cpy +D, (2-22)

I1.Chuyén cic coc 19 trinh va coc phu Ién dwong cong.
e Céc coc 10 trinh va cac coc phu trén tiép cu phai dugc chuyén 1én duong cong bang phuong
phap toa d6 vuong goc st dung cac cong thirc:

X =Rsing (2-23)
e
Y = 2Rsin” 5 (2-24)
Trong do: Q= l%p (2-25)

k : 1a cung tron duogc tinh tir diém dau duong cong Tq4 dén coc 10 trinh hodc
coc phu can chuyén (theo 1y trinh cua chiing).



Vi du: Chuyén Cyg tu tiép cu lén
duong cong c6 R = 600m

k= C4g* C47+22.71 =77.29 m
77.29%x57°.3
p=——""""—

=7°38
600
X =600sin7°.38=77.07m
Y =2><600><sin27 38 =497m

k—-x=7729-77.07=0.22m
e Diém phu Cygiasm 12 diém dic trung dia hinh trén tiép tuyén nén khong chuyén 1én duong
cong ma phai xac dinh diém dic trung dia hinh (diém phu) trén dudng cong.
e Délam viéc nay ngoai vi¢c chuyén lén duong cong coc Cagiosm ta chuyén thém coc Cyg+15m
(chon). Sau do xac dinh diém phu trén duong chuyén Cags15+4= Cags1om NAM gitra A.

E. Po cao tuyén dwong

1. B tri, chén cac méc thity chuin nam cich tim dwong 20-30m
e Mbc cb dinh béng bé tong chon cach nhau 20-30km va mot sb6 chd dic biét (chd giao voi
duong 6 t6, khe 16, gan cau 10n, tai cac diém déan cu).
e  Mbdc tam thoi dong bﬁng coc g6 hoic gén trén dja vat on dinh (nén nha, chan cot dién, hd ga,
mo ma...) cach nhau 2-3km.

2. Phwong phap, d§ chinh xac.

e Do cao hinh hoc k¥ thuat , tim ngdm 150-200m, sai s6 khép d6 cao cho phép:
S, =*504/Ly, (mm)

e Do bang 2 may Nivo (ddi véi tuyén dudng dai > 50km)
+ May Nivo 1: (may chinh) Po cac coc 19 trinh, cac coc phy, cac méc tiéu chuén cb dinh,
tam thoi va cac hd khoan dia chat.
+ May Nivo 2: Do cac diém thuy chuan cd dinh, tam thoi va cdc coc trén mat cét ngang.

e Do bang 1 may Nivd mia hai mat (d6i v6i tuyén < 50km) do cao cac diém noi trén.

F. Do noi tuyén duwong vao cac moc toa do va cao do quoc gia.

1. Muc dich:
e Kiém tra danh gia do chinh xac két qua do trén tuyén.
e Tang cuong do chinh xac xac dinh toa do va do cao cac diém.
e Lap binh d6 va mit cat trong hé thong toa d va do cao quc gia.

2. Do noi véi cac diém khong ché toa dd qudc gia.
e Thuong qui dinh:
- Néu diém tric dja co s nam cach tuyén < 3km > L<25km
- Néu diém tric dia co s& nam cach tuyén 3-10km = L <50km
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- Néu khéng c6 hoic cac diém tric dia co s& ndm cach xa tuyén duong thi ctr cach 32 canh
hay 16-25km (VO’l s = 500-+800m) phai do 2 diém thién van & mdi dau.
e Ngay nay c6 thé st dung k¥ thuat GPS thay thé cho k¥ thuat do thién van.

3. Do noi tuyén véi cac diém khdng ché dd cao quoc gia.
Tt qui dinh “Sai s6 khép gi61 han cua tuyén do cao khong dugc vuot qua = 20cm ” néu tién hanh
do cao k¥ thuat trén tuyén duong ta co:

fr= %50 JL,, =+200mm (2-26)
R S . 200
thi chiéu dai cua tuyén gitta hai di€m dondila L= S0 =16km (2-27)

§2-4 PANH DAU CAC TUYEN PUONG VA CAU TAO CAC LOAI
COQC

A. Danh dau tuyén duong

- Tuyén duong da chon trén thuc dia phai dugc danh déu dé khi can dé& tim hodc khoi phuc khi bi
pha huy.

1. Pinh diu dinh chuyén va huéng tuyén.

a.Danh diu dinh chuyén két hop v4i danh diu

e 7, . hudng tuyén: 7 N
AtV 0 Bang 4 diém tai moi dinh trén hai hudng
B /; B tuyén kéo dai.
’ . D e S b.Déanh diu dinh chuyén:

Bang 4 diém tai mdi dinh khong nim trén
tuyén kéo dai (vi khong the). Goc giira hai

P B huéng: 60-120°
o B \D‘/ ; c.Danh dau dinh chuyén tai vi tri ¢6 dia hinh phirc
D, ./ w;’;w ., tap (vach da, vuc sau)
Pé danh diu dinh D4 ta chén 3 mébc 1,2,3 trén
& huéng D4DP3 kéo dai va 4,5,6 trén huodng
b xod D4D5 kéo dai. ,
“ﬁ"'\\é/‘\ - d.Danh dau hudéng tuyén: Chon 3 moc ABC
P4 = ’ tao thanh duong song song vdi tuyén D4D5
o thoa man diéu kién
T AB > BC,
T AB <2BC, (2-28)
s ] B ‘
=TER e AC> %194195.
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Céc coc diu ¢ dinh dinh chuyén va huong tuyén phai cach pham vi thi cong it nhat 5m, cach
coc dinh va cach nhau 10-20m, dugc xac dinh bang may kinh vi va thudc thép.

