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Phan 11
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 POAN CHUAN BI GIAI POAN THUC HIEN
PAUTU PAUTU
Hai budc tdy the? quy Tﬁ) 1 (Hai buéc tuy theo quy mo)
BAO CAO BUGC C)
A , N - ; b * _ 2
NGHIEN CUU TIEN KHA THI < 2) THIET KE KY THUAT
@ @
_BAO CAO | BUGC THIET KE
NGHIEN CUU KHA THI < BAN VE THI CONG <
(M@t bugc tuy theo quy mo) (Mét buéc tuy theo quy mo)
_BAOCAO > THIET KE
> NGHIEM CUU KHA THI KY THUAT THI CONG

(Theo tiéu chuan khao sat dudng 6t6 22TCN 262-2000
22TCN263-2000)

1. Khao sat dé 1ap bao céo nghién cieu tién kha thi :

Thu thap nhitng tai liéu can thiét dé_so bd danh gia vé su can thiét phai dau tu cong trinh, cac
thuan loi kho khin, so bd xac dinh vj tri quy mé cdng trinh, udc doan tong mic dau tw, chon hinh
thire dau tu, so bo danh gia hiéu qua dau tu vé mat kinh té, xa hoi caa du an.

2. Khao sat dé 1ap béo céo nghién cteu kha thi :

Thu thap tai liéu xac dinh su can thiét phai dau tu cong trinh, hra chon hinh thirc du tu, xac dinh
vi tri cu thé, quy md cong trinh, lya chon phwong én t6i wu, dé& xuat giai phap hop Iy, tinh tong nirc
dau tu, danh gia hiéu qua dau tu vé mat kinh té va x& hoi caa dy an.
3. Khao sat dé 1ap thiét ké ky thuat :

Thu thap tai liéu can thiét cho phuong an cong trinh da duoc cap ¢ tham quyén phé duyét dé lap
ho so thiét ké ky thuat va du todn cong trinh, 1ap hd so dau thau phuc vu cho cong tac moi thau hodc
chi dinh thau.

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

Pugc thuc hién dé phuc vu cho thi cdng cau, dudng ciia dudng 6t6 theo cac phuong an di dugc
duyét (Khi thiét ké k§ thuat va dau thau xay dung)
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Nhén xét: Trong giai doan nao ciing phai tién hanh do dac ¢ thue dija.

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

A. Giai doan bao cao nghién ciu tién kha thi:

1. Lap binh d6 dia hinh 1:5000, mit cit doc cac phwong an tuyén ti 1§ 1:5000 — 1:10000 ,
mit cit ngang cho tirng doan ti 1é ding va ngang 1:5000. (Néu trong khu vurc tuyén khao séat ¢ ban
d6 ti 1é 1:5000 — 1:10000 thi sir dung n6 dé thiét ké, khdng can tién hanh do méi.)
2. Dung cu, d¢ chinh xac do va trinh tu do:
e Do d6 ddc tuyén bang dung cu do dbc don gian c6 do chinh xac thap.
e Do goc bang dia ban hoic Pangtomét.
e Do dai bang thuéc day vai 1 lan do.
e Do cao bang may do doc don gian (2 lan thuan nghich).
e Do mit cit ngang bang thudc chir A hodc may do dbc don gian.
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Nhan xét: Dung cu don gian, d9 chinh xac thap
Cac coc tuyen la coc tam bang tre, cir tram... khong can bao vé

B. Giai doan bao cao nghién cwru kha thi:

1. Lap binh a6 khu vuc du dinh dit tuyén (cta phuong 4n da chon vach trén ban do) ti Ié
1:2000 (vung nui), 1:5000 (vang dbi), 1:10000 (ving dong bang)
2. Cong viéc bao gom dinh dinh, do goc, rai coc chi tiét, do dai, do cao, do mit cat ngang.
a./ Pi véi duong c6 cap ki thuat 20-40-60 (cap quan Iy 1V,V theo bang phén loai cép dudng
trong TCVN 4054-98)
e Do goc tai cac dinh chuyén véi do chinh xé&c + 30" bang may kinh vi Theo 020 (hoic may cé
dd chinh xac tuong duong)
e Do cao tong quat (cac diém tiéu chuan k¥ thuat, cac coc dinh chuyén, hé khoan dia chat) 2

lan do di, do vé c6 sai s6 khép d6 cao nho hon sai s6 cho phép

i =+30 L, (mm) (2-1)
e Do cao cap thuy chuan ky thuat cac coc chi tiét (coc 16 trinh, coc phu, cac coc tric ngang),

mot lan do va khép vao mdc véi sai s6 khép do cao < sai s6 cho phép

= +50 \/H (mm) (2-2)

e Cac moc thuy chuan ky thuat cach nhau 2-4Km

e Néu tuyen dudng dai hon 50Km phai xay dung lugi khong Che toa do hang IV doc theo
tuyén c6 cac moc cach nhau 2-6Km (Dé do ndi va dua tuyén dudng méi 1én ban d6 giao
thong va dia hinh)

b./ Di voi dudng c6 cap ki thuat 60-80 hoic dudng cao téc
Dé dam bao binh d6 cao do doc tuyén tinh theo hé théng toa do va cao do quédc gia ta phai
xay hé thdng ludi khdng ché toa do va cao do trén toan tuyén:
e Ludi khdng ché toa d6 hang IV bang cong nghé GPS.
e Ludi dudng chuyén cép 1l bang may toan dac dién tir:

* Sai s6 do goc Me =+ 10" (2-3)
* Sai s6 do dai m;_ =1:5000 (2-4)
* Sai s6 khép tuong dbi duong chuyén Sl (2-5)
S ] 5000
* Sai sd khép goc  fo 520" n(n-sb goc trong tuyén) (2-6)
* Sai 56 vi tri diém 3 £50 mm (2-7)
e Ludi khdng ché do cao hang 1V véi sai s6 khép d6 cao
fn & +20 L (mm) (2-8)



e Ludi do cao cap ki thuat c6 sai sb khép do cao théa mén yéu cau
f18+30 fLun (6 viing dong bang) (2-9)

fnd£50 4 Lkm (6 vung nui) (2-10)
Nhin xét: P9 chinh xac cia cong tac tric dia trong giai doan nay cao nhat
C._Giai doan thiét ké k¥ thuat thi cong:

1. Thu thap céc sb liéu can thiét dé 1ap thiét ké ky thuat va du toan (trén co sé bao cao
nghién ciru kha thi da dwoc duyét) gom:
- Binh d6 cao d¢ tuyén 1:1000 — 1:2000
- Binh d6 cao d ti I¢ 1:500 — 1:1000 céc cong trinh trén tuyén, nhitng doan khoé khan phirc
tap, chd giao véi duong 6 t6, dudng st hién hiru v.v...

, . #1:1000 «1:2000
- Mat cat doc tuyen o hoac &
v 1:100 vy 1:200

- Mat cat ngang ti l¢ 1:200

2. Cong viéc cu thé:

e Cb dinh coc dinh da dinh vi & buéc nghién ciru kha thi, dong coc dau coc dinh (nam ngoai
pham vi thi cong)

o Néu tuyén c6 Iap ludi khdng ché toa do va do cao thi lap duong chuyén kinh vi ¢6 sai sb
khép twong doi 1:2000 di qua cac dinh chuyén, lay 2 canh duong chuyen ¢ 2 dau lam canh
goc. Chicu dai duong chuyen nay < 3Km khi do ve& ban do doc tuyen ti I¢ 1:2000 va < 4Km
khi do v€ ban d6 doc tuyén ti I1é€ 1:5000.

