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L. Tong quan vé cong tac trac dac cong trinh.
1. Khai niém vé bo tri cong trinh va ludi khong ché thi cong

a) Khai niém chung:

Viéc xdy dung thi cong cac cong trinh, ndi chung déu dua trén cac ban vé thiét ké.
Vi¢c chuyén cac cong trinh trén ban ve thiet ke ra thuc dia, goi 1a cong tac bo tri cong trinh.
Cong tac bo tri cong trinh ngugce véi cong tac do ve ban do, nhi€ém vu cua do ve 1a biéu dién
dia hinh, dia vat & ngoai thuc dia 1én ban vé theo mdt ty 1€ qui dinh.

Nhiing tai liéu co ban ding cho cong tac bb tri 1a:

- Binh d6 tong thé (quy hoach téng thé) ctia cong trinh, ty 18 1:500 - 1:2000.

- Cac ban v¢ thi cong & ty 1¢ lon.

- Thiét ké quy hoach d cao, ty 1¢ 1:1000 - 1:2000.

- So d6 ludi khong ché tric dia cua khu vuc xay dung. Trong ban thiét ké cac truc
chinh (truc goc) déu duoc do noi truc ti€p vao cac di€ém khong ché trac dia. Con vé mat do
cao, thuong lay mot mat phang nao d6 lam mat phang chuan quy udc roéi tr §6 ma do do cao
cua cac mat phang hodc cta cac diém dac biét trong thiét ke.

Pé chuyén thiét ké ra thyc dia phai tién hanh cong tac chuan bi vé mat do dac:

v Lap cac ban vé& bd tri cling v6i cac so lidu do ndi cac truc chinh vao cac diém khong
ché do dac, tién hanh tinh toan chi tiét cho thiét ké.
v' Xay dyng ban thiét ké dé dua vao d6 ma b tri cim cong trinh. Trong ban thiét ké
nay phai giai quyét cac van dé co ban sau:
> Phat trién ludi khong ché dé b tri cong trinh. So d6 ludi do chinh xac va
cac phuong phap do. Binh sai ludi, cac qui cach mbc va dau moc.
> Pé 4n kiém tra do on dinh cua ludi khéng ché mit bang va do cao.
> Chuyén cac truc chinh cta cong trinh ra thyuc dia, d0 chinh xac, cac phuong
phap do kiém tra, chon mdc va d1nh dau diém.
> BO tri chi tiét cong trinh. Do chinh x4c cac phuong phap bb tri chi tiét va cach
chon moc, danh dau diém.
> Céac cong tac do dac phuc vu lap rap.
> Do dac bién dang cong trinh. P9 chinh x4c can thiét, phwong phap do dac bién
dang va khong ché do dac.

b) Ludi khong ché:

Khi do v& binh db, ta thu cac kich thudc do & thuc té ngoai mat dét theo ty 18 1/M r6i
vé& lén gidy. Nguoc lai, khi ta bo tri cong trinh ta phai dua kich thudc trén binh d6 da phéng
to M 1an bb tri ra ngoai thuc dia dé duoc kich thudc thyc cua cong trinh s& xay dung. Bai
vay khong thé dung cac diém khong ché dia hinh van con luu giit trén cong truong ma phai
xay dung ludi méi c6 do chinh xac cao hon, dé dam bao kich thudc sau khi bd tri dat do
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_ DA xdy dwng it giao théng khdc mire tai giao thong Ngd Ba Hué

chinh x4c yéu cau cua thiét ké. Ludi d6 goi 1a ludi khdng ché thi cong va chia ra lam ludi
khéng ché mit bang thi cong va ludi khdng ché do cao thi cong.
Ludi khong ché mdt bang thi cong: lwéi nay cé dang nhw ludi khong ché dia hinh.

)

» Ludi tam giac: 1a ludi c¢6 dieu kién hinh hoc chat ché, dam bao do chinh xac cao

L)

thich hop ¢ ving doi nti, thanh phd, 14 nhiing noi do chiéu dai kho khan. Ludi tam
giac thuong duoc ing dung nhiéu trong cic cong trinh xay dyng thanh phd. Cau
ham, dap nudc .v.v... Luoi tam giac cé nhiéu dang; ddi véi cong trinh cau 16n, ludi
duogc thanh 1ap ¢ dang t& giac tric dia (hinh X-1).

E A D Az o o o ol o
o N —
— B3 C3 D3 E3
=
—5|—> B, G| D) E
g Ay
—
=
— — B, C E;
N = Ar® ¢
F B C

Hinh X-2
Hinh X-1

% Ludi dudng chuyén: Do chinh xac cac diém trong ludi twong ddi dong déu, song
cong tac do chidu dai kha 16n nén kha ning ung dung co bi han ché, thoi gian gan
day nho ky thuat do chiéu dai bang may dién quang phat trién nén ludi duong
chuyén duoc ap dung kha rong rai trén cic cong trinh xay dung.

< Luéi 6 vuong 1a ludi khong ché gdm nhiéu hinh vudéng hay hinh chit nhat nho ké
tiép nhau hop thanh (hinh X-2). Khi lap luéi, can clr vao yéu cau thi cong cong trinh,
b tri sin mot s6 diém 6 vudng. Dung phuong phap duong chuyén dé xac dinh toa
d6 cac dinh 6 vudng. Piéu chinh dua cac diém niy vao vi tri chinh xac dé mdi canh
ctia ludi 6 vudng déu bang mot s6 chin 100m hodc 200m... thuan tién cho viéc bd tri
cong trinh theo phuong phap toa d§ vudng goc.

Ludi 6 vuong duoc sir dung khi bb tri cac cong trinh nha ga, san bay va cc cong trinh
cong nghiép.

Tuy theo yéu cau do chinh x4c bé tri ma qui dinh do chinh xac cua ludi khong ché thi
cong, nghia 1a dung may, phuong phap do va tinh can thiét dé thi cong ludi. Pidu quan trong
1a ludi khéng ché thi cong nhat thiét phai dugc do ndi vao ludi khéng ché dia hinh da co
truge dé cho toa do cac diém khéng ché thi cong théng nhét véi cac hé toa do do vé trude.
Sau khi tinh xong lué6i phai trién cac diém luéi khéng ché thi cong 1én ban do thiét ké cong
trinh va d6 moéi 1a co s& dé chuyén cac diém chinh va chi tiét cia cong trinh tir thiét ké ra
ngoai thyuc dia.

Luwdi khong ché d cao thi cong: D6 la lwéi dp cao hinh hoc twong dwong véi lwdi thiiy
chudn hang IV nha nwéc, nhung cé mit dp diém phu thupc vao qui mé va tinh chit ciia logi
cong trinh.
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Céc diém khéng ché phai bé tri & noi 6n dinh. Sau khi hoan thanh xong ludi khng
ché do cao co ban, can din d6 cao 1én cac diém khdng ché mit bang va cac diém khong ché
d6 cao khac trén cong trudong. Nhiing diém niy goi 1a nhiing diém khéng ché do cao xay
dung. Khi bb tri cac diém chi tiét ciia cong trinh phai dan do cao tryuc tiép tir cac diém khong
ché do cao xay dung t6i.

c) Trinh ty va d6 chinh xac cua cong tac b tri cong trinh:

Vé mit noi dung, cac cong tac bo tri cong trinh 1a qua trinh nguoc lai cong tac do vé.
Khi do v& ban d6, cac dai lugng do trén thuc dia dugc chuyén lén trén cac ban vé nhu binh
dd va mit cit, thi nguoc lai khi bd tri cong trinh lai dya vao cac binh dd va cac mit cét thiét
ké dé tién hanh thi cong.

N6i chung, trinh tu b tri cong trinh nhu sau:

v' Giai doan dau: dva vao cac diém khéng ché do dac va céc sd 1iéu do ndi da tinh toan
san dé tim va chon méc vi tri cac truc chinh, truc co ban cia cong trinh. Giai doan
nay goi la giai doan bd tri co ban.

v Giai doan th hai: 1a giai doan bd tri chi tiét cong trinh dya vao cac truc chinh di bd
tri xong trong giai doan dau. Tuy theo trinh ty thi cong ma bd tri cac truc doc va truc
ngang cua cac khdi, cac chi tiét.v.v... xac dinh vi tri mat béng va d6 cao cua tit ca cac
diém dic trung, cac mat cit, cac két cAu. Bd tri chi tiét cling c6 nghia 1a x4c dinh vi
tri twrong quan giita cac yéu t6, cac bd phan chi tiét ciia cong trinh, vi vay co khi do
chinh xac yéu cau cao hon so véi giai doan b tri céc truc chinh.

v Giai doan thr ba: B6 tri danh déu céc truc lép rap va dat cac thiét bi dang vi tri thiét
ké. Giai doan nay doi hoi d6 chinh xac do dac phai dat yéu cau cao nhét.