2. Panh déu coc chi tiét (coc 100m va coc phu)

i \ >Im .~ lm

- Néu thi cong co gidi: Panh diu coc 100m va coc phu béng 2 coc dau L hudng tuyén mot
bén hoac hai bén, cach nhau > 3m va cach pham vi thi cong > 2m

- Néu thi cong tha cong: Khong can danh diu coc chi tiét, chi cin dé lai u dat xung quanh coc
(duong kinh >0.5m, mai déc < 1:0.5)

B. Cau tao cac loai coc

1. Trong bwéc khio sat 1ap bdo cdo nghién ciru tién kha thi va bdo cdo nghién ciru kha thi :
Pong cac coc bang gd hodc cir tram.
Trong budc khio sat 1ap thiét ké ky thuit va ban vé thi cong :

e Coc dinh, coc dau dinh, coc mc cao do : lam b?mg bé tong, mat cit hinh tam giac canh 12cm, dai
40cm (hinh 1)

7 : =7 "
5 g {ﬂ 3
e

14
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e Coctim tuyén (coc 100m, coc phu) :
- Cho dudong mdi : coc vudng bé tong 7cm x 7cm x 70cm
coc tron bé tong ¢ = 7cm, dai 40cm (hinh 2)
- Cho duong hién hitu : Dinh st ¢ = 1,5cm ,dai 10cm dong chim xudng dudng c6 “coc bao”
nhu coc tim dudng mai.
e  Mbdc toa d6 va cao d6 hang IV (GPS hang IV) : Méc bé tong mat 40cm x 40cm, ddy 50cm x 50cm,
cao 45cm. Pit trén bé mdc 60cm x 60cm x 10cm (hang 3)
e Moc dudng chuyén cip 2 (Mébc do cao cip ki thuat): Mbc bé tong, mit 20cm x 20cm, day 30cm x
30cm, cao 40cm, khogn c6 bé mbc (hinh 4).

§2-5 KHOI PHUC TUYEN PUONG

r

A.Ly do

Khoang thoi gian gitra khao sat thiét ké tuyén va bat dau xay dung tuyén ngoai thyc dia kha dai nén
mot s coc chuyen cac coc 100m va coc phu co thé bi hu hong mat mat ™ trude khi thi cong phai
khoi phuc tuyén duong.

B. Noi dung cong tic

1. Khéi phuc cac coc 100m, do kiém tra chiéu dai giira cac dinh chuyén, goc chuyén hudng va cim
chi tiét cac dudng cong.

2. Do kiém tra cao do cac mdc co sé do cao va cac diém coc100m, ting ddy cac mbc thuy chuén thi
cong.

3. Daénh dau tuyén va chuyén nhimg mdc danh diu ra ngoai khu vuc dao dat.

4. Sua doi va hoan chinh vi tri tuyén.

C. Co s6 khoi phuc tuyén dwong

1. Tuyén da chon va danh dau trén thuc dja trong giai doan khao sat chi tiét.

2. Céc tai liu thiét ké thi cong bao gébm binh d0, mit cit tuyén, cac sb lidu vé duong thang va dudng
cong, so dd dénh' dau tuyén.

D. Qua trinh tién hanh

1. Tim va khéi phuc cac dinh chuyén

e Néu dinh chuyén bi mét va cac diém danh du ciing khong con thi khoi phuc dinh chuyén bang
cach sau day :

T@.

"®. 4 200 b 2% *Po khoang cach tir cac dia vat ¢ dinh (ghi trong so
T—— aN'“iL;\' do danh dau moc)
‘“‘;“;;‘_\_ @@ ,
“\gﬁ’” *Giao hoi goc thuan tir 2 dinh 1an cén (theo tri s6 goc
s/ thict ke)

e Néu cac mébc chuyén (va cac mdc danh dau) bi méat diu hang loat lién tiép khong khoi phuc dugc
thi phai dinh tuyén lai theo tri s6 goc va khoang cach thiét ké.

e DPong thoi v6i viée khoi phuc dinh chuyén, xac dinh lai cac goc chuyén va so v6i goc thiét ké.

2. Do kiém tra khoiang cach ciia cac coc 100m va coc phu
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Néu phat hién sai 1dm (sai 1 1an thudc) hodc sai s6 tich luy 16n trong két qua do dai bd tri cac coc
100m va coc phu khi dinh tuyén ngoai troi thi khong déng lai (nhung can ghi cha lai sé hiéu coc,
khoang cach can hi€u chinh coc) va s€ coi coc sai la coc phu dé chuyén do cao thi cong trong ban thiét
ké tuong trng véi do cao thuc dia.

3. Cam chi tiét cac dwong cong chuyén tiép va dwong cong tron
Céc diém chi tiét cach nhau 20m néu R > 500m
10m néu R < 500m

4. Panh déu tuyén duwong
Sau khi da khoéi phuc cac diém chuyén, cac coc 100m va céc coc phu tién hanh danh ddu tuyén

duong.

e Dinh chuyén, chd vuot séng, chd giao v4i dudng 6 t6 hodc xe lira dong bang cot bé tong dai 40cm,
mat tam gidc déu cach 12cm (xem § 2-7)

e Cac coc 100m, coc phy, cac diém chinh va diém chi tiét duong coc dong bﬁng coc bé tong 7cm x
7cm x 40cm.

= Céc coc phai dugc dong ngoai ving dao dép dat dé ton tai trong sudt thoi gian thi cong.

5. Po kiém tra d cao cac coc mdc va b tri thém (ting diy) cic mdc dd cao thi cong

e Do kiém tra cac dd cao cac mdc cb dinh (20-30Km), cac mdc tam thoi (2-3Km) tat ca cac coc
100m va coc phu.

e Ting diy cac mbc do cao thi cong (cach 4-5 coc 100m — khoang 400-500m 1 diém)

e Cim bd céc tric ngang tai vi tri c6 d6 dbc ngang i > 10% (6°) dé tinh khéi lwong dao dat chinh xac
hon.