- Saisokhépgécchophép o, = +45" W(n-sd gocdo)  (2-11)

- Sai s6 trung phuong do goc  me = + 30" (2-12)

e B4 tri cac diém chinh cia dudng cong tron va dudng cong chuyén tiép.
 Néu thuc hién “thiét ké k§ thuat thi cong” phai bd tri tiép céc coc chi tiét cua dudng cong.
e Cim thém cac coc chi tiét (dé rd thém dia hinh va tinh khdi lwgng nén duong) véi khoang
cach gitra cac coc:
* 40m & dong bang va doi
*20m & vung nui

Khi lap thiét ké ky thuat

* 40m & dong bang va doi

> - Khi lap thiét ké k§ thuat thi cong
*20m ¢ vung nui

OO

e Po cao ténq guat i - +30 W(mm) (2-13)
va do cao chi tiét k¥ thuat b= 450 flkw  (mm)

e Chém day mdc do cao k¥ thuat & budc bao cao nghién ciu kha thi (2-4Km) dam bao 1-2Km
c6 1 mdc.

e Do dai bang thudc thép hodic méay toan dac dién ti b tri cic coc 16 trinh, coc km 2 Ian di vé
vai sai so gitra 2 lan do < 1:1000




e Do dai bb tri cac coc chi tiét 1 1an do di, khép vao coc 16 trinh hoic coc Km voi

[hs_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. Khoi phuc tuyén dwong trén thye dia
- Pam bao vi tri tuyén khdi phuc dung do an da duoc duyét trong budc thiét ké ky thuat.

2. Cong viéc cu thé:
- Khdi phuc va ¢ dinh cac coc dinh da dong ¢ budc thiét ké ki thuat, dong coc dau.

- Bo gdc tai cac coc dinh voi Me = + 30"

- B4 tri cac diém chinh va cac diém chi tiét duong cong tron va duong cong chuyen tiép.

- Khdi phuc cac coc 1 trinh va cac coc chi tiét trén duong thang 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 16 trinh, coc chi tiét) khép vao cac mbc thuy chuan da dat trong budc
khao sat ky thuat. Cap ky thuatfn = £50 [y (mm)

- Po mit cit ngang tai cac coc bd sung, chd dia hinh phuc tap (swon doc, dam lay, khu dan
cu).

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

A. B tri cac dinh chuyén va khao sat hwéng tuyén

- Bang phuong phap toa do cuc, sir dung may toan dac dién ti, dwa vao cac diém tric dia (2 diém
tric 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
xac dinh trén ban do)

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

muong x6i, chd giao véi duang 16n, chd dia hinh phirc tap.

Néu thdy hwéng tuyén khong tot, khoi heong dao dep |om thi X dinh tiéu thay doi hieéng va xac
dinh lai dinh chuyén va thay coc gé bang mac bé téng,



B. Do géc giira cac dinh

*  Po goc bén phai ®:, ®:,K ®n bing may kinh vi k¥ thuat d6 chinh xac me = + 30"

BACTU

DN,

e Tinh céc goc ngoat theo céng thuc:
Khi duong ngoac sang phai (5=180001 ®5 (2-16)
Khi duong ngoac sang trai 6= 050180 ° (2-17)
e Do gbc phuong vi tir thuan, nghich cua tat ca cac canh bang la ban.
e B§ tri cac diém thang hang nam trén duong ndi cac dinh chuyén cach nhau 500-800m bang cach
b tri cac goc 1800 theo 2 vi tri 6ng kinh.
C. Do dai
Po dai giira cac dinh chuyén va cac diém thang hang
Cha yéu do bang may do dai dién quang
Tién hanh song song vai cong tac do goc
Hiéu chinh d6 déc khi goc nghiéng >2..
Do chinh xac yéu cau do canh 1:1000-1:2000 tuy theo diéu kién dia hinh
Dua vao két qua do dai, do goc, do goc ndi vai cac diém toa do co so tién hanh binh sai tinh toa do
cac dinh chuyén.
. Po dai bé tri cac coc 16 trinh va cac diém trén mat cat ngang

e o 0 0 o —

N

e Chu yéu dung thudc thép, c6 thé do bang may do dai dién quang dé bé tri cac coc 16 trinh cach
nhau 100m

e Bing thudc thép do khoang cach tir coc 16 trinh dén diém phu (diém dic trung dia hinh) va cac
diém trén mat cat ngang.

e Khoang c4ch 100m gitra c&c coc 16 trinh 1a khoang céch ngang nén khi b tri phai do d6 déc mat
dét dé hiéu chinh.

e Khi st dung may do dai dién quang dinh tuyén ngoai thuc dia, thuong khdng b tri cac coc 16 trinh
100m ma do khoang cach giira cac coc phy. Khi d6 1y trinh (s6 hiéu coc) cua céc coc phy dugc xac
dinh biang céach cong don cac khoang cach giira ching.

Sau khi v& cac coc phu 18n mat cit, ta xac dinh c&c coc 16 trinh bing cach bé tri trén mat cét cac
khoang cach 100m, con cao do den ciia cac coc nay duoc xac dinh bang cach noi suy do thi

Khi thi cdng tuyén duong ta s& bd tri cac coc 16 trinh ra thyc dia trong qué trinh khoi phuc tuyén
duong.




D. Bo tri cac diém chinh ciia dwong cong chuyén coc 16 trinh va coc phu sang
dwdng cong.
I. B6 tri cac diém chinh ciia dwong cong
Puong cong cé thé 1a dudng cong tron hoic dudng cong tong hop (dudng cong chuyén tiép +
duong cong tron). Dé don gian ta chi dé cap téi dudng cong tron
1.Ky higu sé higu cec (ly trinh) cria W,
- binh ngoét Coen g
-Diémdau  Crn -
- Diém giira Co :
- biém cubi Crc

2.Tinh Iy trinh cdc diém chinh ”
Neéu biét ly trinh Cenia dinh ngoac ta tinh ly trinh cua cac diém khac nhu sau:

Cra=Con—T (2-18)
Crc = Cra + K hodc Cre = Con + (T — D) (2-19)
Ce = Cra + %2K hoac Ce = Crc — 2K (2-20)
Trongd6: T=Rtg — va K= _— (2-21)
2

T - tiép cu , K — chiéu dai duong cong tron,
R — ban kinh duong cong tron , \ - goc chuyén.
3.Céch bé tri
e B4 tri diém dau Ta tir coc 16 trinh phia trudc gan nhat
* B trf cac coc 16 trinh trén huéng méi DN — Te kéo dai bang cach:
Tur dinh ngoac BN bo tri doan D = 2T — K, coi coc mut cuoi cua doan do du D ¢6 1y trinh
1a Con, tiép tuc bd tri diém cudi dudng cong va cac coc 16 trinh theo ly trinh cua né.
e B§ tri diém gitta dudng cong bang cach dat may kinh vi tai DN, ngdm chuan dén Te, mé mot

goc bang = » trén hung méi bing thude thép do doan phan cu ® .
e Kiém tra khoang céch giira 2 dinh chuyén (dinh ngoat) bang cong thic:
S = Conn-1 [ Cone+ Dn (2-22)