2. Céc phuong phap b tri co ban:
Muén dua kich thude, vi tri, toa do, dd cao cua mot cong trinh tur thiét ké ra ngoai

thyc dia can nam viing cac phuong phap b tri.

a) Céc phuong phap chuyén mot diém chi tiét ra thyc dia tir ban thiét ké:
% Phuong phap toa do:
Toa dp mot cuc

Phuong phap toa do cuc dugc st dung trén cac khu m
vuc xay dung chua c6 mang ludi 6 vudng. Phuong phap nay C, \D
dung dé tim vi tri ctia mot diém nim trén mot huéng da biét, d*, l \‘\\dB
Xuét phat tr mot diém can xac dinh vi trf trén thuc dia cta cac =flﬂ e _
diém C va D xuat phat tir 2 diém A va B clia mang ludi tric dia A A
hién c6 (hinh X-3). Hinh X-3

Vi trf cua cac diém C va D can tim d3 dugc xac dinh trong thiét ké bﬁng cac toa do xc,
yc Va Xp, Yp, cOn trac dia cac diém khéng ché A va B da duoc cho trong bang trac dia.

Dé x4c dinh vi tri thuc cta cic diém C va D can can c vao tric dia cia ca 4 diém A,
B, C va D tir do6 tinh dugc khoang cach AC, BD va phuong huéng cta cac khoan cach do
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(goc dinh hudng). Dya theo hi¢u s6 gbc dinh hudng cuia canh, Xuét phat AB va cda cac canh
AC va BD ma tinh ra cac goc a, va og sau do bd tri cac diém C va D.

Tur A mé goc aA va bd tri doan théng ds = AC xé4c dinh duge diém C. T B mé gdc
op va bd tri doan théng dg = BD xéac dinh dugc diém D.

Toa dp vuong goc:

Mubdn bd tri tric dia bang phuong phép tric dia vudng goc & trén thuc dia, thong
thuong nguoi ta sir dung mang ludi 6 vudng. Vi du trén hinh X-4, gid st AjA, va A|B, 1a 2
canh ctia ludi 6 vudng, yéu ciu phai bb tri diém C.

Trude hét, dat may tai A, ngém hudng A A, bd tri do dai a = Ax = x¢-x4; duoc diém
C'. Sau d6, dit may kinh vi tai C' m& goc 90° b6 tri 6 dai b= A, = yc-ya; duge diém C, cudi
cung danh dau diém C can tim.

Pé kiém tra lai co thé bd tri diém C mét 1an nira, phai xuat phat tr canh A,B; cua luoi
0 vuong xay dung.

% Phuong phap giao hoi:
Giao hgi phia trudc:

Khi bd tri cac diém cach xa diém khong ché tric dia va khong thé bd tri khoang cach
tir cac diém khéng ché dén diém can bd tri hodc cac diém can bé tri lai ndm & nhitng mit
phang c6 dd cao khac nhau va cach xa diém khdng ché. Chang han nhu khi bé tri cac diém
trén cong trinh xay dung dap nuéc hodc cac cau Ién.

Khi b6 tri diém bang phuong phéap nay, phai dit may kinh vi ¢ 2 diém da biét A va B
(hinh X-4) b6 tri hai goc Pl va p2. Cac hudng s& giao nhau tai C. Mudn xac dinh ci tri thi
trén hai hudng d6, & gan vi tri giao diém trén mdi hudng ta danh dau bang hai diém a, a' va b,
b'. Giira cac diém a, a' va b, b' cang cac soi diy nhé va diém giao nhau gitta hai sgi ddy chinh
1a vi trf diém C.

Chu y cac goc Bl , P2 can dugc xac dinh bang hai nira 1an do tirc 1a bang ban do trai
va phai.

+X
bl
A N '
\ «a
b \
v —— a. "\
S ~ C W b
I Xa
a E Ya BI BZ X
' A B
: B Byg
1
A g Ty
Hinh X-3
Hinh X-4

Giao hgi phia sau:
Trong thuc té khi da biét vi tri so bo cta diém can bd tri va c6 thé dat duoc may thi
ngudi ta dung phuong phap giao hdi phia sau dé bé tri diém (hinh X-5).
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Mubn bé tri duge nhanh thi trudc hét phai tim vi tri so bo C' clia diém C dé dat may.
Sau d6, chon 3 diém khéng ché da biét A, B, D dé xac dinh tric dia diém C. Ciing can luu y
rang khong nén dé C' roi vao vong tron nguy hiém cta cac diém A, B, D. T tric dia diém C
da biét trong thiét ké va tric dia diém C' vira tinh duoc c6 thé tinh sd gia tric dia nhu sau:

— 1
AX =Xc-X'c D
Q

— R \
Ay=yc-ye \ Hinh X-5
Dua vao tri sO tinh dugc cia Ax, Ay dua vi tri diém
C' doi ve diém C.

Giao hgi duong truc

Trong truong diém dinh bd tri C nam trén dudng AB
(hinh X-6) da bd tri san trén thyc dia, dong thoi tai C co thé
dat duoc may kinh vi do goc, thi c¢6 thé dung phuong phap giao hoi theo dudng truc (goi tat
1a giao hoi duong truc) dé bd tri diém.

Mubn vy, trudc hét dit may gan noi diém bb tri r0i dung phuong phap nhich dan vé
dé dua may vao duong truc AB, vi du tai diém C'. sau d6 tim mot diém khéng ché D ngoai
duong truc. Po goc BC'D=y.

Tric dia diém C' dugc tinh theo cong thirc D

X'c=Xp *+ Axpc

Y'c =Ya=Ys /(

trong do: A

Xpc=Aypcr.cotgy
Aypc=Yyp-Y'c
Sau khi dugc tric dia diém C' ¢6 thé so sanh véi tric dia diém C dinh b tri:

Hinh X-6

Ax = xC - X'C; Ax dung dé dua diém C' vé vi tri chinh xac ciia diém C.
% Phuong phap tam giac don:

Phuong phap do tam giac don khac phuong phéap giao hoi goc phia trude & chd 1a sau
khi dung phuong phép giao hoi goc phia trudc bd tri diém gan C' va goc a, B chi duge do véi
d6 chinh x4c nhat dinh. Sau d6, doi may dén diém C', do goc thit ba y véi do chinh xac tuong
tu (hinh X-7). Tim sai s6 khép trong tam gidc ABC', 16i
phan phdi déu cho 3 goc va sir dung cac goc da hicu
chinh d¢ tinh tréc dia diém C'.Sau d¢ tinh s chénh léch
AX va Ay vé trac dia va dua diém C' vé vi tri dung C
can b tri.

Vi dugc do thém goc y nén phuong phap
tam gidc don chinh x4c hon phuong phap giao hoi
phia truée. Song trén thyc té khong phai lic nao ciing
cho phép dit méy tai diém can bd tri, nén phuong phéap nay sir dung rat han ché.

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 6
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Khi chon cic phuwong phap b tri, ngoai viéc bao dam yéu cau vé ky thuat va do chinh
xac, con phai luu y dén mot so diém sau:
- Piéu kién cta khu do cong trinh.
- Hinh dang, kich thudc va loai cong trinh.
- Phuong phép va tdc do thi cong.
- Giai doan thi cong.

- Nang luc cua can bg thi cong va diéu kién méy moce hién co.

b) Chuyén mot doan théng ra thuc dia:

Trude khi bd tri doan théng can chuén bi cac dung cu can thiét nhu may kinh vi,
thude thép.

Céch tién hanh nhu sau:

- Dya vio thiét ké ludi khdéng ché thi cong di trién 1én ban do thiét ké, do va tinh
chiéu dai doan thang can bd tri, ky hi¢u 1a S'. Tinh cac sé hiéu chinh chiéu dai doan thang
gdm c6 s6 hiéu chinh chiéu dai thudc, s6 hiéu chinh do d6 déc dia hinh, s hiéu chinh do sy
chénh 1€ch nhiét do gitra lac bd tri va lac kiém nghiém thudc. Téng cac sb hiéu chinh d6 1a
AS. Vay chiéu dai can bb tri ra ngoai dat 1a:

S=S"+AS

- May kinh vi tai diém dau doan thang, doi diém, can bang, dinh huéng theo huéng
cho trudc, xac dinh duong thang néu doan bb tri dai hon chiéu dai thudc. Po chiéu dai S theo
huéng da dinh trong may. Tuy theo d6 chinh xac can bd tri ma ta chon dung cu, phuong
phap do doan thang S & ngoai thyc dia phai danh dau diém cudi doan thang da déng coc khi
doan S.