6. D9 chinh xac do dac khdi phuc tuyén duwong
Tuong ty nhu dinh tuyen trong giai doan khao sat thlet ké chi tiét.
Tat ca nhimg thay d01 ctia tuyén khi khoi phuc tuyén trude khi thi cong phai chuyén dén don vi

thiét ké xem xét giai quyét.

- 14 -



Phan II1
GIAM SAT CONG TAC TRAC PIA
XAY DUNG CONG TRINH CAU
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§ 3-1

NHIEM VU CUA CONG TAC TRAC PIA XAY DUNG CAU

Nhiém vu:

A.

1.

N —

iw 1

2.
3.

e Cung cap tai liéu do dac dia hinh va thity vin cho thiét ké.
e Chuyén thiét ké ra hién truong.

e Do v€ hoan cong.

e Do bién dang cong trinh.

Cong tac trac dia trong giai doan thiét ké cau

Trong giai doan 1ap bao cao nghién ciru tién kha nghi o
- Cung cap ban do dia hinh khu vuc tuyén duong co6 cau cho thiét ké ti 1¢ 1: 50000 — 1: 25000 (hoac

: 10000)

Trong giai doan bio cio nghién ctru khi thi va thiét ké k§ thuat

Cung cip ban d6 khu vuc cau TL 1:10000 hodc 1: 5000 cho thiét ké.

Do dac thuy van cung cap cho t}liét ké cac tai lidu : do doc mat nu6e hudng va toc do dong chay,
ban d6 dia hinh day song, mat cat thuy van khu virc xay dung cau.

Trong giai doan thiét ke thi cong

Do v€ cung cép cho thiét ké ban dd dja hinh TL 1: 2000 hodc 1: 1000, 1: 500 dia diém xay dung
cau.

Xélp dinh @6 dai cé}u chinh, bd sung céc tai liéu vé do dac thiy van, xac dinh vi tri cac hd khoan dia
chat cong trinh the hién trén ban do.

Cong tac tric dia trong giai doan thi cong cau

Lap lwéi co sé toa d§ va do cao thi cong cau
Dé bo tri tAm mo va tdm tru cau
Luoi toa d6 doc lap, ludi do cao méc nbi vao ludi qudc gia.

B6 tri tim md va tim tru cau, do vé hoan cong cac mo va tru cau
Theo déi cong tic lip rap cau va gian ciu : kiém tra vi tri gdi cau, do thang hang ctia cac thanh

dam coc, d6 nghiéng cua cac thanh dam (dung, do cong thi cong cua gian cau va do léch cua tryc hinh

ho

C.

1.
2.

¢ gian cau so véi truc chinh cua truc cau.

Cong tac trac dia trong giai doan sir dung cau

Xac dinh d§ lun cia cac try cﬁl‘l .
Xac dinh do chuyén dich cia cau theo 2 huéng doc va ngang cau (theo huéng dong nuéce).
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§3-2

KHAO SAT VI TRI XAY DUNG CAU VUQT SONG

e e e S [
- T — — e /’ll"
N g - /"/I‘»’,‘
o 1 < 4
— —_— R -— — A g 4
- - - ’/ e
o > \ -~ / '?,-1\.L. <
{ﬁh-'r‘_ A . - / -
g ,(I:"r.ﬁ? N & S -t\\' “‘t \"‘
Hﬁh% X Z A 0o gig dinh
= = vig W — N
> -] = (
= a ?’ A 'g ﬁ -~ A 4
1035m
b y

A. Cac cong tac khio sat

[y

e e o o o

. Khio sat dia hinh
Vach phuong an tuyén duong dén bd song két hop véi viée chon chd vuot séng (déng coc danh
dau).
Xac dinh do dai chd vuot song, do ndi diém danh dau chd cau vuot song vao cac coc 19 trinh.
Xay dung ludi khéng ché toa do co so phuc vu do v& ban dd
Lap ludi khdng ché d6 cao (chuyén do cao qua séng)
Do v& binh d trén b va dudi day song
. Khdo sat thiy vin cong trinh
Xéc dinh cao d cac muc nudc song ddc trung (thép nhét, muc nude 1i cao nhat trong lich str va
trong thoi gian khao sat)
Po luu téc, luu hudng ctia don chay
Xac dinh tiét dién uét, tinh luu lugng

3. Khaio sat dia chat con g trinh

Do vé& dia chat dién rong ving vuot song
Tham do chi tiét dia chat cho vuot song, 1ap mat cat dia hinh (trén bo, dudi song)
Thiam do chd khai thac vat liéu xay dung (dat, da, cat)

B. Chon vi tri ch6 vugt song

1. Poan song thang, dong chay chinh va bai bdi song song nhau, bai hep dat, khong c6 song nhanh,
khong c6 bai can hodc dao, tranh chd 1ong song ngoat dot ngot.

2. Tim cau phai vudéng goc dong chay, cé thé 1éch <10° trong truong hop dic biét, 1éch 5° ¢ song co
nhiéu tau be qua lai.

3. Noi ¢6 diéu kién dia chit thuan loi, c6 16p da géc g?m mit dat, long song on dinh, tranh noi truot 16.
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4. Vi tri cu va duong 1én cAu da chon phai duogc ¢ dinh béng mbc bé tong va xac dinh 1y trinh.