I1.Chuyén cac coc 19 trinh va coc phu 1én dwong cong.
e Céc coc 16 trinh va cé&c coc phuy trén tiép cu phai dwoc chuyén 1én duong cong bang phuong
phap toa do vubng gbc sir dung cac cong thic:

X=Rsin]] (2-23)
a
Y = 2Rsin: 2 (2-24)
k
Trong do: - _F\? (2-25)

k : 1a cung tron duoc tinh tir diém dau duong cong Ta dén coc 16 trinh hogc
coc phu can chuyén (theo ly trinh ctaa chang).



i gl Vi du: Chuyén Cas tir tiép cu 18n
AN duong cong c6 R = 600m
k-x +15 _~ £\ \Y
R § = Cus — Carsoars =
kx 922m Lo \\Qr E,_\»\'b‘-"’ k C;478 29?457722.;1 77.29 m
P N s . Hhe2dles _g ag
/\//// v ‘\:’v_-:_"—"— Y. +15 600
B P Ll W)e -=6005in70.38 =77.07m
T8 1-2.600-sin2 ¥ _497m
Cyy+22.7Im 2

K—-x=77.29-77.07=0.22m
* Diém phy Cue:2sm 1a diém dic trung dia hinh trén tiép tuyén nén khong chuyén 1én duong
cong ma phai xac dinh diém dac trung dia hinh (diém phy) trén duong cong.
e D¢ lam viéc nay ngoai viec chuyén 1én duong cong coc Cass2sm ta chuyén thém coc Casrasm
(chon). Sau d6 xac dinh diém phu trén duong chuyén Casss+a= Casr1om NAM gitra A,

E. Do cao tuvén duwong

1. Bo tri, chdn cac méc thity chuan nam cach tim dwong 20-30m
e Méc ¢6 dinh bang bé tdng chdn cach nhau 20-30km va mot s6 chd dic biét (chd giao voi
duong 6 t6, khe 1, gan cau I6n, tai cac diém dan cu).
e Mdc tam thoi dong bang coc gb hoic gén trén dia vét 6n dinh (nén nha, chan cot dién, hd ga,
mé ma...) cach nhau 2-3km.

2. Phwong phap, d¢ chinh xac.
e Do cao hinh hoc k§ thuat , tam ngdm 150-200m, sai s6 khép d6 cao cho phép:
fhgh =450 Ukm (mm)

e Do bang 2 may Nivo (ddi véi tuyén duong dai > 50km)
+ May Nivd 1: (may chinh) Do cac coc 16 trinh, cac coc phu, cac méc tiéu chuan cb dinh,
tam thoi va cac hd khoan dia chat.
+ May Nivd 2: Do cac diém thay chuan cb dinh, tam thai va cac coc trén mat cit ngang.
e Do bang 1 may Nivd mia hai mat (d6i véi tuyén < 50km) do cao cac diém noi trén.

F. Do ndi tuyén duwdng vao caAc méc toa dé va cao dé qudc gia.
1. Muc dich:
e Kiém tra danh gia d6 chinh xéac két qua do trén tuyén.

e Tang cudng d6 chinh xac xac dinh toa d6 va do cao cac diém.
e Lap binh d6 va mat cat trong hé thong toa d6 va d6 cao quoc gia.

2. Po noi véi cac diém khong ché toa o quéc gia.
e Thuong qui dinh:
- Néu diém tric dia 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 khdng c6 hoic cac diém tric dia co sé nam céach xa tuyén duong thi cir cach 32 canh
hay 16-25km (v6i s =500 |800m) phai do 2 diém thién vin ¢ mdi dau.
e Ngay nay c6 thé st dung k§ thuat GPS thay thé cho k§ thuat do thién van.

3. Po néi tuyén véi cac diém khong ché d¢ cao quéc gia. o
Tir qui dinh “Sai s6 khép gigi han caa tuyén do cao khong dugc vurot qué + 20cm ™ néu tién hanh
do cao ky thuat trén tuyén duong ta co:

fh=250 ./Lkm=+200mm (2-26)
2

thi chidu dai ciia tuyén gitta hai diém do néi la L = ”g@(%: 16 km (2-27)
(150 [

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

A. Danh dau tuyén dwong

- Tuyén duong da chon trén thuc dia phai dugc danh déu dé khi can dé tim hozic khdi phuc khi bi
pha hay.

1. Panh diu dinh chuyén va huéng tuyén.

a.Danh diu dinh chuyén két hop véi danh diu

i huéng tuyén:
e | Bang 4 diém tai méi dinh trén hai huéng
s SR e S tuyén kéo dai.
. s b.Panh du dinh chuyén:

Bang 4 dicm tai mdi dinh khong nam trén
tuyén kéo dai (vi khong thé). Goc giira hai

P o huéng: 60-1200
P o e PO o - c.Danh dau dinh chuyén tai vi tri c6 dia hinh phirc
D o p- 2 tap (vach d4, vuc sau)
g Dé danh diu dinh D4 ta chon 3 mbc 1,2,3 trén
% huéng B4D3 kéo dai va 4,5,6 trén hudng
i S e D4D5 kéo dai.
w3 o " //““-x_,._\ : d.Déanh d4u huéng tuyén: Chon 3 méc A’,B’,C’
¢ e Ny tao thanh duong song song véi tuyén B4D5
Ay thoa man diéu kién
o | AB > BC, o
e AB < 2BC, A (2-28)
=i e~ 2 .
AC> . D4ps. %
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Céc coc du ¢b dinh dinh chuyén va huéng tuyén phai cach pham vi thi cong it nhéat 5m, céch
coc dinh va cach nhau 10-20m, dugc xac dinh bang may kinh vi va thudc thép.

2. Panh diu coc chi tiét (coc 100m va coc phu)
CQOC DAU

T e e

4’.—,
A :

PIHAM VI
THI CONG

R SR
S,
“-mab ....\
§>2i.‘
ow REEI L

- Néu thi cong co gidi: Panh dau coc 100m va coc phu bang 2 coc diu co hudng tuyén mot

bén hoac hai bén, cach nhau > 3m va cach pham vi thi céng > 2m
Khéng can danh dau coc chi tiét, chi can dé lai u dt xung quanh coc

- Néu thi cong thu cong  : K
(duong kinh € 0.5m, mai doc < 1:0.5)

B._Céu tao céc loai coc
1. Trong bwéc khao sat 1ap bao cao nghién citu tién kha thi va bao cao nghién ciu kha thi

Dong céc coc bang gé hodc cir tram.
2. Trong bwoc khao sat 1ap thiet ke ky thuat va ban vé thi cong :
Coc dinh, coc dau dinh, coc moc cao do : lam bang bé tdng, mat cat hinh tam giac canh 12cm, dai

40cm (hinh 1)
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e Coc tim tuyén (coc 100m, coc phu) :
- Cho duong méi : coc vudng bé tdng 7cm x 7cm x 70cm
coc tron bé tong ) = 7cm, dai 40cm (hinh 2)
- Cho duong hién hiru : Dinh sit ) = 1,5cm ,dai 10cm dong chim xudng dudng c6 “coc béo”
nhu coc tim duong mai.
e Moc toa d6 va cao d6 hang IV (GPS hang 1V) : Méc bé tong mit 40cm x 40cm, ddy 50cm x 50cm,
cao 45cm. Pat trén bé mbc 60cm x 60cm x 10cm (hang 3)
e Mdc duong chuyén cap 2 (Mbc do cao cap ky thuat): Mbc bé tong, mat 20cm x 20cm, day 30cm x
30cm, cao 40cm, khdgn cd bé méc (hinh 4).