¢) Chuyén mot goc bang ra thuc dia:
Mubn bd tri mot goc bang da biét tir thiét ké ra ngoai thuc dia theo mot huéng cho

trude, can cd may kinh vi khong cé sai s6 2¢ va do chinh xac so6 doc trén du xich 1a 1" hay
2". Khi khong cé dugc may c6 di€u kién nhu trén, thi tién hanh nhu sau:

B Hinh X-8

Gia sir ngoai thuc dia di c¢6 2 diém A va B can bb tri goc p=ABa (hinh X-8).

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 7
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- Pat may kinh vi tai B, doi diém, can bang may, dé may ¢ ban do trai, ngim diém A,
quay may theo chiéu kim dong hd, md 1 goc dung bang B, (néu c6 do chinh xéc thap thi goc
mé duoc sé gan bang B). Panh dau huéng dd mé bang 2 diém trén 2 coc 1 va 1",

- Pao kinh dé may & vi tri ban do phai, ngam diém A, quay may theo chiéu kim dong
hdé mo 1goc bang goc 1an trude. Néu may khong co sai s6 2¢ va thao tac chinh xac thi trong
may phai ngdm ding diém 1 va 1'. Nhung thuong khong duoc nhu thé. Khi d6 ciing danh
dau hudéng mé 1an nay bang 2 diém 14 2 va 2',

- Chia d6i doan nho 1,2 va 1', 2' ta duoc 2 diém la a', va a's.

- Po lai géc ABa'2 theo phuwong phap lap. S6 lan lip phu thudc vao do chinh xéac ciia
may va do chinh xac cia goc can bd tri. Vi du trudng hop dung may c6 do chinh xac t=30"
dé bé tri goc khong duogc sai so voi gia tri can bo tri 1a t=10", thi s6 1an phai 16n hon hay
bang:

n=t/t’=30"/10"=3
- Tinh s6 hiéu chinh:
AB=P-B

Trong doan Ba' = S ; tir a' ké duong vudng géc véi Ba', tir a' ldy mot doan
d=S.tgAB=S.p/p vé bén trai hay bén phai huéng Ba' - thiy theo diu cta AP, s& xac dinh
dugc diém a & bén phai hay bén trai huéng Ba'. Huéng Ba chinh 1a hudng can xac dinh cia
goc B cho trude (hinh X-8).

d) Chuyén do cao ra thyc dia:

Gia st A 13 mot mdc c6 d6 cao da biét ngoai mat dét, 36 cao HA. Can bd tri mot do
cao Htk tai diém gan d6. Thir ty tién hanh cong tac bé tri d6 cao H tk nhu sau:

Chon vi tri dat may thuy binh cach déu A va B (hinh X-9). Sau khi can bang may, doc
sO trén mia dyung trén mdc A 13 a; vay do cao truc ngdm - hay do cao may la: Hmay = HA +a

Pé coc B ¢6 d6 cao bang do cao thiét ké H tk thi sé doc mia dung trén coc B phai la:

B = Hmay = Htk

Vi coc B 1a mot coc dong ¢ do cao bat ky, nén s6 doc mia dung trén coc B la b'; ta

tinh:
Ab=Db'-b
Néu Ab > 0 (d4u +) thi d6 cao can bd tri Htk cao hon dinh coc tam B, phai dip thém;
Tia l{?fnm nghiéng
A
i$ /? ﬁEDLmC thihg nghieng 1
7§§Q@K:Z%5 | ko | BB 2
C D B
Hinh X-9

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 8



_ DA xdy dwng it giao théng khdc mire tai giao thong Ngd Ba Hué

néu Ab < 0 (d4u -) thi Htk thap hon dinh coc tam B, phéi bao b6t di. Nguoi ta ghi Ab (mang
ca ddu) ngay 1én than coc B dé thuan loi cho cong tac thi cong.

e) Chuyén mot duong thang nghiéng ra thyc dia:

Khi xay dung nén dat ciia duong 6to, dudng sat, khi ddo ranh giao thong ngam... ta
can bd tri cac dudng thang nghiéng. Viéc bd tri cic duong thang nghiéng chinh 1a viéc
chuyén duong c6 d6 nghiéng nhét dinh ra thyc dia.

Céc diém chinh cua dudng thang nghiéng thuong dugc bb tri ¢ thyc dia bang phuong
phap do cao hinh hoc. Mat d cac diém trén dudng thang phai nam trong pam vi chiéu dai tia
ngam tir 150m dén 200m. Viéc chuyén cac diém trung ctia dudng nghiéng duogc tién hanh
bang tia ngam nghiéng ciia may do cao dén s6 doc trén mia & diém B bang chiéu cao may dit
& diém A (hinh X-9). Khi d6 dudng ngam sé& song song do nghiéng thiét ké, tiép tuc déng cac
coc C, D & cac diém trung gian sao cho s6 doc trén mia bang chiéu cao may i.

f) Chuyén mot mat phéng ra thuc dia:

Céac mit phang trén cong truong nhu nén dat, mat nha thong thuong cé do doc nhat
dinh, chén nén trong muc nay chi trinh bay phwong phap bd tri mat phang doc, con mat
phang nam ngang, hodc goi 1a mat bang, chi 1a truong hop dac biét cua it phang. c6 thé suy
ra tir phurong phép bd tri mat phang.

Thyc chét clia cong tac b tri mat phang 1a b tri d6 cao ciia mot sd diém nam trén
mat phang, cho nén c6 thé xem day chi 1a mot truong hop mé rong khai niém cong tac bb tri
do cao ma thoi.

Trong thyc té ta thuong dung 2 phuong phap b tri mat phang da biét do déc nhu sau:

% Phuong phap do cao 6 vuodng:

Khi d6 ddc mit phang twong ddi 16n thi ngudi ta diung phuong phap do cao 6 vudng
dé bd tri mat phang doc. Mudn b tri ludi 6 vudng trén mat dat, thi dé truc ludi 6 vudng phai
song song voi duong doc thiét ké. Sau d6 dung may thang bang (thiy chudn) dé xac dinh do
cao dinh coc va xac dinh mat luéi 6 vuong. Néu dinh coc dong sat mat dét tu nhién, thi d6
cao do goi 1a do cao den. Con do cao thiét ké goi la do cao do. Viét trj s6 va dau cua hiéu do
cao noi trén 1én trén coc.

% Phuong phap tia ngdm nghiéng:

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 9



_ DA xdy dwng it giao théng khdc mire tai giao thong Ngd Ba Hué

II.

Khi b tri mat phang c6 do doc khong 16n thi ngudi ta dung phuong phép tia ngam
nghiéng clia may thing bang. Phuong phap nay dua trén nguyén tic dua truc quay cua may
thang bang vao vi tri vudng goc véi miat phang bd tri, dé khi quay 6ng kinh, truc ngam co thé
quét thanh mot mat phang khong gian song song voi mit phang nghiéng dinh bb tri (hinh X-
10). Muén dua may vé vi tri can thiét thi trude hét phai b tri trén thue dia hai duong AB va
DC vudng goc véi nhau, DC nam theo hudng doc 16n nhat clia mat phang. d6 cao dinh coc
ABDC bang do cao tai diém d6 ctia miat phang dinh b tri. Tiép theo ddt may trén D cho 2 6¢
cin cia may nam song song v&i canh AB va quay Ong vé song song véi 2 6¢ can, d0idu
chinh 6¢ can va dua bot nudc ciia dng thing bang vé vi tri diém 0. Quay 6ng kinh vé hudng
DC , diéu chinh é¢ can thir 3 dé c6 s6 doc trén mia bang chiéu cao may. Cudi cing kiém tra
dat may thing bang, thi may da dat xong. C6 thé quay méy thing bang bd tri nhiing diém
khac trén mat phang doc thiét ké.

-
167.0 7.1

6.8
6.7 6.9
C 6,6
5.7 59 6.0 6.1 62 63 \l()(),S\ \\ \
\ 3.8 \ \ \ \ \ \ b
B

X-10

\

Cong tac do dac trong cong trinh ciu duong.

1. Po dac trong xay dung dudng 6 to:

a) Vach tuyén duong trén ban do

Duya véo cac ban do dia hinh ty 1¢ 1:100000 + 1:50000 ngudi ta c6 thé vach cac tuyén
duong bang cac doan thang ndi lién cac diém khdng ché va cac diém chinh cua tuyén.

