Céng ty Héa Chat Xay Dwng Phwong Nam

CHUONG IV
CONG TAC DO PAC TRONG THI CONG CAU

Trong thi cong cau, cong tic do dac nham muc dich lam cho cong trinh va céc chi
ti€t ctia cong trinh c6 vi tri, hinh dang, kich thudc hinh hoc ding nhu da thiét ké. Két
qua do dac thi€u chinh xac s& din dén su sai léch vi tri, thay d6i kich thudc hinh hoc ciia
két cdu, gay kho khan cho viéc thi cong nhitng budc ti€p theo, lam thiét hai vé khdoi
luong thi cong va gidm siit chat lugng, rit ngan tudi tho cong trinh.

Cong tac do dac cin duoc tién hanh thuong xuyén trong sudt thoi gian thi cong,
tuan theo ké& hoach da vach tir tru6c véi yéu cau chat ché vé do chinh x4c.

Noi dung cua cong tac do dac bao gom :

- Kiém tra va x4c dinh lai hé théng coc moc va méc cao dac do tu vin thiét ké.

- Lap hé théng coc moc cau gdém : moc khong ché tim ciu, duong truc khong
ché tim mg, tim tru cic coc moc duong dan,dudng nhanh va cong trinh huéng dong...

- Xdc dinh vi trikich thudc cta timg bo phan cong trinh theo ting budc thi cong.

- Kiém tra hinh dang, kich thu6c clia nhitng cau kién ché€ sin dugc dua t6i sir
dung vao cong trinh.

- Dinh vi trén thuc dia cdc cong trinh phu tam trong thi cong nhu dudng tranh,
duong cong vu, bén boc da, kho bai vat liéu...

Ngoai ra, cong tic do dac con ¢6 nhiém vu xac dinh khéi lugng cong tac hoan
thanh phuc vu nghiém thu. Trong nhiing trudong hgp dac biét can 1ap mot chuong trinh
do dac dé theo doi bién dang ctia cong trinh trong mot thoi gian dai .

4.1- DINH VI MO TRU TRUGC KHI THI CONG:
4.1.1- Xay dung hé thong coc moc xdc dinh vi tri tim cdu:
Cong tac do dac,xay dung hé thong coc moc can cit trén nhiing tai liéu co ban sau:

- Binh d6 khu vuc xay dung ciu, trén d6 chi rd dudng tim tuyén, dudng tim cau.
Trudng hop cau xay dung & noi ¢6 diéu kién thién nhién phiic tap, bdi song rong hon
100m, noi cdc coc mdc dé bi that lac can xdc dinh thém dudng tim phu song song véi
dudng tim chinh cho tuyén va cho cau.

- So d6 duong suon do dac va céc thuyét minh kém theo.

- Ban sao toa do, cao do clia cac coc thudc duong suon do dac.

- Céc y€u t6 clia dudng sudn nhu : coc méc, moc cao dac, diém khong ché tim
tuyén, tim cau...

Ti 1é cua binh do, s6 luong coc méc can ci theo do 16n cta cong trinh va tham
khao theo bang 4-1.

Coc cuia duong suon khong duge thét lac, phai cd dinh sudt trong thoi gian thi
cong cho dén khi ban giao cong trinh.

Cac coc va moc cao dac can dit O noi ¢6 nén dat chic chan, khong ngap lut hodc

dat trén nén cdc cong trinh da on dinh. Tuy theo mitc d6 quan trong va thoi gian s
dung, cdc coc méc c6 thé dugc lam bing gb,bing thép hay bé tong cot thép.
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Hinh 4.1- Cau tao moc triac dac d6i véi truc chinh. 1- ndp day. 2- vita bé tong

Qui dinh vé ti 1& binh d6 va s6 lugng coc moc dudng sudn Bdng 4-1
Tilé Loai céng S6 luong coc Vat liéu
binh do trinh Theo dudng tim doc cau Coc méc coc méc
1: 1000 | Cong va cau it nhat 2 coc 1 coc 26
ngan hon
50m
it nhét c6 2 coc & mdi phia bo 1 coc & mdi bo
Cau dai tu g0
50 +100 m
it nhét c6 2 coc & mdi phia bo 1 coc 6 moi bo bé tong
1: 2000 | Cau dai tu cot thép
100 + 300 m
it nhat c6 2 coc & moi phia bo 2 coc 6 mbi bo bé tong
1:5000 | Cau dai trén cot thép
300m
- it nhat 2 coc trén 1km duong. - it nhét cé 1 coc
- trén doan dudng cong phai c6 | trén 1km duong.
cdc coc O ti€p dau, ti€p cudi, |- & vi tri cdh
dudng phan gidc va diém ngoat | dudng truc khong 20
Puong vao | cia tuyén. qua 40m ngoai
clu pham vi cta nén
duong, ranh doc.