§2-5 KHOI PHUC TUYEN PUONG

A. Ly do
Khoang thoi gian giira khao sét thiét ké tuyén va bat dau xay dung tuyén ngoai thuc dia kha dai nén

mot s6 coc chuyén, cac coc 100m va coc phu 6 thé bi hu hong mat mét v truéc khi thi cong phai

khdi phuc tuyén duong.

B._No6i dung cong tac

1. Khéi phuc cé&c coc 100m, do kiém tra chiéu dai gitra cac dinh chuyén, géc chuyén huéng va cam
chi tiét cac duong cong.

2. Po kiém tra cao do cac mdc co s& do cao va cac diém coc100m, ting day cac mbc thay chuan thi
cong.

3. Panh dau tuyén va chuyén nhirng mdc danh dau ra ngoai khu vuc dao dat.

4. Stra d6i va hoan chinh vi tri t’uyén.

C._Co s6 Khoi phuc tuyen dwong

1. Tuyén d3 chon va danh dau trén thuc dia trong giai doan khao sét chi tiét.

2. Céc tai liéu thiét ké thi cong bao gom binh d6, mit cat tuyén, cac sb liéu vé duong thang va duong
cong, so dd dénh’ dau tuyén.

D._Qua trinh tien hanh

1. Tim va khdi phuc cac dinh chuyén

 Néu dinh chuyén bi mat va cac diém danh dau ciing khong con thi khoi phuc dinh chuyén bang
cach sau day :

i TR *Po khoang cach tir cac dia vat cd dinh (ghi trong so
—_——— e Y N do danh dau moc)
~s/ *Giao hoi goc thuan tir 2 dinh 1&n can (theo tri so goc

s

s thiét ké)

e Néu cac mbc chuyén (va cac mbc danh dau) bi mat dau hang loat lién tiép khong khoi phuc duoc
thi phai dinh tuyén lai theo tri s goc va khoang céch thiét ké.

e Dong thoi véi viec khdi phuc dinh chuyén, xac dinh lai cac goc chuyén va so véi goc thiét ké.

2. Po kiém tra khoang cach cia cac coc 100m va coc phu
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Néu phat hign sai 1am (sai 1 lan thuoc) hoc sai s tich luy lon trong két qua do dai bb tri cac coc
100m va coc phu khi dinh tuyén ngoai troi thi khong dong lai (nhung can ghi cht lai sb hiéu coc,
khodng cach can hi¢u chinh coc) va s& coi coc sai la coc phu dé chuyén d6 cao thi cong trong ban thiét
ké tuwong tng véi do cao thuc dia.

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

4. Panh diu tuyén dwong
Sau khi da khoi phuc cac diém chuyén, cac coc 100m va cac coc phu tién hanh danh dau tuyén
duong.
e Dinh chuyén, chd vuot séng, chd giao voi duong 6 t6 hoic xe hira dong bang cot bé tong dai 40cm,
mit tam giac déu cach 12cm (xem § 2-7)
e Cac coc 100m, coc phy, cac diém chinh va diém chi tiét duong coc dong bang coc bé tdng 7cm X
7cm x 40cm.
Cac coc phai duoc dong ngoai ving dao dap dat dé ton tai trong suét thoi gian thi cong.
5. Po kiém tra dd cao cac coc méc va b tri thém (ting diy) cac mée dd cao thi cong
e Do kiém tra cac do cao cac mdc ¢b dinh (20-30Km), cac mdc tam thoi (2-3Km) tat ca céc coc
100m va coc phu.
e Tang day cac mbc do cao thi cong (cach 4-5 coc 100m — khoang 400-500m 1 diém)
e Cam b cac trac ngang tai vi tri c6 do doc ngang i > 10% (60) dé tinh khdi luong dao dat chinh xéac
hon.
6. Po chinh xac do dac khoi phuc tuyén dwong
Tuong tu nhu dinh tuyén trong giai doan khao sat thiét ké chi tiét.
Tt ca nhitng thay doi cua tuyén khi khéi phuc tuyén trudc khi thi cdng phai chuyén dén don vi
thiét ké xem xét giai quyét.
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Phan 111
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:

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

Do v€ hoan cong.

Do bién dang cong trinh.

A._Cong tac tric dia trong giai doan thiét ké cau

1. Trong giai doan lap bao cao nghién ciru tién kha nghi
- Cung cap ban dd dia hinh khu vuc tuyén duong c6 cau cho thiét ké ti 18 1: 50000 — 1: 25000 (hozic

1: 10000)

2. Trong giai doan béo c4o nghién ciru kha thi va thiét ké ky thuat

- Cung cap ban do6 khu vuc cau TL 1:10000 hozc 1: 5000 cho thiét ké.

- Po dac thay van cung cap cho thiét ké cac tai liéu : d6 déc mat nudc hudng va tbc do dong chay,
ban d6 dia hinh day séng, mat cét thiy vin khu vuc xay dung cau.

3. Trong giai doan thiét ké thi céng

- Po v& cung cap cho thiét ké ban do dia hinh TL 1: 2000 hogc 1: 1000, 1: 500 dia diém xay dung
cau.

- Xac dinh d6 dai cau chinh, bd sung céc tai liéu vé do dac thuy vin, xac dinh vi tri cac hd khoan dia
chat cdng trinh thé hién trén ban do.

B..CoOng tac tric dia trong giai doan thi cong cau

1. Lap luéi co sé toa dd va dd cao thi cong cau

- Pé b tri tam mé va tam tru cau

- Ludi toa do doc lap, ludi do cao méc ndi vao ludi qudc gla

2. Bo tri tam mé va tam tru Cau, do vé& hoan cong cac mé va tru cau

3. Theo ddi céng tac lap rap cau va gian ciu : kiém tra vi tri gbi cau, do théng hang cua cac thanh
dam coc, d6 nghiéng cua cac thanh dam dung, d cong thi cong cua gian cau va do léch cua truc hinh
hoc gian cau so véi truc chinh cua truc cau.