Theo cac tuyén duong da duogc vach so bd do, nguodi ta khao sat dia hinh doc tuyén
bang cac dung cu va phuong phap do dac don gian nhu: Dia ban, dong hd do va dung cu do
d6 dbc. Tuyén duong nay duoc vach cu thé hon trong ban do dia hinh bo sung va chinh 1y &
cac ty 1& 1:25000 + 1:10000 v&i duong 6to ndi chung va 1:5000 + 1:10000 véi dudng phd
noi riéng theo d6 doc da quy dinh....

Pé thiét ké chinh thirc dudng, ta can tién hanh do vé k¥ thuat. Cong tac nay gom co:
vach tuyén chon diém & thyc dia theo tuyén duong di vach trén ban d6, do lu6i khong ché
mit bang va do cao din tuyén, do v& binh dd tuyén dudng véi ty 1& 1:5000 dén 1:1000.

Pé thi cong xay dung duong phai bé tri cu thé cac tuyén duong va cac cong trinh trén
tuyén theo phuong an chinh thic da dugc duét ra ¢ thyc dia. Trong d6 bao gém viée b tri
dudng cong cac nit giao théng, cac cau cong trén doc duong, cac bén 6td, nha ga, dudng sit.

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 10
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b) Cam dudng cong:
Viéc xac dinh cu thé vi tri tuyén dudng ngoai thuc dia voi cac coc tiéu can thiét dé cb
dinh duong goi 1a cam tuyén. Cong viéc cam tuyén dudong dugc tién hanh theo cac budc sau:
- Po gbc
- Po chiéu dai canh
% Tinh va cdm dudng cong tron:
Pudng cong tron c6 ban kinh R khéng d6i 1a dudong cong don gian (hinh XII-1). Céc
yeu to duong cong tron va nhitng phuong phap bo tri nhu sau:
% Céc yéu t6 duong cong tron:
DPudng cong tron ¢ cac yéu t6 sau (hinh XII-1):
- A : gbc ngoat duong cong (lap bdi duong kéo
dai cua duong ti€p dau va dudng ti€p cuoi);
- R : ban kinh duong cong;
- T : chiéu dai tiép tuyén (khoang cach tir dinh goc
ngodt b dén diém tiép dau Td hodc diém tiép cudi Tc);

- K : Chiéu dai dudng cong (cung T,GT.);
- P : chiéu dai phan giac (doan DG);
- D : doan thém.

Hinh XII-1

Céc yéu t6 trén dugc tinh theo cong thirc sau:

T = Rtg(A/2)

K =A.R.(n/180)

P=R.SEC(A/2-1)

D=2T-K

SEC = 1/cos

% B tri cac diém chinh duong cong tron:

Gia st ta co cac yéu to cua dudng cong tron 1a: T=84.55m; K=159,99m;
D=9,12m; P=17,14m.

Céch bb tri cac diém chinh duong cong tron niy nhu sau:

bat may kinh vi tai diém gbéc ngodt b, ngém vé dau Ty, do mot doan T=84,55m va
trén hudng do, ta s€ tim duogc diém ti€ép dau T4. Sau d6 quay may theo hudng phay mot goc
bang B/2 , 161 do tor B theo huong d6 mot doan P=17,14m, ta s€ duoc diém gitta G. Cuoi
cung quay ti€ép may mdt goc bang B/2 vé hudng cudi T, roi do tur D ra theo huéng d6 méot
doan T=84,55m, ta s€ tim dugc diém tiép cudi Tc. Néu dinh géc ngoat B ¢ vi tri C;+50,00m
thi gia tri cac coc ¢ nhiing diém chinh cua dudong cong nhu sau:

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 11
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Bang tinh gia tri coc (bang XII-2)

b C++50,00
-T 84,55
Td C¢t65,45

+K 159,99
Tc Cgt25,44
-K/2 79,99
G C,+45,45

+D/2 4,56

b C++50,01

o B

6 tri cac diém chinh duong cong tron khi khong dén duge diém ngoit:
Nhu ta di biét, dé bé tri cac diém chinh duong cong tron dugc tot, thi trude hét nguoi
ta do goc ngoat A. Nhung trén thyc té c6 lic dinh goc ngoit lai nam trong vi tri kho dat may
(vi du nhu vach ding, khe sau, séng sudi...nhu dinh P trong hinh XII-2).

Hinh XII-2

Vi vay, phai tinh cac yéu t6 lién hé giita diém ngoat va cac diém chinh duong cong,
sau d6 dwa vao cac yéu to nay nguoi ta bd tri cac diém chinh. Cac yéu td c6 lién quan nhu
sau:

- Tim goc ngoat A.
- Tinh céc yéu t6 duong cong.
- Tinh chiéu dai t; va t,.
Sau d6 tién hanh bo tri cac diém Tg, T, va cac diém gitra duong cong.

DS

X B
6 tri diém chi tiét duong cong tron:
Pé x4c dinh hinh ddng mit bang cta duong cong, trudc hét can bd tri cac diém chi tiét

ctia duong cong. Puong cong c6 ban kinh cang nhé thi khoang cach gitra 2 diém cang ngan.
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Thong thuong véi ban kinh hon 500m thi khoang cach giita 2 diém 1a 20m; ban kinh tir
100m dén 500m - khoang cach gitra cac diém la Sm.

Nguoi ta bd tri cac diém chi tiét cua duong cong theo nhu sau:

Nguoi ta ldy hudng tiép tuyén lam truc x, ban kinh qua diém tiép dau 1am truc y (hinh
XII-3). Mat khac tuong ung véi cac cung TdP1, TdP2, .... TdPn c6 céc goc ¢ tam la al,
02,.... an. Theo hinh v¢ ta co:

P, =X, =Rsina,;, Y; =R(1-cosa,)
P, = X, =Rsina,, Y, = R(1-cosa,)
P, =X, =Rsina,, Y, =R(1-cosa,)

Dua vao cong thirc ndy, nguoi ta thanh 1ap bang tinh sin cic tri x, y.

Mubdn bé tri diém P, trén huéng tiép dau ké tir diém Td, tiép d6 trén dudng vudng
gdc voi duong tiep dau ke tir dau mut doan x2 dat doan x2, s€ dugc diem P2. Néu ban kinh R
va goc ngoat qua 16n thi c6 thé chia duong cong thanh 2 phan bang nhau (hinh XII-4) r6i bo
tri diém cho tirng phan theo phuong phap trén.

— ba
X M . G N
T
Tc
R
Hinh XII-3 Hinh XII-4

¢) B tri dudong cong chuyén tiép:
/

0‘0

6 tri cac diém chinh duong cong chuyén tiép:

Pwong cong chuyén tiép véi viée ru ngan ban kinh:

Pé xac dinh diém dau duong cong chuyén tiép Nd va diém cudi duong cong chuyén
tiep Nudc, ta phai dat trén hudng kéo dai cua PTd, PTc mét doan t (hinh XII-5). Gid tri cua
doan dugc tinh theo cong thurc:

t=0.5(1-1*/(120+R)+...)

néu lay gan dung thi ta co thé viét: t=1/2

O day 1 1a chiéu dai doan duong cong chuyén tiép. Tuy theo cap duong ma chidu dai 1
cé the lay tir 20m dén 200m, nhung phai ngan hon chiéu dai cua toan dudng cong tron.
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(@)
Nc
v
Tc
v
R D'
R
GIIG&p
K D
/ P
P == 7 B2 A X
Nd | ' | Td i)
X7 Hinh XII-6
Hinh XII-5

Coc Nd s& co tri sd bﬁng tri s6 coc Td trir di tri s4 t, con coc Nudce ¢ tri sb bﬁng tri s6
coc Tc cong vai tri s0 t. PE bo tri diém gitta dudng cong Gn, phai dat may kinh vi tai b sau
dé ngam veé Nd, mé goc /2 roi theo hudng do dat doan P+p ta s€ dugc diem G,,. Trong do6 p
1a tri sO dich chuyén vé tam va dugc tinh theo cong thuc:

p=1/24R

con P 1a khodng cach phan giac

Puwong cong chuyén tiép véi viée dich chuyén tam:

Pé xac dinh diém dau duong cong Nd (hinh 12-6) trude hét ngudi ta dat may kinh vi
tai D va dinh huong ti€p dau, sau do tr b dat doan T' theo cong thirc:

T=T+t,+t
o day:

tp = ptg(A/2)

T = Rtg(A/2)

t=0.5(1-1*/(120+R)+...)

p=1/24R

Néu mo mot goc /2 tir hudng tiép dau tai B va dat trén hudng méi mot doan Pn va
gia tri ciia doan do6 bang:

P,=P+p. SEC(A/2)

s€ dugc dieém gitta duong cong G,,.
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2. Do dac trong xay dung cau:

a) B tri tim mé va try cau:
Viéc bd tri tim md cau va try cau trén hudng truc chinh ciia cau khong duge sai qua
+ 2cm. N6 ¢6 thé duoc tién hanh theo doc truc cau, hodc theo hudéng song song voi truc
chinh cua cau.