Coc moc can duoc chon sau tir 0,3 + 0,5m va nho cao khoi mat dat tir 10 dén
15cm, trén d6 ¢6 ghi ki hiéu tén coc. Cdc moc quan trong, thoi gian ton tai kéo dai nhiéu
nam can dugc xay dung chéc chén,co nép che (hinh 4.1).

Cac coc thuoc duong tim cdu,tim tuyén phdi gan vao 1y trinh chung cla tuyén

duong.

4.1.2 - Dinh vi tim mé tru cdu :
Trong thi cong cdu,cong tac dinh vi tim m& tru thuong gap nhiéu khé khan, nhat 1a
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d6i v6i nhitng cong trinh cdu 16n,s6ng sau,nudc chay xiét hodc qua vuc sau hiém tro.
Cong viéc do dac xac dinh vi tri tim md tru doi hoi phai duge thuc hién nghiém tic,than
trong, c6 phuong phdp va lam nhiéu ldn bang nhitng thiét bi khic nhau dé so sénh,
kiém tra va dat dugc két qua do tin cay.

Tuy theo nhiém vu do dac cu thé, c6 thé 4p dung cdc phuong phap dinh vi tim mo
tru truc ti€p hay gian ti€p.

a) Phuong phap do truc tiép:

Viéc xédc dinh chiéu dai cAu va dinh vi tim mé tru clia cdu trén tuyén thang cé
chiéu dai du6i 100m nén thuc hién bang phuong phép do truc ti€p. Chiéu dai cdu va
khoéang cédch giira tim cdc mo tru duogc do bang thude thép két hop véi mdy kinh vi
ngam huéng thang. Trong pham vi ngap nudc, viéc do va ddnh dau dugc tién hanh trén
cau tam. CAu tam thudng dung bang g bén canh doc theo ciu chinh. Cu ndy con ¢6
thé phuc vu di lai trong thoi gian thi cong thi cong. Tru cAu tam thong thuong 1am bang
g0 tron & 12 + 16cm hodc gd hop 10x10, 15x15¢m, déng ngap sau vao nén tir 2,0 dén
2,5m. Mat cau lat van day 4cm. Tim doc phu dat trén mat cau tam va dugc danh diu c6
dinh bang dinh déng céch nhau 3 dén 5m.

- Dinh vi cau nho:

D6i v6i céc cau nhod c6 dong chay hep, nudc khong ngap sau,c thé déng cac coc
moc tuong d6i dé dang. Tir coc moc gan nhat dan ra tit ca cdc vi tri tim md,tim tru
bang cach do 2 1an c6 kinh vi ngam hudéng. Dat may kinh vi tai tim cla tiing mé va tru
dé xdc dinh vi tri cdc coc & hai phia thuong va ha luu cdu, méi phia déng 2 coc dé
khong ch€ dudng tim md,tim tru. Thong thudng ngam theo hudng vuong goc véi tim
cdu, trir nhitng cdu dat chéo tim tru hop véi tim cdu mot goc xac dinh ( hinh 4.2).
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Hinh 4.2 - So d6 dinh vi md tru cau nho
1- céc coc dinh vi tim doc céu. 2- cac coc dinh vi tim md,tru & hai phia thuong va ha
luu. 3- vi tri méng md,tru cau.

- Dinh vi cdu trung va cdu lén ngay trén mdt bang thuc dia :

Céc cdu trung va cau 16n chi st dung duoc phuong phdp do truc ti€p khi ¢ thé do
khoéang céch bing thudc.

Puong tim doc ciu dua theo hé thong coc mdc do thiét k€& lap tir truGc ma xac
dinh.