C._.Cong tac tric dia trong giai doan sir dung cau

1. Xac dinh d9 Itn cha cac tru cAu ]
2. Xac dinh d¢ chuyén dich cta cau theo 2 hwéng doc va ngang cau (theo huwéng dong nwoérc).
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§3-2  KHAO SAT VI TRI XAY DUNG CAU VUQT SONG

= ¥ . N —
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A._Céc cong tac khao sat

1. Khao sat dia hinh

e Vach phuong 4n tuyén duong dén bo song két hop véi viéc chon chd vuot song (dong coc danh
dau).

e Xac dinh do dai chd vuot song, do ndi diém danh dau chd cau vuot sdng vao cac coc 16 trinh.

e Xay dung lugi khdng ché toa d6 co sé phuc vu do vé& ban do

e Lap ludi khong ché d6 cao (chuyén d6 cao qua song)

[

2

Do v& binh d6 trén bd va dudi day song
. Khao sat thiy vin cong trinh

e Xac dinh cao d cdc muc nudce song dic trung (thip nhat, muc nude li cao nhit trong lich sir va
trong thoi gian khao sat)

e Do luu tde, luvu huéng caa don chay

e Xac dinh tiét dién uét, tinh lwu lwong

3. Khao sat dia chat con g trinh

e Do v& dia chat dién rong ving vuot sdng

e Thiam do chi tiét dia chat chd vuot sdng, 1ap mat cat dia hinh (trén bo, dudi séng)

e Tham do chd khai thac vat liéu xay dung (dat, da, cat)

B._Chon vi tri chd vuot séng

1. Poan sdng thang, dong chay chinh va bai bdi song song nhau, béi hep dat, khong cé séng nhanh,
khong cd bai can hoic dao, tranh chd 1ong song ngoat dot ngot.

2. Tim cau phai vudng goc dong chay, c6 thé léch <10 trong truong hop dic biét, léch 50 & séng co
nhiéu tau bé qua lai.

3. Noi c6 diéu kién dia chat thuan loi, ¢6 16p da gbc gan mit dat, long séng on dinh, tranh noi truot 16.
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4. Vitri cau va duong I18n cau da chon phai dugc ¢b dinh baing mdc bé tong va xac dinh Iy trinh.

C. Do vé chd ciu vuret song
1. Do vé binh do vung vugt song
¢ Pham vi do v€ (xem hinh vg)

RANH DO
|A
C 151 '? oL/ D |
=9 —/’:‘/-/ /’ /_7/{, ‘/‘7{..‘{_//411»* "l o
,, / / "" | /s = - /‘ !
e
DONG(:{U Ir (7 // /j
o~ Z — A A N a 7 ~ A
,,—f/‘ 7 o /,,..' 7*-'—*,:- 5 75 L : Chiéu rong song luc nudce 1i cao nhat
|/ MUCNUOG LD CAO MiAT‘ A
HV‘///?‘*‘K“‘ // /L 1m
- |
h (!\ F J
B

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

Hé thong toa d6 gia dinh (liy truc AB lam truc YZ), hé thong cao do qubc gia (nhat thiét)
Noi dung binh d6: dia vat, dang dat (dac trung: vi tri sut 16, vuc bai bdi, mii dat, cong trinh trén
song, bén tau, bén pha...), cac tram thuy vin, cac phuong an chd vuot song, ranh nude li cao nhét
trong lich sir va ranh nudc 1a trong thoi gian khao sat, huong dong chay.

e Binh do viing vt séng duwoc sir dung dé thiét ké ky thudt, thiét ké té chic thi cong, thiét ké ludi
toa do co so thi cong

2. Po vé binh d6 khu vuc xay dwng ciu

e Pham vi do vé (xem hinh v¢)

| : Khau do thoat nudc cua cau (tong chiéu dai
cac nhip tinh)

Al
! 15/ % 1-18¢ Dl _5

7/ //
/; //
sowc//

// #

/’/"’/

/ 4
L Z / / / ) l 2m
E { & X F’ ;
B \_MUCNUOCLO
o Til¢do ve: o
1:500 (h = 0,5m) Soéng nho, cau 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 St dung hé théng toa d6 va cao do khi do v& viing vuot sdng
e Dung dé thiét ké chi tiét Igp ban vé thi cong cdu va dwong I1én cau.

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

A._Khai niém chung

e Dinh nghia : B¢ dai chd cau vuot song 1a khoang cach gidka 2 diém co dinh nam ¢ hai bén bo
song, ngoal vung ngdp, ddnh dadu vi tri tim cau tuong lai (Diém A va B & hinh vé truéc)

e Hai diém nay duoc do ndi Voi cac diém toa do co s va céc coc 16 trinh cua tuyén dudng dé xac
dinh vi tri tuong d6i ctia cau twong lai véi dia hinh dia vat va vai tuyén duong.

B._Trong giai doan khao sat

- Y&u ciu céac dinh d6 dai chd cau vuot sdng véi do chinh xac khéng qua 1:5000

- Trude day str dung cac phuong phap do dai gian tiép: thi sai Panhildp, thi sai day ngan su dung
mia Bala. Ngay nay:_de dai dién quang.

C._Trong giai doan xay du’nq~c?‘1u ‘
Do chinh xac xac dinh d6 dai cho cau vuot sdng phu thudc vao d6 chinh xac xay dung cau (sai
so ché tao va lap rap cac ket cau nhip)

TRY CAU MO CAU

GOI CAU / /|——
+E~ i Hire——1°
| T 5

|
IL t. > ‘, q;_

AT

| SONG

—=3

) v

MUC NUO’CTCA() NH
--—-—-- PR .I, --
|

CHIEU DAICAU

CHTEU DAICHO CAU VUQT SONG

e Chiéu dai cau dugc tinh theo cdng thic (xem hinh)

n n1

L=+ Upi+(g+qe) (3-1)

li:  Chiéu dai tinh toan ting két cau nhip
pi:  Khoang céch giira 2 truc goi
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q: Khoang cach giita truc gdi va tim mé cau
n: S6 nhip cau

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

n

M= | Mzt (N0 Ymaps 2me (3-2)
|

M - :— - Sai s6 trung phuong ché tao va lap rép cac két cau nhip
B(éi Véi céu co ké:t cé:lu phtic tap T = 10000
Doi vai cau cd két cau don gian T = 6000
mp - SSTP vi tri twong hd theo huéng doc giira 2 tim gbi ké nhau trén 1 try.
mp:OEdEm
(Vi c&c gdi cau duoc b tri tir tAm tru cau vé 2 phia va sai s6 lap dat gbi cau 1a 0,5cm)
mqe - Sai 6 trung phuong bd tri g6i cau tir tim mé cau bang 0,5cm.

Thay cac tri sé mi, mp, mq vao cdng thic (3-2) ta duoc:

2
mu E/]DT%# (ni 1 05b S 2

djl .1%’ 105+ 05

m, \/T HT‘_ 2 +05n (3'3)

Vi du: Cau cd 12 nhip (n = 12), chiéu dai trung binh cta nhip 12 100m, thudc loai cd két cau phic tap

B 2
- k/z[]“ _@_’_ﬁoo 0,5:12) = 4,2 cm
(110000 [J

Do chinh xac xac dinh chiéu dai cdu ciing 1a d6 chinh xac xac dinh chd cau vuot song
Sai so tuong doi sé la:

m_ 42m 1
L 120000 28571 (3-4)

Po biang may do dai dién quang

§3-4 LUOI TQAPQ CO SO THI CONG CAU
A. Do chinh xac
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- Saisd trung phuong vi tri diém tam tru cau duogc xac dinh tir cac diém tric dia co s&

M & £ 20mm (3-5)
- Tur d0, sai so trung phuong vi tri di€ém ludi toa do co sd
Mo e 220MM g mm (3-6)
2 2
. 2 . A 10
- Suy ra sai so trung phuong thanh phan Mx=My= —=%7mm (3-7)

B. Hinh thire ludi

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

Khi xay dung cau ¢& trung binh va nho dé 1am co so thi cong can do chinh xac khoang cach giira hai
diém danh dau tim cau ¢ hai bén bd sdng véi do chinh xac dugc tinh theo:

A
’ | Mo
' == 3-8
Il SONG mo — SSTP x4c dinh tam tru cau
Lol — L — Chiéu dai ch ciu vuot sdng
| 20 1
ViduVoime= = —= = 3-9
' B T~ /2200000 14000 (3-9)

Po bing may do dai dién quang

2. Lwdi tam giéc thi cong ciu:
a. Cac dang luéi:
e Luoi do goc:

- Luéi tir gidc tric dia kép (H.1)
- Ludi tir giac tric dia + 2 ludi tam giac (H.2)
- Ludi trung tam kép (H.3)
e Ludi tr giac tric dia do canh kép (H.4)
e Ludi tir giac chéo do goc canh (H.5)

XXX

el
v

<
)
£



e Viéc chon dang luGi tam giac thi cong cau xuat phét tir yéu cau b tri tm cac tru ciu tir cac diém
cua nd bang phuong phap giao hoi goc thuan dam bao do chinh xac mo = 20mm
¢ Du ¢ dang nao céc goc trong tam giac nén > 27,

® Tisé giita canh trén b (vi du AE) véi canh qua song AB duoc goi 1a do det | va tét nhat 13 bang
0,5:

AE

| = F = O ,5 (3'10)

b. P chinh xac do goc, canh trong lwdi tam giac do goc

* me = 1" [2" (P6 chinh xac cao, canh ngan, ¢ canh do doc sdng)

i mb_ : 1 | 1

b 200000 300000

Trudc day do bang day Inva, bay gio do bang do dai dién quang
C._Mét sb diic diém cin lwu v:
1. Po yéu cau do chinh xac do goc cao (1'2") , canh lai ngin nen phai lyu ¥ dén sai s6 dinh tim may
va dinh tdm ban ngamw lam méc dinh tam tryc tiép bang bé tdng hozc dng thép.

2. Luéi dugc st dung dé bf) tri cc“)r]g trinh tinh
) g oes theo he toa do gia dirjh lay tim cau lam truc X
b e va diém A dau tim cau lam goc toa do.
3. Han che anh hudng cua chiet quang ngang
bang cach: ’

' - Nang tia ngam Ién khoi mat dat > 2m
| ] l. - Thay d0i thoi gian do goc: Ban ngay, ban dém,
lGc troi rdm mat, gio nhe.

/"" i

M. S

—— e

1.2m

4. Ludi tam giac thi cdng cau duoc binh sai chit ché va tinh toan theo ludi doc lap Iy tim cau lam truc
X va diém A cua tim cau lam goc toa do.

D B| F
T e il i Luu y:
T B S Ngay nay si dung ky thugt GPS (h¢ théng
dinh vj toan cau) dé \gp lwdi co sé thi cong cau
e e kha thugn lgi, don gidn va chinh xac.
a™ S JE

§3-5 BO TRIi TAM MO CAU VA TAM TRU CAU

A. Phuong phap giao hoi géc thuan
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1. Lap ban vé thi cong

Y
|
! 438 458 m ‘.’.’
30.407, 50.00 T’r' 100.00 150.00 100.00 !/ 38.45 1.135
Ii ‘
- ll
{10000 ‘“
| _10s0.0 s 13000 4 | y14p0.0]
i 0
A 514 B X
PK20 ‘ PK25
1 Y|.
% % i é g 1400.458
S SiA > - 1000.0
- -* oo -1
+ l ” + . +
5,8 3 3
="V |l v &
v’ |
| l\“‘ "l us-e Bl ~
®(X,‘ Ys ) I " ?Qs'(x. 'Y.)

Ban V& thé hién:
- Piém khai dau A,B c6 do ndi véi cac coc 16 trinh.
- Céac coc 16 trinh
- Ly trinh cua cac mé cau, try cau
- Toa d0 cac diém A, B, O1,02...04 va khoang céch giira ching
- Cac diém tam giéc thi cong cau

- Tir diém tam giac nao bd tri try cau ndo Vvéi tri sb cac goc giao hoi it nhat tir 3 diém trong do6 c6 2

diém tam giac va 1 diém A hoic B.

2. Tién hanh bd tri
a. Truwong hop sdng can, hep
e Bitri:

BD; B tri so bd Oz dé dip thanh dao nho.

B& tri chinh xac tam tru cau Oz bang phuong phép

T NI et - giao hoi goc thuan, xac dinh dé danh du diém bang

bang ngdm c6 doi tdm quang hoc.

dugc 2 diém, xac dinh diém giira O-.

Kiém tra bang may kinh vi xem Oz d4 bd tri ¢6 nam trén huéng AB ?
- Néu dd léch < 1,5 -2,0cm > doi 1én xuéng AB

Giao hoi bang hai vi tri dng kinh, doi xuéng dat

- Néu do léch >1,5 — 2,0cm > Chinh xac hda bang phuong phap tam giac
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e Danh d4u huéng giao hoi:
Dé tién khdi phyc tam Oz khi can thiét, ta danh déu cac huéng giao hoi bang cach:
DPong thém diém (PD6) bén kia bd hoic cing b voi diém diang may (6)

e Uéc tinh d6 chinh xac géc giao hoi
Str dung cong thuc:

) 2
Me fl- |2
Mo = (z—}m'('tf;_fs i+|22]|1|2008© ) (3'11)

Trong do:
2 : Chiéu dai canh giao hoi
me : Saiso trung phuong bo tri goc giao hoi
© :GAc giao hoi
mss : Sai sb trung phuong vi tri twong hd giita 2 diém goc 5 va 6:
Bang sai sb trung phuong vi tri mot diém 5 hozc 6.
Néu: © =900, li=l.=1vab2=2l2, lo+ 20 lid2cos© =12,c0s© =1
thi cong thic (A) sé co dang:

M2 1
Mgh2: _2b2+ Emsz 6 (3'12)

Tir (3-12) ta dugc cong thuc tinh sai sé trung phuong b tri goc giao hoi:

. " 1
Me = % M gh2 Da‘nsms (3-13)

Vi du:
b =1200m, mss = 10mm, Mgh = 20mm™v me = 37,2
" Pé dam bdo bo tri tAm tru cau véi do chinh xac 20mm ta phdi bé tri goc giao hdi véi
Mme = 3"
b. Truwong hop sdng rgng va sau:
e Dau tién khudn phao duoc kéo dén vi tri thi cong.

® e Hai may kinh vi dit tai hai diém toa dd co s¢ 5,6.
j{ Bang hai vi tri ng kinh mé céc goc giao hoi
AT | nd ® K ®2, diéu khién cho tam O cuia khudn phao
AA. A acky f;"‘ - ! vao diing vi tri tam try thiét ké,(sfr dung bd dam).
‘ - 14 e May kinh vi thir 3 dat tai A ngam chuan vé B dieu
e R khién dua tryc ngang CD cua khudn phao triing
o 2 S hudng tim cau AB.