Puong huéng niy can dat trong pham vi thi cong cau. Cu thé ta ¢ thé ding thudc
thép hoic may do xa quang hoc dé xéac dinh truc tiép cac khoang cach thiét ké tir diém gdc
dén cac tam md va tru cau (hinh XII-7a) hodc theo hudng song song véi truc chinh ciia cau
(hinh XII-7b).

Vi¢e bo tri tdm cac tru tir cac diém truc song song vdi truc chinh cua cau dugc tién

m A
Oor——O0——O
3
m B o) =] o
[> i s I" q =] ‘o)
o == o
b) / “. o3 £ O
A ! i
Q_._ —_ —_ _‘:_ N P _',. Q B [0 (mal ’e)
N o | L o o—o6—o0
g : : : L B
O O O O O _
1 2 3 4

Hinh XII-8
Hinh XII-7
hanh bang phuong phép déng vudng goc (hinh XII-8).

Céc diém tru cau con c6 thé dugc xac dinh bang phuong phap giao hoi phia trudc tir
cac diém cua duong day (hinh XII-9a) hoic tir cac diém cila tam giac cau (hinh XII-9b).

C

Frrag A
CIDNENN !
bl (Xg\ \:\ ::‘~_ l O'_"Q_ 1" ---:/O\
~ S s
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_________________ N ,
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B b
12 a)
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Hinh XII-9
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Dé bb tri tam try bang giao hoi goc, ta phai tinh trudc cac goc bd tri giao hoi. Cac
goc nay tinh duogc theo cac goc dinh hudng (do giai bai toan trac dac nghich tir cac toa do

tam gidc cau va toa do thiét ké cua tdm tru cdu ma c6) hodc tir viéc giai tam giac theo hai
canh va mot goc ké giita chung. Cac két qua tinh duoc ghi vao ban v& bé tri tdim cau (hinh
XII-11).

Tam cua tru cau can dugc giao hoi tir 3 diém

(tir 2 diém suon va 1 diém tryc). Pé phuc hdi céac N N M 3
diém tam try trong qua trinh xay dyng, phai c6 dinh A@ooaal 3,(91--——-:{ @g----:‘-p---
cac hudng giao hoi ciia mdi tru bang cac mbc ngam 36520
riéng trén bo song dbi dién. 35;81’5’../

Po tiéu ngim trén song thuong khong 6n Co ,
dinh nén tru cau can dugc xac dinh thudng xuyén 48"31'4,5,'3’/
theo tién do thi cong theo d¢ chinh x4ac cao. \

. . , D@’
Khi thi cong, giéng chim hoac coc ong c6 thé Hinh XII-11

lin khong khong theo dung vi tri thiét ké. Do d6 ta
phai do kiém tra do cao va do nghiéng cua chung dé tir 6 ra 6 dich chuyén cua day giéng
hoic cia coc 6ng va diéu chinh kip thoi cho dung vi tri thiét ké.

b) Céng tac do dac khi dao hd va méng:
Trudce khi dio hdé moéng ngudi ta phai bé tri cac truc co ban ctia cic nha va cla cac
cong trinh co trong ban thiét ké cling nhu cic mép ngoai, mép trong ciia cac moéng. Pong
thoi b tri xong cdc mdc do cao cong trinh. So dd b tri mép moéng, bang gia dinh vi.

Cong tac do dac khi ddo ho mong:
- Chuyén d6 cao xudng day hé méng
- Chuyén céc truc cong trinh xudng ddy hd mong

- Po v& hién trang hé moéng va lap bién ban ban giao cho by phan xay méng.

RY

x5 C
huyén d6 cao xuéng diy mong:
Mudn chuyén d6 cao xudng day hé moéng thi trude hét nguoi ta phai dao hé mong.
Sau d6 chuyén d6 cao xudng véi cac diém mia trén ddy h. Néu hé mong nonag thi ta
truyén do cao truc tiép tir mdc d6 cao cong truong xudng day hd mong bang may do cao va
mia do cao (hinh XI-5a).

Cu thé 1a dyng mia & moc do cao A va & dudi ddy ho mong B. Sau do dit may do
cao ¢ gitra A va B, ngam vé mia & A dugc so doc a, khi d6 d§ cao Hmay cia may tinh theo
d0 cao Hmoc cia moc dd cao s€ la:
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Hpgy = Hpée +a

S6 doc can thiét b & trén mia B theo Hmay va Hméng dugc tinh theo cong thic:
b = Humay - Hme

¢ day Hingng 12 d0 cao thiét ké ctia day hd moéng.

Sau do, quay ong kinh ngdm vé mia & B. Theo sy diéu khién ctia ngudi ngam, nguoi
cam mia nang hodc ha mia sao cho nguoi ngam may doc dugc so6 doc b trén mia thi danh
dau dg cao cua ddy mia lai. Pay chinh la d6 cao thiét ké cua ddy ho mong.

Gia treo
thudc

Thung nude két
dinh

Hinh XI-5
Néu moéng sau, ta chuyén do cao xudng day hé méng nhu sau (hinh XI-5b):

Trude hét duyng hai mia & mbc d6 cao A va & dudi ddy hdé méng B. Sau d6 gan thudce
thép vao gia treo D, mot dau thude duge treo qua doi ning 10khong. Qua doi dugc nhung
vao thung nudc dinh C.

Céch tinh s6 doc can thiét b ¢ trén mia dit tai B nhu sau:
B = Hméc T a - (c-d) - Hieng
Trong do:

H,. - 12 6 cao ciia mbe d6 cao cong truong A,

a - 1a sb doc trén mia dit tai A,

¢ - 1a s6 doc trén thudc thép tir may dat & E,

d - 1a s6 doc trén thudc thép tir may dat ¢ F,
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Hineng - 12 d0 cao thiét ké cua day hd mong.

Theo dicu khién ctia ngudi ngam may dat tai F, nguoi cam mia nang hodc ha mia ¢ B
sao cho nguoi ngam may doc dugc so6 doc b trén mia thi danh dau dd cao cua ddy mia. Do
chinh 1a d¢ cao ctia day hd mong.

2 C
huyén céc truc nha xuéng hd mong:
Khi khong cé gia dinh vi, nguoi ta chuyén cac truc cong trinh xudng ddy hé méng
nhu sau:

Theo tryuc AA, trudc hét ngudi ta dat may kinh vi tai diém dong Aa, ngam t6i diém
dong Ab, sau d6 c¢d dinh du xich va ban d6 ngang (hinh XI-6).

Néu tai diém Aa, ngam thay day hé méng, thi tai day hé méng bang cac dinh trén coc
g0 ta xac dinh dugc cac diém dong Ac, Ad, Ad va Ae. Ciing tai diém nay, ma khong ngam
thdy ddy hé méng thi theo su diéu khién b 18b
cua nguoi ngam, ta chuyén dich day doi
sao cho chiing gan diém tryc va nam trén
huéng ngam. Khi d6 tai day hé méng g, Ec
vach dau va xac dinh duoc diém déng.
Bang cach niay ta xac dinh duoc céc
diém lc, 1d, 1d va le va giao diém
cua 2 duong ndi Ac - Ad va Ic - 1d
chinh 1a diém truc A/1. C4c truc co ban
khéc ciling dugc xac dinh twong ty. Con : :
cac truc trung gian dugc xéchinh bang ; e 180;
cach do thuodc thép da dugc kiém nghiém
theo cac khoang cach trong thiét ké. Hinh XI-6

c) Po vé hién trang tru cau:
Sau khi bo tri xong tam try cau va xa mi tru cau, trude khi lap ghép dam, gian cau, ta
can do v€ hi¢n trang cau dé€ xac dinh toa do thuc té ctua cac di€ém dac trung trén xa mi tru
cau.

d) BO tri lap ghép dam, gian cau:
Khi ldp ghép dam, gian cau, ta can do ngam dé xac dinh tryc hinh hoc ctia dam, gian cau, do
cong thi cong cua gian, do nghiéng cua cac thanh dam dimg va vi tri dat gdi.