Chiéu dai cau, khoang céch 1€ tir coc méc dau dén tim mo va khoang cach gitta cac
tim mo,tru dugc do bang thudc thép c6 kinh vi ngdm hudéng. Do dai hai 1an theo hudng
di va huéng vé, két qua cin dugc hiéu chinh theo nhiét do moi truong tai thoi diém do,
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do doc dia hinh va luc kéo cang thudce khi do. Tot nhat 1a kéo thuGe theo phuong ngang
v6i luc kéo qui dinh va ding day roi ddnh dau di€ém kéo thuée. Cac 1an do déu do mot
nguoi c¢6 kinh nghiém kéo .
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Hinh 4.3 - So d6 dinh vi mé tru trén ciu tam .
a) Tru tam song song véi truc cau chinh.
b) Truc ciu tam khong song song vdi truc cau chinh.
1- coc moc da cd. 2- coc dinh vi. 3- pham vi méng md va tru.

Sau khi da c6 cac coc moc tim md tru,phai xay dung hé thong coc dinh vi nhu d6i
vGi ciu nho da néi 6 trén.

- Dinh vi cau trung, cau lén khi cé cdu tam :

Nhitng ciu qua noi c¢6 nuc,mitc nuéc khong sau cé thé dung ciu tam cach cau
chinh tr 20 + 30m dé do dac va di lai. Thong thudng tim cdu tam song song vdi tim
cu chinh.

+ Khi cdu tam song song vdi tim ciu chinh (hinh 4.3 a) cdch do nhu sau:

Tur cdc coc méc A,B da ¢6 lap truc phu A’,B’ trén cdu tam bang hé dudng sudn do
dac hinh chit nhat ABA’B’. Trén truc A’B’ do cu ly xéac dinh hinh chi€u clia cic tim md,
tru cdu chinh M;’, T,”,T,’...M,’. Dat mdy kinh vi tai c4c di€ém vira xac dinh ngam goc
90° so v6i truc A’B’, déng cic coc dinh vi tim md, tru & hai phia thuong va ha luu cau.
Giao diém clia huéng ngam truc AB va dudng déng cic coc dinh vi tuong tng sé& cho vi
tri tim mo, tru.

+ Khi truc cau tam khong song song vdi truc ciu chinh, truong hop nay gap
phai khi bén canh cdu chinh ¢6 moét cdu cii dang khai thdc, ta st dung 1€ nguoi di cua
cau nay dé dung duong truc phu A’B’ (hinh 4.3 b), hop vé6i truc ciu chinh mot géc 7.

}/za—900=90°—ﬂ=a;ﬁ 4.1)

Khoang cach gitta 2 méc A, B la:
AB = A’B’. cosy 4.2)
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Cu ly hinh chiéu cta cac md,tru trén truc phu A’B’ la khoang céch thiét ké
(thuc) chia cho cosy. Vidu T,’T,” =T, T,/ cosy.
Dit mdy kinh vi tai cic diém da xdc dinh dugc trén cAu tam, m& géc o so
vGi truc A’B’, xdc dinh céac coc dinh vi nhu phan trén da trinh bay.
b) Phuong phdp do gidn tiép :
Dai v6i nhitng cau trung va cau 16n ¢6 dia hinh phic tap, nuéc ngap sau va dong
chay xiét, song c6 thong thuyén... khong thé ap dung phuong phép do truc tiép. Dinh vi
md, tru va do chiéu dai bang phuong phép gidn ti€p 1a sit dung may kinh vi do trén mang
tam gidc dac.
Trén bo song, chon noi thich hgp lap mang ludi do dac la tam gidc hodc ti giic.
Mang luéi do dac can dugc xac dinh véi do chinh xdc cao cdc cu ly dai va cao do cic
dinh. Qui ddi toa do c4c dinh theo mot hé toa do qui udc thuan 1gi nhat.

D >»

2

Hinh 4.4 - Cac dang d6 hinh mang luéi do dac. 1- co tuyén. 2- tim ciu

Don gian nhat 1a 1ap mang do dac chi ¢c6 mot tam gidc v6i mot co tuyén va do 2
g6c dinh (hinh 4.4 a).Dé nang cao do chinh xéc va kiém tra 1an nhau dung mang ludi do
dac gém 2 tam gidc véi 2 co tuyén ( hinh 4.4 b),hoic hay dung hon ca 1a mang luéi do
dac t gidc v6i 1 co tuyén (hinh 4.4 c¢) hay 2 co tuyén (hinh 4.4 d).