Trong thoi gian thi cong cau cong viéc trén can
thuwong xuyén lap lai dé huwong dan va kiém tra
qua trinh thi cdng.
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B._ Phwong phap bé tri truc tiép
1. Bang thuéc thép chinh xac
Khi b tri cAu trén can sir dung thudc thép chinh xac (kiém nghiém thudc, do nhiét do, cing

thudc bang luc ké, do trén san cong tac nam ngang...) bd tri cac khoang céch thiét ké giira cac tam tru
cau tor diém khai dau A theo tim cau.
3. Bang may do dai dién quang.

li.n S

Dau tién trén huéng AB b tri so b tAm cac tru cau dé dip dao nho hoidc déng coc bé tong.
Sau d6 bb tri chinh xac khoang cach nam ngang lan luot tir A dén cac diém 01,02 va B.

Dé kiém tra dem may sang B 1an luot do cac khoang cach nim ngang dén cac diém 01,02, A
Theo hiéu sé cac khoang cach do dugc tinh do dai cac nhip cau, so sanh voi do dai thiét ké,
néu khong vurot qué tri sé cho phép thi cé dinh tam mé, tru cau chinh thirc dé chuyén sang b
tri chi tiét md tru cau.
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Phan 1V

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

Mot duong thang mudn duge xac dinh 1én ban d6 can phai biét chiéu dai va huéng cua nd. Trong
tric dia, dé dinh huéng mot duong thang, nguoi ta da quy udc chon mot hudng lam chuan: d6 1a
huéng Nam - Bac caa duong Kinh tuyén qua dat. Dua vao huéng chuan nay dé xac dinh huéng caa
mot duong thang.

1. Géc phwong vi ciia mt dwong thang: 1a goc ke tir hudng Bac ctia dudng kinh tuyén tinh thuan
chiéu kim dong ho téi duong thang do.

Nam

HINH 2 - §
Trén hinh 2 — 5, goc phuong vi ciia dudng MN 13 amn. Géc phuong vi bién thién tir 0o téi 360o.
2. Goc thu hep kinh tuyén y: Xét 2 diém A va B trén mat dét co cing vi dd ¢ vi cac duong kinh
tuyén gap nhau ¢ 2 cuc cua qua dat nén cac Kinh tuyén qua A va B
khong song song véi nhau ma hop véi nhau mot goc y (hinh 2 — 6).
GOc y d uoc goi la goc thu hep kinh tuyén.

Vi AB=d la mot cung réat nho so véi kich thuéc cia qua dat nén co thé coi AB la mot cung cua vong
tron tdm T ban kinh AT, vi thé:

Xét tam giac vudng géc ATO vudng tai A, ta co:
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Két qua tinh toan trén day cho thay rang khi do dac trong mot khu vuc nho, khoang céch giira cac
diém khéng I6n lam, c6 thé coi duong kinh tuyén tai moi diém trén mat dat déu song song véi nhau.

3. Goc phwong vi thue va géc phwong vi tir -

Goc phuong vi lay kinh tuyén cua qua dat 1a can ctr goi 1a gée phuong vi thue. Mudn c6 goc
phuong vi thuc cia mot duwong thang phai tién hanh do dac thién van.

Qua nghién ciru vé tinh chat cua mot kim nam cham mong, nhe dao dong tu do trén mot truc thang
dung, nguoi ta thay rang khi kim dang im, truc kim nam theo mot hudng ¢d dinh; phuwong cia truc
kim goi la phuong cta duong Kinh tuyén tir (hinh 2 — 7). VY Géc phuong vi tir ciia mgt dwong thang la
g6c ké tir husng Bic caa duong Kinh tuyén tir, tinh thuan chiéu kim dong hé téi duong thing do.

Kinh tuyén tur va kinh tuyén thuc khdng tring nhau matao véi nhau thanh mot goc & , goc léch &
goi la do tir thién. Néu kim nam cham léch sang phia dong cua Kinh tuyén thuc, 8 co tén goi 1a “goc tar
thién dong”; neu Iéch sang phia tay, & c0 tén goi “goc tir thién tay”.

Do tir thién & bién dong theo vi tri dia ly cua diém mat dat, theo tinh hinh hoat dong caa ndi hia,

dong dat, tinh hinh xuét hién cac vét den trén mat troi. Gid trj va dau cia & thudng duoc ghi chi vao
dudi moi tam ban do: do 1a gia tri trung binh cta & trong vung nam trong gidi han to ban do.

Bat thue

! o B
Bac#s oL l
g | ¥

(54
: = NM
Kim nam cham )aﬂﬁ, /€N

-

\
Kirtr tuyen
qua oar
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§ 4-2 KHAI NIEM VE SAI SO
Cac dang do va sai s6 do

’ Muén biét gia tri mot dai lugng nao d6 nhu chiéu dai mot doan thang hay d6 16n caa mot goc, phai
tién hanh do, d6 chinh la qua trinh so sanh dai lugng.

Trong thuc té c6 khi khdng thé hay khong tién so sénh truc tiép dai lugng can do véi don vi cling
loai. Khi d6 ngudi ta do truc tiep nhiing dai lugng lién quan roi tinh ra dai lwgng can tim. Chinh vi the
ma trong trac dia nguoi ta chia lam hai dang do.

1. Do truc tiép: 1a phép do cho ngay gia tri bang s cua dai lugng can do. Po chiéu dai mot doan
thang bang thude thép, do goc bang mdy kinh vi, do goc phuong vi tir bang dia bang, do chénh cao
bang may thuy binh, ma ta c6 dip n6i dén nhirng chuong sau déu la nhirng phép do truc tiep.

Két qua mdi lan do mot dai luong chi la gia tri gan dang cua n6. Do 1éch cua gia tri do dugc va gia
tri dung cua chinh dai lugng do goi 1a sai so do. Néu goi X la gia tri thuc (gié tri dang) va | Ia gié tri do
thi =] — X s& la sai s6 thuc cua két qua do | cua dai lugng do.

2. Po gidn tiép: 1a truong hop do truc tiép nhitng dai luong khac rdi théng qua tinh toan ma tim gia
tri gian tiép can tim. Ta thy rd rang dai lwong do gian tiép 1a ham cua nhirng dai lwong do truc tiép.
Vi du mudn biét chu vi mot vong tron ta do truc tiép duong kinh rdi tinh theo cong thuc L = 17D. R
rang L la ham cua D.

Néu duong kinh d c6 sai s6 1a AD thi chu vi vong tron L s& ¢ sai s6 1a AL, cu thé la
L + AL= (] (D+ AD)
Do d6 AL=0AD
Nhu vay sai s6 thuc caa dai lrgng do gian tiép ciing 13 ham cua sai s6 thuc cua cac dic trung do truc
tiép cé 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 chung ta da biét hau hét cac phép do trong tric dia déu tién hanh trong nhitng diéu kién phic
tap nén c6 nhiéu nguyén nhan sinh ra sai s6 trong cac két qua do. Cac nguyén nhan chinh Ia:

a. Do dung cu, may moc do. Nguyén nhan nay chii yéu la do ban than dung cu do kém chinh xac.
Vi du nhu mot thudce thép c6 chiéu dai danh nghia 1a 20m nhung khi so sanh véi thuéc mau, thudc chi
dai 1a 19,99m. Nhu vay néu khdng kiém nghiém thudce thi c mai lan do déu pham phai sai s6 la
+1lcm.

b. Do ngudi do. Nguyén nhan nay chu yéu la do giac quan ctia nguoi do gay nén.
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c. Do méi truong. Nguyén nhan nay chu yéu 1a do thoi tiét va dia hinh ving do lam anh huéng dén
d6 chinh x&c cua ket qua do.