Truc chinh hinh hoc cia gian, dam 14 dudng qua diém giita cac thanh dAm ngang trong gian
cau. No phai trung véi truc chinh cta cau voi sai léch khong qué + Smm. Dé xac dinh d6 sai
léch do, ta dat may & tam tru cau. Sau khi dua 6ng kinh ngdm dung hudng truc chinh ciia tru
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cau thi khoa oc chuyén dich ngang ctia 6ng kinh r6i1 dua ong kinh doc so trén mia dat nam
c6 day trung voi diem gitra thanh dam ngang.

Péng thoi ta can xac dinh vi tri mat bang cua cac khdp ndi cac thanh dam doc so voi
duong thang qua diém giira hai thanh dim ngang dau va cudi gian véi phuong phép do
ngam tuwong ty nhu trén,

P cong thi cong cua gian, dam (gian, dAm cau thuong hoi cong) duogc biéu thi bang
d6 chénh cao 16n nhét trong s6 do chénh cao cta cac khép ndi so véi dudong thang di qua
diém dau va cudi gian. N6 duge xac dinh bang may do cao dit trén tru cau véi cac mia dat
tai cac khép ndi cac thanh dam doc cia gian. Chénh léch do cao thuc té cua cac khép nbi
dam doc so v6i thiét ké thudong khong duge qua 8% do cong thi cong cia gian, dam. Con do
chénh cao thyc té thuong khong vuot qua 1:1000 + 1:500 chiéu rong ciia gian, dam.

Do nghiéng ctia cac thanh dam dimg dugc biéu thi bang khoang cach tir day dam dén
duong thang ding qua dinh ddm ding d6. N6 dugc xac dinh bang cach treo doi va khong
dugc qua 1:700 chiéu dai thanh dam dimg.

Vi tri dat goi cau trén da ké gbi dugc xac dinh tir truc try cau voi sai s6 tr 2 = 3mm
va tir d0 cao da ké goi. Do d6 can kiém tra can than d4 ké goi trude khi dat goi.

e) Do bién dang cia cau:
Ngay khi bat dau xay dung cau ta da phai do do lan va chuyén dich cua try cau.

< D
6 do lan cua tru cau:
Do lan cta tru cau dugce xac dinh bﬁng duong do cao qua céc tru clu va khép gitra
hai méc do cao:

biém do lun trén tru cau can dat noi ti€én dung mia va thong hudng do cao tdi di€m
do 1un 1an can (co6 thé dung ngay moc do cao try cau néu nd théa man cac diéu kién d6. O
cac cau 16n, mdi try phéi c6 2 diém do ltn & vé hai phia thugng Iwu va ha luu.

<> b
o0do chuyén dich cta try cau:
P chuyén dich cua try ciu can duge do theo hudng doc va huéng ngang cua cau.
Mudn vay, ta phai dat cic mbc ¢ trén dinh try trong mot mat phang huéng. Sau d6 cb dinh
mat phang huéng bang hai mdc lau dai ¢ noi kién cd.

bé xac dinh do chuyén dich ngang, ta can do chinh x4c khoang céach gitta cac tdm tru
hodc céac di€m dugc co dinh riéng trén tru. Theo hi€u s6 khoang cach gitra cac try luc dé6 ma
danh gia do chuyén dich cua céc tru trong thoi gian gitra hai lan do do.
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Chu y rang, do chuyén néi trén 1a clia dinh try cdu. P9 chuyén dich cia day tru cau
dugc tinh thong qua do chénh cao giita hai diém do lin géan trén hai dinh try va c6 thé dugc
tinh theo cong thirc:

Al=Al; + Al,
trong do: Al, = h.Ah/d
I11. Giam sat cong tac tric dia trong xiy dung cong trinh
1. Nhirng van dé co ban trong cong tic giam sat tric dia
a) Géc phwong vi & pp dinh hwéng dwong thang
Mot duong thang mudn duoc xac dinh 1én ban d6 can phai biét chicu dai va hudng
ctia nd. Trong tric dia, dé dinh huéng mot duong thang, ngudi ta dd quy udc chon mot
huéng 1am chudn: d6 1a huéng Nam - Bic cua dudng kinh tuyén qua dat. Dya vao huéng
chuan nay dé xac dinh huéng ctia mot duong thang.
o G

6c phuong vi ciia mot duong thang: 1a goc ké tir huéng Bic cia duong kinh
tuyén tinh thuan chiéu kim dong ho t6i duong thang do.

HINH 2 - 5

Trén hinh 2 — 5, géc phuong vi ciia dudng MN 14 oyy. Goc phuong vi bién thién tir
0° ti 360",
2 G
6c thu hep kinh tuyén y: Xét 2 diém A va B trén mat dat c6 cung vi d6 ¢ vi
cac duong kinh tuyén gip nhau & 2 cyuc cia qua dat nén cac kinh tuyén qua A
va B khong song song v4i nhau ma hop véi nhau mot goc y (hinh 2 — 6). Goc
vy & woc goi 1a goc thu hep kinh tuyén.
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Vi AB= d la mdt cung rat nhé so véi kich thudc cuia qua dat nén c6 thé coi AB 1a mot
cung cua vong tron tim T ban kinh AT, vi thé:

y=d/AT
Xét tam giac vuong goc ATO vudng tai A, ta co:
AT =AO . tg (90°- 9) =R . cotg ¢ = R/tgo
Vay vy = d.tge/R

Két qua tinh toan cho thay rang khi do dac trong mét khu vuc nho, khoang cach gitra
cac diém khong 16n 1am, co thé coi duong kinh tuyén tai moi diém trén mit dat déu song
song vOi nhau.

o G
6c phuong vi thuc va gbc phuong vi tr :
Goc phuong vi 13y kinh tuyén cua qua dat 1a can ctr goi 1a géc phuong vi thue. Mudn
c6 goc phuong vi thuc ctia mot duong thang phai tién hanh do dac thién van.

Qua nghién ctru vé tinh chét ctia mot kim nam cham mong, nhe dao dong tu do trén
mot tryc thang duing, nguoi ta thay rang khi kim ding im, truc kim nam theo mét huéng ¢
dinh; phuong cua truc kim goi 1a phuong ctia dudng kinh tuyén tir (hinh 2 — 7). Vay Goéc
phuong vi tir cia mot duong thang 13 goc ké tir hudng Bic cua dudng kinh tuyén tir, tinh
thuan chiéu kim dong ho téi duong thang do.

Kinh tuyén tir va kinh tuyén thyc khong tring nhau matao v&i nhau thanh mot goc §
goc 1éch & goi 1a d6 tir thién. Néu kim nam cham léch sang phia dong cia kinh tuyén thuc, &
c6 tén goi la “gdc tir thién dong”; néu 1éch sang phia tay, 5 co tén goi “gdc tir thién tay”.

Do tir thién § bién dong theo vi tri dia ly cua diém mat dat, theo tinh hinh hoat dong
cua nui lura, dong dét, tinh hinh xuét hién cac vét den trén mat troi. Gia tri va dau cua &
thudng duge ghi cht vao dudi mdi tim ban d6: d6 1a gia tri trung binh cila § trong viing nam
trong gidi han to ban db.

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 21



_ DA xdy dwng it giao théng khdc mire tai giao thong Ngd Ba Hué

Baety | B \

Xy

Y —

Kim nam cham @a"’”

-

Kintr fuyén
1 JoF
=

/

/

qud

HINH 2 - 7 HiNH 2 - 8
b) Khai niém vé sai s6
Céc dang do va sai s6 do

Mubn biét gia tri mdt dai lugng nao do6 nhu chiéu dai mot doan théng hay do 16n cua
mat goc, phai tién hanh do, d6 chinh 13 qua trinh so sanh dai luong.

Trong thyc té c6 khi khong thé hay khong tién so sanh tryc tiép dai luong can do voi
don vi cung loai. Khi d6 nguoi ta do tryc tiép nhiing dai lwong lién quan roéi tinh ra dai
luong can tim. Chinh vi thé ma trong trac dia nguoi ta chia 1am hai dang do.