Néu gin noi xay dung ciu c6 ciu cii hay bai ndi thi nén tan dung dit co tuyén trén
cu cii ( hinh 4.4 e) hoac trén bai gitta (hinh 4.4 g).

Khi sit dung phuong phap tam gidc dac dé do khoang céch giita cdc moc va tim
mo,tru mang ludi tam gidc dac cin phai thoa man céc diéu kién sau :

1- Hinh thai mang luéi tam giic dac:

+ Cau trung dung mang ludi 2 hoac 4 tam gidc.
+ Cdu 16n dung mang luéi t¢ gidc. Khi c6 biai néi giita song thi dung mang
[u6i trung tam ( hinh 4.4 h).
2- Diéu kién vé céc géc clia mang luéi do dac :
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+ Néu 1a tam gidc,cdc géc khong nhod qué 25° va khong 16n quéa 130°.
+Néu la t gidc, cdc géc khong nhod qué 20°.

3- Diéu kién mang ludi chung :

+ Mang lué6i chung phéi c6 it nhat 2 diém dinh vi dudng tim ciu, mbi bén bd
mot diém.

+ Bao gém nhiing diém ma tir d6 c6 thé dinh tAm md tru bing giao tuyén
thang va thuan 1oi kiém tra trong qua trinh thi cong.

Puong giao clia huéng ngdm va tim cau cang gan 90° cang t6t. Chiéu dai dudng
ngam tir kinh vi dén tam tru qui dinh khong 16n hon :

+ 1000m khi dung kinh vi ¢6 sai s6 goc 1”°.

+ 300m khi dung kinh vi c6 sai s6 géc 10”°.

+ 100m khi dung kinh vi c6 sai s6 géc 30.

S6 lugng giao diém bén suon khong dugc it hon 2 diém. Céc dinh va diém do clia
mang luGi do dac can dugc chon c6 dinh. Mbi 1an ngdim mdy can dan tim mdéc 1én d&
mdy. Néu khong thé din tim moc 1én d€ mdy thi cin x4c dinh cédc yéu t6 quay vé tam va
diéu chinh cho thich hop. Néu dia hinh phtc tap, cdc diém ngam bi che khuat trén mat
bang thi trén tm cta diém do can phai dung choi dan moc vé6i do cao can thiét ( hinh
4.5).

Hinh 4.5- Choi dan moc

Chiéu dai cau du6i 200m c¢6 thé dung 1 co tuyén . Néu céau dai hon phai dung it
nhat 2 co tuyén. Co tuyén cdm & noi bai song ¢6 do doc nho hon 1% . Trong mot s6
trudng hop cho phép cdm mot mang co tuyén dac biét.

Chiéu dai co tuyén nén lay bang nira chiéu dai can xdc dinh. Do chinh xdc khi do
co tuyén lay gdp doi khi do chiéu dai thong thudng.

Maéi tim tru mé dugc giao hoi t6i thiéu clia 3 dudng ngim tir 3 méc dinh cla
mang. Sai s6 ciia diém giao hoi khong qud 1,5cm.

Cach xéc dinh tim mot tru cAu bang phuong phap giao hoi tia ngdm trén mang
luéi tam gidc dac c6 2 co tuyén dugc chi ra trén hinh 4.6.

Chiéu dai co tuyén AC, AD va géc a,, a, tuong ting cliia chiing v6i dudng tim ciu
da duogc do dac va xac dinh tir trude. Chiéu dai AT, xdc dinh theo tai liéu thiét k€. Tu cac
yé€u t6 trén giai cic tam gidc ACT, , ADT,, tinh duogc cac goc B, va B,p,. Pat kinh vi
tai dinh C va D ngdm vé A md lan luot cac goc B, va B, giao hoi véi nhau va giao hoi
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v4i tia ngdm cia mdy dat tai A ngdm doc theo tim cau. Sai s6 cho phép nhu da trinh bay
O trén.

Hinh 4.6 - So d6 dinh vi tim m6 tru bang phuong phép giao hoi tia ngam.