2. Phan logi saisé , ’ ’ 7
Co the phan loai sai so theo nguyén nhan va tinh chat cua sai s6. Trong thuc te khdng the tach
dugc sai s6 do tirng nguyén nhén sinh ra sai s6. Vi thé chi nén phan loai theo tinh chat cua sai so.

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

a. Sai so thé — Sai s6 nay chi yéu 1a do sy nham Ian hay do thiéu than trong lc do hay lic tinh két
qua do sinh ra. Sai s6 tho thuong cd gia tri rat I6n va rat d& phat hién néu tién hanh do hay tinh kiém
tra.

b. Sai s6 hé thong — Sai s6 nay sinh ra do nhitng nguyén nhan xac dinh vé trj sé ciing nhu vé dau.
Sai s hé thong thuong do may mac, dung cu do gy ra. Vi du khi dung thudc thép c6 chiéu dai ngan
hon so véi thudc tiéu chuan 1cm dé do mot doan thang thi car mdi lan dit thudc sé pham phai sai s6 1a
-1cm. nhu vay néu phai dat thudc 5 1an méi hét chiéu dai doan do thi két qua nhan duoc cua phép do
nay c6 sai so la

5 x (-1cm) = -5cm

Sai s6 hé thong ciing c6 thé do nhiét do thay d6i gdy nén truong hop kiém nghiém thuée & nhiét do
200C nhung khi do thuc té nhiét do lai 1a 250C. O nhiét d6 250C ban than thuéc da dai thém mot lugng
la

= al (250C-200C)
trong d6 a 1a hé sb ng dai cua thudc va | 1a chiéu dai cua thudéc.

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

c. Sai s6 ngau nhién — Sai s6 nay sinh ra do nhitng nguyén nhan khac nhau tac dong dén két qua do
theo nhitng chiéu hudng va do 16n khéc nhau. Vi thé sai sé ngau nhién xuat hién khdng c6 qui luat
nhét dinh. Vi du khi do chiéu dai bang thudc thép thi ngoai nguyén nhan do thudc sai hay kém chinh
xéc, nhiét do luc do khac luc kiém nghiém con c6 thé c6 nguy@n nhan khac nita 1a luc kéo thudc
khong déu hay khong dung véi luc can va du dé lam cang thude, thude duge kéo trén d4t bang phing
hay go ghe gi6 thdi manh hay yéu, ngudi doc sé do & 2 dau thuéc co kip thoi va chinh xac hay khdng

. Tat ca nhirmg nguyén nhén do tac dong ddng thoi trong khoanh khic 1én sb doc ¢ 2 dau thudc
theo nhung chidu huéng va do 1on khac nhau. Chinh vi thé ma ta khong thé biét duoc sai s6 ngau
nhién s& xuét hién nhu thé nao, nén khdng thé co bién phép loai trir sai 6 ngau nhién. Nhu vay sai s6
ngau nhién 14 sai s6 khong thé tranh duoc trong két qua do. N6 dong vai tro quyét dinh d6 chinh xac
cua két qua do. Sai s0 tuy Xuét hién trong cac két qua khong c6 qui luat nhung khi nghién ctru nhiéu
day két qua do c6 sb lan do kha 16n thi thuong c6 sai sb ngau nhién tuan theo luat thong ké va cé
nhitng tinh chat dac biét Ia:

1. V& tri s6 tuyét ddi, sai s6 ngau nhién khong vurot qua mot gisi han nhat dinh. Gii han nay
phu thudc vao dieu kién do va phuong phap do.

2. Nhitng sai s6 ngau nhién c6 tri tuyét ddi nho thuong xuat hién nhiéu hon nhirng sai s6 ngau
nhién co tri tuyét doi lon.

-30 -



3. Nhirng sai s6 ngau nhién c6 dau dwong va nhirng sai s6 ngau nhién ¢ dau 4m thuong xuét
hién véi so lan va d6 Ion nhu nhau khi s6 lan do kha 1on.

4. Sb trung binh cong caa sai s6 ngau nhién sé& tién dén “0” khi s lan do tang 1én vo han.

Tinh chat thir tu 1a két qua cua 3 tinh chat dau va co thé viét dudi dang biéu thirc

lim L[]0
n

n

Trong sai s6 thuong ding dau tong tri s6 1a [ ] thay dau X

§ 4-4 TIEU CHUAN DANH GIA DQ CHINH XAC CAC PAI LUQNG PO
TRUC TIEP

Trong tric dia, mot dai luong thuong duoc do nhiéu lan. Mdi lan do cho mot két qua va nhitng két
qua do thuong khac nhau chut it. Muon bi€t mirc d6 chinh xac cua phép do va do tin cay cua gia tri
cuoi cung hra chon cho dai lugng do do, ta c¢6 thé dua vao cac tiéu chuan danh gia do chinh xac sau
day:

1. Sai s trung binh Ia tri trung binh cua tri tuyét d6i cac sai sb thuc trong ddy két qua do, nghia 1a

- ol 4o
Ll

n
2. Sai 6 trung phirong ta c6 binh phuong sai s6 trung phuong 1a tri trung binh cta binh phuwong
cac sai so thuc trong day do, nghia la

hay la

mo= 22t 022t .0 n

n
hay la
ol
n
Do d6

Sai s6 trung phwong ciing nhu sai s6 trung binh déu 12 sai sé dai dién cho mdi lan do. Thuc thé,
trong mot diy do thi két qua do thir nhét c6 sai s6 1a As, két qua thir hai — Az, v.v... nhung nhin chung
thi mdi két qua do déu c6 sai sb 1a m hay 6. Vi thé khi so sanh két qua do cua dai luong nay véi két
qua do cia mot dai luong khac hay so sanh két qua cua nhom nay véi két qua do ciing dai lugng d6
nhung ctia nhém khac, chiing ta khdng thé so sanh két qua cua ting lan do cu thé voi nhau ma chi c6
thé so sanh cac dai dién cua chiing véi nhau ma théi.
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Sai s6 trung binh va sai s trung phuong déu la tiéu chuan d4nh gid do chinh xac ciia mot day do
nhung sai s6 trung phuong lam ndi bat nhirng sai s6 ¢0 tri s6 16n, nghia la lam ndi bat dugc tinh tan
man cua két qua do hon, nén dugc dung nhiéu hon.

---000---
Thay Loi Két :

Nhirng sai sot trong cong tac trac dia thmrng dan @én nhirng hau qua nghiém treng, nhirng
sai léch vé toa @ din dén viéc dinh vi sai hé mong, sai tim, nhing sai I¢ch vé cao d§ dan den viéc
léch lac khong gian kién tric, anh huwéng dén cong tac dao dip nén hoic thi cong lao lap cau
kién...Do d6 giam sat cong tac triac dia néi riéng ciing nhw cong tic giam sat thi cong néi chung
trong xay dwng cong trinh 1a mét cong tic khé khin va phirc tap doi hoi ngudi tw van giam sat
phai nam virng kién thirc, c6 kinh nghiém thuc té, cé dic tinh kién tri va can treng, cd tinh than
trach nhiém cao trong cong viéc, dé cong trinh ludn thi cong diing quy trinh quy pham, hoan
thanh véi chit lwong cao, dap &ng tét cong niing sir dung va dat tudi the 1au bén !

---000---
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