R/
0‘0

b
o tryc tiép: 1a phép do cho ngay gia tri bang s6 cta dai lwong can do. Po
chiéu dai mot doan thang bang thudc thép, do goc bang may kinh vi, do goc
phuong vi tir bang dia bang, do chénh cao bang may thuy binh, ma ta c6 dip
n6i dén nhitng chuong sau déu 1a nhiing phép do truc tiép.
Két qua mdi lan do mot dai lwong chi 13 gia tri gan ding cia né. Do 1éch cua gia tri
do dugc va gia tri dung ctia chinh dai luong d6 goi 1a sai sb do. Néu goi X 1a gia tri thyc (gia
trj dung) va 11a gia tri do thi A =1— X s& 1a sai s6 thuc cua két qua do 1 ciia dai lugng do.

R/
0‘0

2
. Do gian tiép: 1a truong hop do truc tiép nhiing dai lugng khac rdi thong qua
tinh todn ma tim gia tri gian tiép can tim. Ta thiy rd rang dai lugng do gian
tiép 12 ham cua nhiing dai luong do truc tiép. Vi du mudbn biét chu vi mot
vong tron ta do tryc tiép dudng kinh roi tinh theo cong thie L = IID. RS rang
L 1a ham cua D.

Néu duong kinh d c6 sai s6 12 AD thi chu vi vong tron L s& c6 sai s6 12 AL, cu thé 1a:

L + AL = (D + AD)
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Do d6 AL = nAD

Nhu vay sai so thuc cua dai lugng do gian ti€p cling la ham cua sai s6 thuc cua cac
ddc trung do truc ti€p c6 lién quan.

¢) Nhirng nguyén nhén sinh ra sai s6 va ciach phan loai sai so
<> N
guyén nhan sinh ra sai s6
Nhu ching ta da biét hau hét cac phép do trong tric dia déu tién hanh trong nhiing
diéu kién phuc tap nén cé nhiéu nguyén nhan sinh ra sai s trong cic két qua do. Cac
nguyén nhén chinh la:

e Do dung cy, may méc do. Nguyén nhan nay chii yéu l1a do ban than dung cu
do kém chinh x4c. Vi du nhu mét thudc thép co chiéu dai danh nghia 1a 20m
nhung khi so sanh vé&i thudc mau, thudc chi dai 1a 19,99m. Nhu vay néu
khong kiém nghiém thudc thi cir mdi 1an do déu pham phai sai s6 1a +1cm.

e Do ngudi do. Nguyén nhan nay chu yéu 1a do gidc quan ctia nguoi do gay nén.

e Do moi trudng. Nguyén nhan nay chi yéu 1a do thoi tiét va dia hinh ving do
lam anh hudéng dén d6 chinh xac ciia két qua do.

x5 P
hén loai sai sb

C6 thé phan loai sai s6 theo nguyén nhan va tinh chét ciia sai s6. Trong thuc té khong
thé tach duoc sai sé do tirng nguyén nhan sinh ra sai s6. Vi thé chi nén phan loai theo tinh
chat ctia sai s6.

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

e Sai s6 tho — Sai s6 nay cha yéu 14 do sy nhdm 13n hay do thiéu than trong luc
do hay luc tinh két qua do sinh ra. Sai s6 tho thuong c6 gia tri rat 1on va rat dé
phat hién néu tién hanh do hay tinh kiém tra.

e Sai s6 hé thong — Sai sd nay sinh ra do nhiing nguyén nhan xéac dinh vé tri s6
cling nhu vé dau. Sai s6 hé théng thuong do may méc, dung cu do gay ra. Vi
du khi dung thudc thép co chiéu dai ngin hon so véi thude tiéu chuan lem dé
do mot doan thang thi cr mdi lan dat thudc sé pham phai sai s6 1a -1ecm. nhu
vay néu phai dat thudc 5 1an méi hét chidu dai doan do thi két qua nhan duoc
ctia phép do ndy c6 sai s6 13 5 x (-lcm) = -5cm

Sai s6 hé théng ciling c6 thé do nhiét d6 thay d6i gay nén trudng hop kiém nghiém
thudc & nhiét d6 20°C nhung khi do thuc té nhiét d6 lai 1a 25°C. O nhiét do 25°C ban than
thudc da dai thém mot lugng 1a Al = al (25°C-20°C)

trong do a 1a hé s0 nd dai cua thude va I 1a chiéu dai cua thudc.
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Nhin chung, ta thdy da so sai s6 hé thong déu c6 thé biét dugc néu trude khi do déu
kiém nghiém lai dung cu, may moc do.

Sai s6 ngau nhién — Sai sd nay sinh ra do nhimng nguyén nhan khac nhau tac
dong dén két qua do theo nhitng chiéu huéng va do 16n khac nhau. Vi thé sai
s6 ngau nhién xuit hién khong c6 qui luat nhat dinh. Vi dy khi do chiéu dai
bang thudc thép thi ngoai nguyén nhan do thudc sai hay kém chinh xé4c, nhiét
d6 lic do khac lic kiém nghiém con c6 thé c6 nguyén nhan khac nira 1a lyc
kéo thudc khong déu hay khong dung véi luc can va du dé lam cing thudc,
thudc duge kéo trén dat bang phang hay gd ghé, gi6 thoi manh hay yéu, ngudi
doc s6 do & 2 dau thudc cé kip thoi va chinh xac hay khong v.v... Tt ca
nhiing nguyén nhan d6 tic dong dong thoi trong khoanh khac 1én sé doc & 2
dau thude theo nhitng chiéu hudng va do 16n khac nhau. Chinh vi thé ma ta
khong thé biét dugc sai s6 ngau nhién s& xuat hién nhu thé nao, nén khong thé
c6 bién phap loai trir sai s6 ngau nhién. Nhu vay sai s6 ngau nhién 1 sai sd
khong thé tranh dugc trong két qua do. N6 dong vai tro quyét dinh d6 chinh
xac ciia két qua do. Sai sd tuy xuat hién trong cac két qua khong c6 qui luat
nhung khi nghién ciru nhiéu day két qua do ¢ s6 1an do kha 16n thi thuong co
sai s ngau nhién tuan theo luat théng ké va c6 nhiing tinh chat dic biét la:

Vé tri sb tuyét ddi, sai s6 ngiu nhién khong vuot qua mot gidi han nhét dinh. Gidi

han nay phu thudc vao diéu kién do va phuong phéap do.

Nhitng sai s6 ngau nhién c6 tri tuyét d6i nhé thudng xuat hién nhiéu hon nhitng sai

s6 ngau nhién c6 tri tuyét doi 16m.

Nhitng sai s6 ngau nhién c6 dau duong va nhiing sai s6 ngau nhién c6 dau am thuong

xuat hién véi so l1an va do 16n nhu nhau khi so6 1an do kha 16n.

S6 trung binh cong ciia sai s6 ngau nhién sé& tién dén “0” khi s 1an do tang lén vo
han. Tinh chat tht tu 1a két qua ciia 3 tinh chat dau va c6 thé viét dudi dang biéu thic

d) Tiéu chuin danh gia d6 chinh xac cac dai lwong do truwc tiép

Trong tric dia, mot dai lugng thuong dugc do nhiéu 1an. Mdi 1an do cho mot két qua
va nhing két qua do thudng khac nhau chit it. Mudn biét mirc do chinh xéac ctia phép do va

dd tin cay cua gia tri cuodi cung lya chon cho dai lugng do do, ta c¢6 thé dua vao céc tiéu
chuan danh gia do chinh xac sau day:

R/
0‘0

L)

ai sb trung binh 12 tri trung binh cua tri tuyét d6i cac sai s6 thuc trong diy két
qua do, nghia la:
0 = (JAl] + |A2| + ...+|An|)/n

S

Tu van QLDA: Cong ty CP tu van va Dau tu xdy dung ECC Trang 24



_ DA xdy dwng it giao théng khdc mire tai giao thong Ngd Ba Hué

ai s6 trung phuong ta c6 binh phuong sai sé trung phuong 13 tri trung binh
ctia binh phuong céc sai sb thuc trong day do, nghia 1a
m2 :( A21+A22+. . .+A2n)/1'1

Sai s6 trung phuong cling nhu sai s6 trung binh déu 1a sai s6 dai dién cho mdi lan do.
Thuc thé, trong mdt day do thi két qua do thu nhét c6 sai s6 1a A;, két qua tht hai — A,,
v.v... nhung nhin chung thi mdi két qua do déu co sai s6 1a m hay 0. Vi thé khi so sanh két
qua do cua dai luong nay véi két qua do cia mot dai lugng khac hay so sanh két qua cua
nhém nay véi két qua do ciing dai lugng d6 nhung cia nhom khac, ching ta khong thé so
sanh két qua cta ting 1an do cu thé v6i nhau ma chi ¢6 thé so sanh cac dai dién cua chung
v6i nhau ma thoi.