Dé dinh vi tam thoi, néu T, & trén can thi dung tiéu dé x4c dinh, néu T, nim trong
khu vuc ngap nudc, v6i nude can dung coc tam, véi nude sau phai ding be phao.

Sau khi dinh vi tim m6 tru, c6 thé dua vao d6 dé xay dung cdc cong trinh phu tam
nhu dap dao, dip vong vay dat, 1am da gido... Khi da c6 cac cong trinh phu tam,can do
dac dinh vi lai cho that chinh x4c, tir d6 ma xay dung cong trinh chinh.
¢) Xdc dinh tim mé tru cdu cong :

Thong thuong tim cau cong dugc 18y doc theo dudng cong cua tuyén, truc doc cla
mo tru 1ay theo huéng ban kinh tuong tng cia dudng cong. Thuc t€, do diéu kién dong
chay, diéu kién dia chét hodc giao thong dudi ciu, truc doc clia mé tru c6 thé 14y song
song v4i huéng cua dong chay, huéng ciua duong dudi cau hay huéng phan gidc goc
dinh.

Pé xac dinh tim m6 tru cdu cong can théng nhat :

- Diém giao ctia truc doc dudng cong va truc doc md,tru la tim m6 tru cau.

- Truc ngang md tru 14y vuong goc truc doc tai tim ma,tru.

- Lay tim duong cong trén ciu lam truc doc cau.

- Huéng ban kinh duong cong 1a truc doc mé tru.

- Ti€p tuyén dudng cong tai tim mo tru 1a truc ngang mo tru.

Trén co s d6, cdc s6 liéu dé dinh vi moc va tim mé tru 12 :

+ Céc yéu t6 duong cong dau cau va trén cau.
+ Khoang cédch tim cac mo tru.

+ Ly trinh cdc diém.

+ Duong tén, cung tuong tng cla nhip cau.

Pinh vi tim ciu cong c6 thé 4p dung nhiéu phuong phéap. Tuy mic do phiic tap
cia cong trinh ma quyét dinh st dung phuong phdp nao. Thong thuong dinh vi tim mé&
tru cau cong bang nhiing phuong phdp sau :

- Phuong phép da gidc : Trén hinh 4.7a thé hién phuong phép da gidc dinh vi tim
mo tru cau. Coi vi tri tim mo tru 1a cdc dinh cua da gidc noi ti€p duong cong truc doc
cau. Dya vao tai liéu thiét k& tinh dugc cac canh, goc cla da giac.

Khi dinh vi trén thuc dia, vi tri tim m6 tru duoc xdc dinh 1an luot nén sai s6 bi
cong don, vi vay phuong phap nay chi 4p dung cho nhiing cau khong qué 3 nhip.

- Phuong phdp ti€p tuyén : Vi tri cia m6 tru dugc xac dinh theo mdc. Dua vao
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gbc dinh 0 va ban kinh cong R xdc dinh dugc T = Rcotgg va céc yé€u to duong cong

khéc. Dat mdy kinh vi tai M, xdc dinh hudng ti€p tuyén, do chiéu dai T, xdc dinh dugc
dinh D. Dat kinh vi tai D m& géc 0 vdi tiép tuyén M D, do chiéu dai T xdc dinh dugc
M,. Vi tri tim tru T,, T,... dugc xdc dinh bang phuong phdp toa do vuodng géc. Truc toa
do thuong chon 1a ti€p tuyén M D, (hinh 4.7 b).

- Phuong phédp day cung kéo thang(hinh 4.7¢) : Véi céc cau can hodc ciu c6
stt dung ciu tam dé do dac nén dung phuong phap day cung kéo thang. Tir ho so thiét ké,
c6 thé tinh dugc day cung M,Ms, chiéu dai cdc doan kéo thing va cu ly 1€ clia cdc doan
trén day cung. C4c cu ly phai do theo mat phang nim ngang. Trén day cung,xdc dinh cdc
diém hinh chi€u cia m6 tru biang thudc thép, c6 may kinh vi ngdm hudéng. Tur cdc diém
hinh chiéu da dugc xéc dinh, dat mdy kinh vi mé& géc 90° so véi day cung, ngim huéng
dé do do dai tung do dong tir day cung, xdc dinh vi tri tim tru.