C. Do vé& chd ciu vuot song
1. Po vé binh do viung vugt song
e Pham vi do vé (xem hinh v¢)

L : Chiéu rdng song lac nudc 1 cao nhat

o Tilédove: 1:5000 song rong < 50m
1:10000 song rong > 500m

e Hé thdng toa d6 gia dinh (léy truc AB lam truc YZ), hé théng cao do quéc gia (nhét thiét)

e Noi dung binh d6: dia vat, dang dat (dac trung: vi tri sut 16, vuc bai bdi, miii dat, cong trinh trén
song, bén tau, bén pha...), cac tram thiy van, cac phuong an chd vuot song, ranh nudc i cao nhét
trong lich str va ranh nudc I trong thoi gian khao sat, hudng dong chay.

o Binh do ving vuot séng duoc sie dung dé thiét ké ky thudt, thiét ké té chirc thi cong, thiét ké luéi

toa do co so thi cong

. Po vé binh dd khu vue xdy dung ciu

Pham vi do v& (xem hinh v¢)

(]

¢ : Khau d¢ thoat nudc cia cau (téng chiéu dai
A é) cac nhip tinh)
cl 1152 @

. S
i
“—/ ////, ? 1-2m
E | s (‘@ \ Fi !

_MUCNUOC LU

e Tilé do vé:

1:500 (h = 0,5m) S6ng nho, cdu ngan
DT < 10ha

1:1000 (h = 0,5m) Cau dai 300-500m
DT < 50ha
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1:2000 (h=1,0m) Cau dai > 500m
DT > 50ha
e S dung hé théng toa dd va cao d6 khi do v& ving vugt song
o Duing dé thiét ké chi tiét lgp ban vé thi céng cau va dwong Ién cau.

§3-3 XAC PINH PQ DAI CHO CAU VUQT SONG

A. Khai niém chung

e Pinh nghia : P dai ché cau vuwot séng la khodng cdch giita 2 diém c6 dinh nam ¢ hai bén bo
séng, ngodi viing ngdp, danh dau vi tri tim cau twong lai (Piém A va B ¢ hinh v& trudc)

e Hai diém nay dugc do ndi v6i cac diém toa do co s& va cac coc 10 trinh cta tuyén duong dé xac
dinh vi tri tuong d6i cua cau twong lai véi dia hinh dia vat va véi tuyén duong.

B. Trong giai doan khao sat

- Yéu cau cac dinh do dai chd cau vuot séng véi do chinh xac khong quéa 1:5000

- Trudc day sir dung cac phuong phap do dai gian tiép: thi sai Panhildp, thi sai day ngan sir dung
mia Bala. Ngay nay: do dai dién quang.

C. Trong giai doan xay dung cau
Do chinh xac xac dinh dd dai cho cau vugt song phu thudc vao do chinh xac xay dung cau (sai
s0 ché tao va lap rap cac két cau nhip)

TRY CAU MO CAU

_ GOl CAU / / ,
= ° ) i
z 2 ;

|| g i

Ae—d 't pa nl #l; [H*H] nm i LB
B ‘T|_l Ul UJ v ’ LLJ Il 11 I_I“ ;
E. E =19 4 P, L P, L Ay
CHIEU DAI CAU
CHIEU DAI CHO CAU YUQT SONG

® Chiéu dai cau duoc tinh theo cong thirc (xem hinh)

n n—1

L=+ p +(q +4q,) (3-1)
! 1

li :  Chiéu dai tinh toan timg két cau nhip

pi »  Khodang cach gitra 2 tryc goi
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g : Khoang cach gilra truc gdi va tim mé cau
n :  Sbnhip cau

® Sai s6 trung phuong xéac dinh chiéu dai cau
Tur (3-1) ta co:

Zm, —lm +2m (3-2)

l; . A A T L LA A :
m, = ?’ - Sai s0 trung phuong ché tao va lap rap cac két cau nhip

Dbi vai cau co két cau phuc tap T = 10000
Doi vai cau co két cau don gian T = 6000

m, - SSTP vi tri twong hd theo hudng doc giita 2 tim gdi ké nhau trén 1 try.
m, = 0,5\/5 cm
(vi cac gbi cau duge bb tri tir tm try cau vé 2 phia va sai s lap dat gbi cau 1a 0,5cm)
my - Sai s6 trung phuong bé tri gdi cau tir tim mé cau bang 0,5cm.

Thay céc tri sd my , my, mqvao cong thie (3-2) ta duoc:

m, = \/Z &jz +(n-1)05v2) +2(0.57

/

m, = \/z&jz +(n—1)0,5+0.,5

/

—\/i(;—f]2+0,5n (3-3)

Vi du: Cauco 12 nhip (n=12), chiéu dai trung binh ctia nhip 1a 100m, thudc loai c6 két cau phuec tap

2
m, = \/IZ(MJ +(0,5%12) = 4,2 cm

10000
Do chinh x4c xac dinh chiéu dai cau cling 1a d6 chinh xé4c xac dinh cho cau vugt song
Sai s0 tuong doi s€ 1a:

m, o 42cm _ 1 (3-4)
L 120000 28571

> Po bing may do dai dién quang

§3-4 LUOITQA PO CO SO THI CONG CAU
A. Do chinh xac

-20 -



- Sai s0 trung phuong vi tri diém tam try cau duogc xac dinh tir cac diém trac dia co s&

M < +20mm (3-5)
- Tix do, sai sb trung phuong vi tri diém ludi toa do co s&
_l_
M:%: £20mm _ 410 mm (3-6)

- Suy ra sai s0 trung phuong thanh phan my=my = % =+ 7 mm (3-7)

B. Hinh thire lwéi

1. Po khoang cach giira hai diém danh diu tim cau.

Khi xay dung ciu c& trung binh va nho dé 1am co s6 thi cong can do chinh xac khoang cach giira hai
diém danh d4u tim cau ¢ hai bén bd séng voi do chinh xac duoc tinh theo:

A
2 1 (3-8)
T V2L
I SONG m, — SSTP xac dinh tam tru ciu
L &= L — Chiéu dai cho cau vugt song
A% L 20 - (3-9)
B T 42200000 14000
> Po bang may do dai dién quang
2. Lu6i tam gidc thi cong cau:
a. Cac dang luéi:
e Ludi do goc:
- Luéi tt giac tric dja kép (H.1)
- Ludi tir giac tric dia + 2 ludi tam giac (H.2)
- Ludi trung tam kép (H.3)
e Ludi tir giac tric dia do canh kép (H.4)
e Ludi tir gide chéo do goc canh (H.5)
D F 3] F D ai F
c E c E




e Viéc chon dang ludi tam giac thi cong cau xudt phét tir yéu cau bo tri tim cac tru cau tir cac diém
ctia n6 bang phuong phéap giao hoi goc thuan dam bao do chinh xac m, = 20mm

e Du ¢ dang nao cac goc trong tam gidc nén > 27°

e Tisd gitra canh trén bo (vi du AE) véi canh qua song AB dugc goi 1a do det 7 va t6t nhat 1a béng
0,5:

AE
== 205 (3-10)
AB

b. D6 chinh xac do goc, canh trong lwéi tam giac do géc
* my =1"+2" (DY chinh xéc cao, canh ngan, ¢6 canh do doc song)
m__ 1 1
b 200000 ~ 300000 ‘
Trudc day do bang day Inva, bay gio do bang do dai di¢n quang

*

C. Mt s6 diic diém can luu y:
1. Po yéu cau do chinh xac do goc cao (1"+2"), canh lai ngdn nen phai luu ¥ dén sai sé dinh tAm may
va dinh tAm ban ngdm ™ lam mdc dinh tim truc tiép bang bé tong hodc ng thép.

2. Ludi duoc st dung dé bd tri cong trinh tinh

- T theo hé toa do gia dinh léy tim cau lam truc X
P e e NPT A e A1 e A
Q O va diém A dau tim cau lam goc toa do.
3. Han ché anh hudéng cua chiét quang ngang
bang cach:

- Nang tia ngdm 1én khoi miat dat > 2m
- Thay dd6i thoi gian do goc: Ban ngay, ban dém,
luc troi ram mat, gio nhe.

1.2m

| i

4. Ludi tam giac thi cong cau dugc binh sai chét ché va tinh toan theo ludi doc 1ap lay tim cau lam tryc
X va diém A cua tim cau lam gdc toa do.

D B F
T Luu y:
T e Ngay nay st dung kyj thudgt GPS (h¢ thong
dinh vi toan cdu) dé lap lwdi co sé thi cong ciu
e W e kha thudn lgi, don gidan va chinh xdc.
s N
c A E

§3-5 BO TRi TAM MO CAU VA TAM TRU CAU

A. Phuong phap giao héi géc thuin
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1. Lap ban vé thi cong

Y
}
/ 438458 m ik
30.407 50.00 , !/ 100.00 150.00 100.00 /| 38.453 1.135
II 1
i
i 1000.0 |
"1000.0
/ \\ 11500 1300.0 T“
| _10s0.0 1000.0 e \ 0|
| 1000.0 o 1300.0
A T4 (-2 % 9 B X
e S ST ]
PK20 PK21 ) 2 ’Em-gr\ujxp_mm . PK25
Al il Al LT Alfr >~ fia A
% g [ gl .. = “ré § \, 1400.458
= oA ,-g =3 =l = 1000.0
7 \ LT g + “+ S
|- < .
| =l v v &
- l\a:‘ '1 Ts.p I B-l‘ =)
& ; il
O, .v,) L i ®x, ¥,

Ban vé thé hién:

- biém khoi dau A,B ¢6 do noi voi cac coc 10 trinh.
- Cac coc 10 trinh
- Ly trinh cua cdc mo cau, tru cau

- Toa d6 cac diém A, B, 0,0,..

.04 va khoang cach giira chiing

- Cac diém tam gidc thi cong cau
- Tr diém tam giac nao bo tri try cau nao vadi tri sO cac gdc giao hoi it nhat tir 3 diém trong d6 co6 2
diém tam gidc va 1 diém A hoac B.

2. Tién hanh b tri
a. Truwong hop song can, hep

BO tri:

= B6 tri so bd O, dé dép thanh déo nho.

= B tri chinh xac tdm tru cau 0, bang phuong phap
giao hoi goc thudn, xac dinh dé danh dau diém bang
bang ngam co6 doi tdm quang hoc.

= Giao hoi béng hai vi tri 6ng kinh, doi Xuéng dat

duoc 2 diém, xac dinh diém gitra O,.

Kiém tra bang may kinh vi xem O, da bd tri ¢6 nam trén huéng AB ?
Néu do léch < 1,5 —2,0cm A doi 1én Xuéng AB
Néu d6 léch >1,5—2,0cm A Chinh x4c hoa bang phuong phap tam giac
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e Danh diu hudng giao hoi:

e Udc tinh do6 chinh x4c gbc giao hoi

Pé tién khoi phuc tam O, khi can thiét, ta danh déu cac hudng giao hoi bang cach:
bong thém diem (PD6) bén kia bo hodc cung bo voi diém diing may (6)

Str dung cong thirc:

2 mﬂz(ﬁ +£i) m52—6

+

gh —

Trong do:

p’siny

b2

(2 +0%—1,0,cosy) (3-11)

¢,¢, : Chiéu dai canh giao hoi

m, : Sai s6 trung phuong b tri goc giao hoi

y  : Gobc giao hoi

mg_ : Sai sb trung phuong vi tri tuong hd gitta 2 diém goc 5 va 6:

Bang sai s6 trung phuong vi tri mot diém 5 hoic 6.