Sai sO trung binh va sai s0 trung phuong déu Ia ti€éu chuan danh gia do chinh xéc cua
mot day do nhung sai s0 trung phuong lam noi bat nhitng sai s6 ¢o tri s 1on, nghia 1a lam
ndi bat dugce tinh tan man cta két qua do hon, nén dugc dung nhiéu hon.

2. Yéu cau vé d¢ chinh xdac ciia cong tac trac dia trong xay dung cau duwong

a) Yeéu cau vé do chinh xac trong xac dinh chiéu dai cau
Do chinh xac xac dinh d¢ dai cau phu thudc vao do chinh xac xay dung cau (sai so
che tao va lap rép céc két cau nhip)

n n—1

Chiéu dai cau dugc xac dinh theo cong thic: L= Zli + ZP,- +(q, +4,)
I; : Chiéu dai tinh toan timg két ciu nhip
pi: Khoang cach giira 2 truc gbi
q : Khoang cach giira truc gdi va tim mé cau
n : S6 nhip cau

Sai s6 trung phwong ~ m} = Zn:m 7 +(n=Dm’ +2m’ xac dinh chiéu dai cau

1

my; = 1y/T : Sai s6 trung phuong ché tao va lép rap két cAu nhip
Pbi véi cau co két cdu phirc tap T = 10000
Pbi véi cau co két cau don gian T = 6000

m,, - SSTP vi tri twong hd theo huéng doc gitra 2 tim g6i ké nhau trén 1 try.
m, = 0,5V2 cm

(vi cac gbi cau duoc bd tri tir tAm tru cau vé 2 phia va sai sb lap dat gdi cau 1 0,5cm)

m, - Sai sO trung phuong bo tri goi cau tir tim mo cau bang 0,5cm.

(1)
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Thay céc gié tri vao ta dugc:

b) Yéu cau vé d¢ chinh xac xay dung lwéi toa do co sé thi cong cau
Sai s0 trung phuong vi tri diém tam tru cau dugc xac dinh tir cac di€ém trac dia co so

my <+ 20mm
Tu d6, sai s6 trung phuong vi tri diém luéi toa do co so
M=my/2<
Suy ra sai s6 trung phuong thanh phan  m, = m, = 10/ V2 =+ 7mm
Do chinh xac do goc, canh trong ludi tam gidc do goc
mg = 1"+2" (D9 chinh x4c cao, canh ngan, c6 canh do doc song)

¢) Yéu cau vé d chinh xac géc giao hdi khi bd tri tim mé tru
U'Gc tinh do chinh xac theo cong thirc:

., o G /3)+ ms_ (02 +¢3-0,0,cosy)

-

psiny b*

gh

I, 1,: Chiéu dai canh giao hoi
mg : Sai sO trung phurong bé tri goc giao hoi
v: Goc giao hoi

ms_¢: Sai s6 trung phuong vi tri tuong hd giira 2 diém gdc 5 va 6: Bang sai s6
trung phuong vi tri mot diém 5 hoic 6.

Néu:y =90°, I, =L, =1vab’=21*,1% +1%—llLcosy=1*, cosy =1

thi cong thuc (A) s€ c6 dang:

, My

> 1
= b? + —m?

gh 2 5-6

Yo,

Tir (3-12) ta duge cong thic tinh sai s6 trung phuong bb tri goc giao hoi:

P e ]
m, = 7\/Mg,, _Ems_"
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d) Yéu cau vé d chinh xac do dac tuyén dwong
Néu tuyén c6 1ap lu6i khong ché toa do va do cao thi 1ap dudong chuyén kinh vi ¢6 sai
s6 khép tuong ddi 1:2000 di qua cac dinh chuyén, ldy 2 canh duong chuyén & 2 dau lam
canh gdc. Chiéu dai duong chuyén nay < 3Km khi do v& ban d6 doc tuyén ti 1& 1:2000 va <
4Km khi do v& ban dd doc tuyén ti 1& 1:5000.

Sai s6 khép goc cho phép fag, = +457Vn v6i n 1a s6 lan do

Sai s6 trung phuwong do goc mg = £30”
Po cao hinh hoc k¥ thuat , tim ngam 150-200m, sai s6 khép d6 cao cho phép:
fign = = S0VLim
3. Cong tac tw van giam sat tric dia thi cong cong trinh
< C
ong tac quan 1y toa do, cao dd trén toan cong trudng

Kiém tra may, dung cu trang thiét bi do dac, ning luc can b do dac ding véi hd so
nang luc da duoc chap thuan, dép tmg cho cic hang muyc cong trinh.

Tu van cho nha thau lam tuong chin (ndp day) dé bao vé méc.

Po dac kiém tra d6 chinh x4c toa dd, cao dd ciia hé théng mébc tric dia trude khi vao
thi cong cac hang muc maéi (hodc cod ké hoach kiém tra dinh ky,hodc khi gap tinh huéng co
thé 1am anh hudéng dén d6 6n dinh méc).

Tu van va kiém tra thanh 1ap tang day cac mbc toa do, cao do dé thuén tién phu hop
v6i bién phap thi cong tirng hang muc cong trinh, ddm bao d6 chinh xac can thiét.

Trong truong hop cong trudng c6 nhiéu nha thau phu thi cong & nhiéu vi tri, hang
muc khac nhau. Can tu van cho nha thau do kiém tra diém khéng ché cua hang myc gan bén
dé dam bao théng nhét d6 chinh xac vé toa do, cao do trén toan cong truong.

Truong hop phét hién mdc tric dia hu hong, dich Iin can tu van cho nha thau khoi
phuc kip thoi, dap tng moi cong tac thi cong trén hién truong, cho dén khi ban giao cong
trinh dua vao st dung.

o C
ong tac kiém tra cao dd, toa do cho cac hang muc cong trinh:
Tu van cho nha thau trinh ban tinh toa do, cao d6 chi tiét cho tung hang muc cong
trinh kém theo bién phap thi cong. Kiém tra s6 liéu nay trudc khi thi cong dé tranh nham 1dn
sai sot.
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Tu van cho to do c6 phuwong phép va sir dung may do phu hop. Po kiém tra toa do
diém da biét dé tranh nham 1an sd liéu méc,va kiém tra sai s6 bé tri diém thuc té.

Tryc ti€p kiém tra viéc bo tri toa do, cao dd tai hi¢n trudng theo ban v€ va so li€u da
duyét.

Bién ban kiém tra hién truong phai ghi day du céc so li¢u do kiém tra doi chiéu voi
sai sO gidi han.

Ngoai ra dé dam bao vé tién do, chat lugng cong trinh con phai chi y dén cac mit
bﬁng thi cong nhu bai dac, khu vuc chura vat li¢u trang thiét bi...dat yéu cau theo bién phap
thi cong.

ong tac theo doi d bién dang trong qua trinh thi cong :
Tu van cho nha thiu thanh 1ap qui trinh, so d6 vi tri diém do bién dang
(lin,nghiéng,vong).

Xtr 1y két qua do kip thoi,trinh cac cap lanh dao dé co bién phap phuc vu thi cong céc
hang muc tiép theo.

Thay 191 két: Nhiing sai sot trong cong tac trac dia thuong dan dén nhiing hau qua
nghiém trong, nhiing sai I¢ch vé toa d6 dan dén viéc dinh vi sai hd mong, sai tim, nhiing sai
léch vé cao d6 dan dén viéc léch lac khong gian kién trac, anh huong dén cong tac dao dép
nén hoic thi cong lao ldp cau kién...Do d6 gidm sat cong tac tric dia néi riéng ciing nhu
cong tac giam sat thi cong no6i chung trong xay dung cong trinh 1a mét cong tac kho khan va
phirc tap doi hoi ngudi tu van giam sat phai nam ving kién thirc, ¢6 kinh nghiém thyc té, c6
dutre tinh kién tri va can trong, c6 tinh than trach nhiém cao trong cong viée, dé cong trinh
ludn thi cong ding quy trinh quy pham, hoan thanh véi chat lugng cao, dap ung tot cong
nang sir dung va dat tudi tho lau bén !

Tai li€éu tham khao

1. Giam sat cong tac tric dia trong xdy dung cong trinh - GV-KS Nguyén Téin Léc, KS
Tran ThiicTai,

2. Tiéu chuan nganh 22TCN 263-2000 — Quy trinh khdo sat dudong Otd;

Bai giang Trac dac — Bui Quang Tuyén;

4. Cong tac trac dia trong xay dung cong trinh — TS Nguyén Thac Diing — Truong Dai

W

hoc Xay dung
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