- Phuong phdp toa do cuc : Dua vao ho so thiét k€, xac dinh dugc cac yéu to
cta tam gidc ABO (hinh 4.7 d), tir d6 xac dinh tam O trén thuc dia. Ngoai ra, ciing tinh
duoc céac toa do cuc clia cac tim md tru véi cac goc a,, a,... tuong Gng. Dung may kinh
vi dat tai O m& cac goc véi OA la a,, ... xac dinh dugc vi tri hinh chi€u xuyén tam
cua cdc tru T,, T,,T; 1a T,’, T,”, T;” trén day cung AB. Dang kinh vi dat tai O, ngdm
huéng dé do céc toa do cuc tuong tng xac dinh dugc vi trf tim tru T,, T,,T;.

- Phuong phdp giao hoi tia ngam : Néu cdu I6n dia hinh phic tap, nuéc ngap
sau khong dp dung dugc nhitng phuong phéap dinh vi néi & trén thi sit dung mot hé thong
duong suon, dung may kinh vi dat trén cdc dinh dudng sudn ngam giao hoi khong dudi 3
tia cho 1 tim m6 tru. Hé thong dudng sudn t6i thiéu c6 2 co tuyén. Cdc yéu t6 hinh hoc
duoc tinh todan dua trén thiét k&. Tot nhat 1a xéac dinh toa do cua tét ca cac dinh theo mot
hé toa do thuan 1oi. Thuc hién dinh vi tim tru bang giao hoi tia ngdm nhu phan trén da
trinh bay.

a) c)

T2 T3
T T4
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Hinh 4.7 - So d6 do dac cac phuong phép dinh vi cau cong
a) phuong phap da giac. b) phuong phép tiép tuyén.
¢) phuong phép day cung kéo thang.
d) phuong phap toa do cuc. e) phuong phdp giao hoi tia ngam.

Nhitng yéu cau k¥ thuat khi dinh vi md tru ciu cong :

- Pinh vi mé tru cdu cong bang phuong phdp day cung kéo thiang, phuong
phap toa do cuc hay phuong phéap ti€p tuyén st dung mdy kinh vi ¢ do chinh xac
<30’, chiéu dai do theo phuong ndm ngang sai s6 cho phép khong qua +0,5cm. Chiéu
dai do khong dugc 16n hon 2 1an chiéu dai thudc.

- Céc kich thuGe do dai phai duoc do 2 14n ( bang 2 cach khac nhau, hodc tir 2
moc khéc nhau, hodc do 2 nhém do khéc nhau, thoi diém do khdc nhau dé trénh sai s6
lap lai ). Néu diung phuong phdp ngam giao hoi tr 1 mang dudng suon do dac phai
ngam mdi diém 3 1an, mdi l4n it nhat 3 tia ngdm, 3 giao diém sai khong qua 3cm.

d) Phuong phdp do cao do :

TruGe va trong sudt qua trinh thi cong, ngoai cong tac do dac dinh vi con phai do
dac cao do cong trinh.

Cong tac do cao do dugc tién hanh bang may thuy binh.

Cao do cong trinh phai thong nhat dugc dan vé tir mot moc cao dac (mdc ndy cé
thé 12 moc cao dac Qudc gia hodc méc gia dinh duge qui uée st dung). Pé cho viéc din
cao do duogc chinh xdc, mau chéng dén moi hang muc cua cong trinh phai 1ap mot hé
thong méc cao dac b sung phan bs hop ly trén cong truong. Hé thong moc cao dac
chinh va phu lién hé thong nhét v6i nhau, c6 hé so luu trit di kém. Mbi bén m6 bt budc
phai c6 mot moc cao dac phu. Toan bd hé thdng mdéc cao dac vdi sai s6 theo qui trinh
la +20-/L ( L - khoang cédch cao dac tinh bang Km, sai s6 tinh bang mm ) va tri tuyét
d6i nho hon 10 mm.

Khi thi cong tru, dé theo ddi duoc nhanh chéng va chinh xéac cao do & ting thoi
diém thi cong, can dat nhitng moc & mic thap va miic cao.

Toan bo viéc do dac cao do cong trinh phai thuc hién 2 14n bing mdy thuy binh ¢6
do chinh xac tuong tng theo yéu cau.

176
http://vietnam12h.com