Néu: y =90°, 0, =0, =0 vab> =20, (7 +(% -0, cosy=1", cosy=1

thi cong thtrc (A) s€ c6 dang:

yo,

2

m
2 Mg s
Mgh__2b+

1

m, (3-12)

Tir (3-12) ta dugc cong thire tinh sai sb trung phuong bb tri goc giao hoi:

Mms_, (3-13)

Vi du:
b=1200m, ms.c = 10mm, Mg, =20mm "™ m,=3"2

™ A > » A r oA A . A ’ ’ 2. A ’ ’ . A 7.
Dé dam bdo bo tri tam tru cau voi do chinh xdac 20mm ta phai bo tri goc giao hoi voi

— "
m, =43

b. Truong hop song rong va sdu:

z> if
~
B, “\_\“\_\ : KHUON PHAD
| T
¥ " e Y :
A limwcu el ge
1 I
:- /// |
b B
LY
>
& .
= ;

_24 -

Pau tién khudn phao dugc kéo dén vi tri thi cong.
Hai may kinh vi dat tai hai diém toa do co sd 5,6.
Biang hai vi tri ong kinh md cac géc giao hoi
B...3,, diéu khién cho tdm O cua khuén phao
vao ding vi tri tam try thiét ké (st dung bo dam).
May kinh vi tht 3 dit tai A ngdm chuan vé B diéu
khién dua truc ngang CD cua khuén phao tring
hudng tim cau AB.

Trong thoi gian thi cong cdu céng viéc trén cdn
thwong xuyén ldp lai dé hwéng dan va kiém tra
qua trinh thi cong.



B. Phwong phap bé tri truc tiép

1. Biing thudrc thép chinh xac

Khi b tri ciu trén can sir dung thudc thép chinh xac (kiém nghiém thuée, do nhiét do, cing

thudc bang luc ké, do trén san cong tic nam ngang...) bd tri cac khoang cach thiét ké giita cac tam try
cau tur diém khoi dau A theo tim cau.
3. Bang may do dai dién quang.

{i.n
fa-0,
a0
¢ oa O 2 0 6 { B
A 1 (] 2
N v Lt‘ l
+ ’!0
’B~‘g
lg.a

Dau tién trén huéng AB bd tri so bd tAm cac tru cau dé ddp dao nho hoic déng coc bé tong.
Sau d6 bd tri chinh xac khoang cach nam ngang 1an luot tir A dén cac diém 0,0, va B.

Dé kiém tra dem may sang B 1an luot do cac khoang cach nim ngang dén cac diém 0,0, A.
Theo hiéu sb cac khoang cach do dugc tinh do dai cac nhip cau, so sanh v4i do dai thiét ké,
néu khong vuot qua tri so cho phép thi c¢b dinh tim md, tru cau chinh thirc dé chuyén sang b
tri chi tiét mo tru cAu.
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Phan IV

NHUNG VAN BE CO BAN TRONG CONG TAC
GIAM SAT TRAC PIA
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§ 4-1 GOC PHUONG VI & PP PINH HUONG PUONG THANG

Mot duong thang mudn duoc xac dinh 1én ban d6 can phai biét chiéu dai va huéng cua né. Trong
trac dia, dé dinh huéng mot dudong thing, nguoi ta di quy udc chon mot hudng lam chuan: d6 1a
huéng Nam - Bic ctua duong kinh tuyén qua dat. Dya vao hudng chudn nay dé xac dinh hudng cua
mot duong thang.

1. Géc phwong vi ciia mgt dwong thang: 13 goc ké tir huéng Bic ciia duong kinh tuyén tinh thuan
chi¢u kim dong ho t61 duong thang do.

HINH 2 - § HINH 2 - 6

Trén hinh 2 — 5, goc phuong vi ciia duong MN 14 onn. Goc phuong vi bién thién tir 0° toi 360°.
2. Goc thu hep kinh tuyén y: Xét 2 diém A4 va B trén mat dat co cung vi do ¢ vi cac dudng kinh
tuyén gap nhau ¢ 2 cuc cua qua dat nén cac kinh tuyén qua 4 va B
khong song song v6i nhau ma hop v6i nhau mot goc y (hinh 2 — 6).
Goéc v d voc goi 1a géc thu hep kinh tuyén.

Vi AB= d 1a mot cung rat nho so véi kich thudc ctia qua dat nén co thé coi 4B 1a mot cung cuia vong
tron tim 7 ban kinh A7, vi thé:
v AT

Xét tam gidc vudng goc ATO vudng tai 4, ta co:
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AT=A0 .tg(90% ¢)=R. cotg(p=i
gy

d
g0

Va =£
dy Y=

Tai ving Ha Noi (¢ = 21%), véi d =1 km thi

v = L g 21°.2062657= 127/km
6371

Két qua tinh toan trén ddy cho thay rang khi do dac trong mot khu vuc nho, khoang cach giira cac
diém khong 16n 1am, c6 thé coi duong kinh tuyén tai moi diém trén mat dat déu song song vdi nhau.

3. Goc phwong vi thuc va goc phwong vi tir :

Goc phuong vi lay kinh tuyen cua qua dat 1a can ct goi 13 géc phwong vi thiwe. Mubn co goc
phuong vi thuc ctia mot dudng thang phai tién hanh do dac thién van.

Qua nghién cuu v& tinh chit cia mot kim nam cham mong, nhe dao dong tu do trén mot truc théng
dung, nguoi ta thiy rang khi kim dang im, truc kim nam theo mét hudng cb dinh; phuong cia truc
kim goi 1a phuong cua duong kinh tuyen tir (hinh 2 — 7). Vay Géc phwong vi tir ciia mgt duong thing 13
goc ké tir hudng Béc ctia dudng kinh tuyén tir, tinh thuan chiéu kim dong hd t6i dudng thing do.

Kinh tuyén tir va kinh tuyén thuc khéng trung nhau matao véi nhau thanh mét goc & , goc 1éch &
goi 1a do tur thién. Néu kim nam cham léch sang phia dong cua kinh tuyén thuc, & c6 tén goi la “gde #ir

A9

thién déng”; néu 1éch sang phia tiy, & co tén goi “gdc tir thién tay’”.

Do tir thién & bién dong theo vi tri dja 1y ctia diém mat dét, theo tinh hinh hoat dong cua nui lira,
dong dat, tinh hinh xuat hién cac vét den trén mat troi. Gid tri va dau cua o thuong duoc ghi chu vao
dudi moi tam ban do: do 1a gia tri trung binh ctia 6 trong vung nam trong gidi han to ban do.

Bat the .
V. Baw | Bac |

ol
Kim nam chim oy V)

Yy —

qua

HIiNH 2 — 7 HIiNH 2 — 8



§ 4-2 KHAI NIEM VE SAI SO
Cac dang do va sai s6 do

Mubn biét gia tri mot dai lugng nao do nhu chiéu dai mot doan théng hay d¢ 16n cua mét goc, phai
tién hanh do, d6 chinh la qua trinh so sanh dai lugng.

Trong thuc té c6 khi khong thé hay khong tién so sanh truc tiép dai luong can do véi don vi cung
loai. Khi d6 nguoi ta do truc ti€ép nhitng dai lugng lién quan roi tinh ra dai luong can tim. Chinh vi thé
ma trong trac dia nguoi ta chia lam hai dang do.

1. Po truc tiép: 1a phép do cho ngay gia tri bang sb cua dai luong cin do. Po chiéu dai mot doan
thang bang thudc thép, do gbc bang may kinh vi, do goc phuong vi tur bang dia bang, do chénh cao
bang may thuy binh, ma ta c6 dip n6i dén nhitng chwong sau déu 1a nhitng phép do truc tiép.

Két qua mdi 1an do mot dai luong chi la gia tri gin ding cta n6. Do 1éch cua gia tri do dwoc va gia
tri ding cua chinh dai lugng do6 goi 1a sai s6 do. Néu goi X 1a gia tri thuc (gia tri dang) va / 1a gia tri do
thi A=/-X s€lasaiso thyuc cua két qua do / cua dai luong do.

2. Do gian ttep 1a truong hop do tryc tiép nhiing dai luong khac rdi théng qua tinh toan ma tim gia
tri gian t1ep can tim. Ta thiy rd rang dai luong do gian tiép 1a ham cua nhing dai lugng do truc tiép.
Vi du muén biét chu vi mot vong tron ta do tryc tiép duong kinh rdi tinh theo cong thirc L = IID. RS
rang L 1a ham cua D.

Néu duodng kinh d c6 sai sb 13 AD thi chu vi vong tron L s& c6 sai s6 1a AL, cu thé 1a
L+ AL= 7 (D+ AD)
Do do AL= 7 AD
Nhu vay sai s6 thuc cta dai lugng do gian tiép ciing 12 ham cua sai s6 thuc ctia cac dic trung do truc
tiép co lién quan.

§ 4-3 NHUNG NGUYEN NHAN SINH RA SAI SO VA CACH PHAN LOAI
SAI SO

1. Nguyén nhan sinh ra sai sé
Nhu ching ta da biét hau hét cac phép do trong trac dja déu tién hanh trong nhiing diéu kién phirc
tap nén c6 nhiéu nguyén nhan sinh ra sai s trong cac két qua do. Cac nguyén nhén chinh 1a:

a. Do dung cu, may moc do. Nguyén nhan nay chu yéu 1a do ban than dung cu do kem chinh xdc.
Vi du nhu mét thude thép c6 chiu dai danh nghia la 20m nhung khi so sanh voi thude mau, thudce chi
dai 1a 19,99m. Nhu vay néu khong kiém nghiém thudce thi cr moi 1an do déu pham phai sai so 1a

+lem.

b. Do ngudi do. Nguyén nhan nay chi yéu 1a do gidc quan ctia nguoi do gay nén.
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c. Do mdi truong. Nguyén nhan nay cha yéu 1a do thoi tiét va dia hinh ving do 1am anh huong dén
do chinh xac cta két qua do.

2. Phén logi sai so
Co thé phan loai sai sO theo nguyén nhan va tinh chat cta sai s6. Trong thuc t& khong thé tach
duoc sai s6 do tung nguyén nhan sinh ra sai s6. Vi thé chi nén phan loai theo tinh chat ctia sai so.

Theo tinh chat cua sai s6 do, ta c6 thé chia sai s0 ra lam 3 loai:

a. Sai s6 thé — Sai sb nay chi yéu 1a do sy nham 1an hay do thiéu than trong liic do hay luc tinh két
qué do sinh ra. Sai s6 tho thudng c6 gia tri rat 16n va rat d& phat hién néu tién hanh do hay tinh kiém
tra.

b. Sai s6 h¢ thong — Sai s nay sinh ra do nhiing nguyén nhan xac dinh vé tri s ciing nhu vé déu
Sai s6 hé théng thudong do may méc, dung cu do gay ra. Vi du khi dung thudc thép co chiéu dai ngan
hon so vo1 thude ti€u chudn lem dé do mot doan thang thi cir mdi 1an dt thudc s& pham phai sai s6 1a
-lem. nhu vay néu phai dat thude 5 1an méi hét chiéu dai doan do thi két qua nhan duoc cua phép do
nay c6 sai s6 1a

5x (-lem)=-5cm

Sai s6 hé thong ciing c¢6 thé do nhiét d6 thay ddi gdy nén truong hop kiém nghiém thudc ¢ nhiét do
20°C nhung khi do thuc t& nhiét do lai 1a 25°C. O nhiét 6 25°C ban than thudc da dai thém mot luong
la

Al = al (25°C-20°C)
trong d6 a 1 hé sb nd dai ciia thudc va /14 chiéu dai cua thudc.

Nhin chung, ta thiy da s sai s6 hé théng déu c6 thé biét duoc néu trudc khi do déu kiém nghiém
lai dung cy, may moc do.

c. Sai s6 ngau nhién — Sai s6 nay sinh ra do nhimg nguyén nhén khac nhau tac dong dén két qua do
theo nhimng chiéu huéng va do 16n khac nhau. Vi thé sai sé ngau nhién xuét hién khong c6 qui luat
nhat dinh. Vi du khi do chiéu dai bang thude thép thi ngoai nguyén nhan do thudc sai hay kém chinh
xac, nhiét do luc do khac lac kiém nghiém con co6 thé c6 nguyén nhan khac nira 1a luc kéo thude
khong déu hay khong dung voi luc can va du de lam cang thude, thude dugce kéo trén dat bang phing
hay gb ghe gi6 théi manh hay yéu, ngudi doc s6 do & 2 dau thude co kip thoi va chinh xac hay khong
v.v... Tat ca nhimg nguyén nhén do tac dong dong thoi trong khoanh khic 1én sb doc ¢ 2 dau thude
theo nhung chiéu huéng va do 16n khac nhau. Chinh vi thé ma ta khong thé biét dugc sai s ngau
nhién s& xudt hién nhu thé ndo, nén khong thé c6 bién phap loai trir sai s6 ngiu nhién. Nhu vy sai s6
ngau nhién 1a sai sd khong the tranh dugc trong két qua do. No dong vai tro quyét dinh d6 chinh xac
cta két qua do. Sai SO tuy xuat hién trong cac két qua khong c6 qui luat nhung khi nghién ctru nhiéu
day két qua do co sb 1an do khé 16n thi thuong c6 sai sd ngau nhién tuan theo luat théng ké va co
nhing tinh chat dic biét la:

1. V& trj sb tuyét di, sai s6 ngdu nhién khong vuot qua mot gidi han nhat dinh. Gidi han nay
phu thudc vao di€u kién do va phuong phap do.

2. Nhing sai s6 ngdu nhién c6 trj tuyét d6i nho thudng xuat hién nhiéu hon nhimng sai sé ngu
nhién co tri tuyét doi 16n.

-30 -



3. Nhirng sai s6 ngau nhién c6 dau duong va nhiing sai s0 ngau nhién c6 dau am thuong xuat
hién véi so lan va d6 1én nhu nhau khi so lan do kha 16n.

4. Sb trung binh cong cua sai s6 ngdu nhién s& tién dén “0” khi s lan do tang 1én vo han.
Tinh chit thir tu 14 két qua ctia 3 tinh chat dau va c6 thé viét dudi dang biéu thirc
lim U =
n — o©

Trong sai s6 thuong dung dau tong tri s6 14 [ ] thay ddu =

§ 4-4 TIEU CHUAN DPANH GIA PQ CHINH XAC CAC PAI LUQNG PO
TRUC TIEP

Trong tric dia, mot dai luong thuong duoc do nhiéu 1an. Mdi 1an do cho mét két qua va nhu:ng két
qua do thuong khac nhau chut it. Mudn biét mirc d6 chinh xac cta phép do va do tin ciy cua gia tri
cudi cung lua chon cho dai lugng do d6, ta c6 thé dua vao cac tiéu chuan danh gia d6 chinh xac sau
day:

1. Sai s6 trung binh 14 tri trung binh cta tri tuyét dbi cc sai s6 thuc trong day két qua do, nghia 1a
_ A +]A,|+..+[A,

n

]

n
2. Sai sé trung phuong ta c6 binh phuong sai s6 trung phuong 14 trj trung binh cta binh phuong
cac sai sO thuc trong day do, nghia la
, A +A+LA
m- =

n

hay l1a

hay 1a

]

J ’
m =
n
Sai s6 trung phuong ciing nhu sai s6 trung binh déu 1a sai s6 dai dién cho mdi lan do. Thuc thé,
trong mot day do thi két qua do tha nhét co sai s6 12 A, két qua thir hai — A,, v.v... nhung nhin chung
thi mdi két qua do déu co sai s6 1a m hay 6. Vi thé khi so sanh két qua do cua dai luong nay véi két
quéa do ctia mot dai lugng khac hay so sanh két qua ciia nhom nay vai két qua do ciing dai luong d6
nhung ctia nhom khéc, chung ta khong thé so sanh két qua cta timg 1an do cu thé véi nhau ma chi cé
thé so sanh céc dai dién cta chung vé1i nhau ma thoi.

Do d6
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Sai s6 trung binh va sai 50 trung phuong déu la tiéu chuan danh gia do chinh xac cua mot day do
nhung sai s6 trung phuong lam noi bat nhing sai s6 ¢o tri s6 16n, nghia 1a 1am ndi bat duoc tinh tan
man cua két qua do hon, nén dugc dung nhiéu hon.

---000---

Thay Loi Két :

Nhitng sai sot trong cong tac tric dia thwong din dén nhirng hau qua nghiém trong, nhirng
sai 1¢ch vé toa d9 din dén viéc dinh vi sai hé méng, sai tim, nhirng sai 1éch vé cao do din dén viéc
1éch lac khéong gian kién tric, anh huwéng dén cong tic dao dip nén hoic thi cong lao lip ciu
kién...Do d6 giam sat cong tac tric dia néi riéng ciing nhw cong tic giam sat thi cong noi chung
trong xay dung cong trinh 12 mgt cong tac kho khan va phirc tap doi héi ngu’o’l tw van giam sat
phai nam virng kién thirc, ¢6 kinh nghlem thue té, c6 dirc tinh Kién tri va cin trong, co tinh thin
trach nhiém cao trong cong viéc, dé cong trinh ludn thi cong ding quy trinh quy pham, hoan
thanh véi chit lwong cao, dap ing tot cong ning sir dung va dat tudi tho ldu bén !
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