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Quy trinh ki thuat xac dinh d¢ lin cong trinh dan dung va
cong nghiép bing phurong phap do cao hinh hoc

Technical process of settlement monitoring of civil and industrial
building by geometrical levelling

3.1.

3.2.

Pham vi 4p dung

Tiéu chuén nay dp dung dé do va x4c dinh do Lin cong trinh dan dung va cong nghiép bing
phuong phdp do cao hinh hoc. Cic cong trinh xay dung (khong phén bigt tir ngudn vén nao)
thudc nhiing déi tugng sau day déu phai ti€n hanh do va xdc dinh do ldin.

- Céc cong trinh cao tang dit trén méng coc ma sar,
- Cdc cong trinh nhay cam véi 1dn khong déu;
- C4c cOng trinh dat trén nén dat yéu;

- Céc loai d6i turgng cong trinh khdc khi ¢é yéu cdu do va xdc dinh d¢ 1dn cing dp dung tiéu
chudn nay.

Tiéu chudn quy dinh cdc chi tiéu ki thuat do d¢ lin céng trinh dan dung va cong nghiép
bang phuong phép do cao hinh hoc va huéng dén ki thuat dé thuc hién cdc chi tiéu nay.

Tiéu chuén trich din

TCVN 3972 : 85. Cong téc tric dia trong xay dung.

Quy pham xay dung Iudi do cao nha nuéc hang I, 2, 3, va hang 4. Ban hanh theo Quyét
dinh s8 112/KT cua Cuc trudng Cuc Do dac bdn d6 Nha nudc. Ha Noi, 1988.

- Quy dinh chung

T4 chitc thié€t k€ cdn can cif vao tim quan trong clia cong trinh, tinh hinh dia ch4t tai cong
trudng dé xdc dinh cdc doi tugng va hang muc cén do lin, vi tri cdc m3c chuén, phan bs
céc diém do lin, phuong phédp dit méc, kiéu mdc, do chinh xdc khi do, céc tai liéu can
thu thap va phuong phép chinh li két qua.

Viéc do va xac dinh do ldn cla cong trinh cin dugc ti€n hanh ngay tir khi xay xong
phan mdng.

Co quan 6 chifc do, x4c dinh va theo d6i do ldn 13 chi ddu 1w,
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3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

D6 1dn ctia nén méng cong trinh cin phai do mét cdch hé thang va théng bdo két qua kip
thai theo chu kY, dé€ nhan duoc céc thong s6 dic trung vé do lin va do dn dinh cba nén
méng dong thoi ki€m tra nhitng s6 liéu du tinh vé€ d¢ lin cta cong trinh cho cdc loai dat
nén. Viéc do d6 lin cong trinh cdn ti€n hanh thudng xuyén cho dén khi dat dugc do 6n
dinh vé do ldin (16¢ do 1dn cha cong trinh U lmm/nam + 2mm/nam). Dng thoi viée do
do lin cong trinh ciing ¢6 the ding lai néu nhu trong qua trinh do gid tri d6 lin theo chu
ki cia cdc diém do dao dong trong gidi han do chinh x4c cho phép.

Trong trudong hop néu thdy cong trinh c6 nhing dau hiéu chuyén dich dot bi€n (14n nhiéu,
ndt, nghiéng, truct) cdn té chire do kip thdi, dé xdc dinh céc thong s6 chuyén dich, tim ra
nguyén nhan va mic do nguy hiém d6i véi céng trinh, trén co s& d6 dua ra nhitng kién
nghi va gidi phdp can thiét.

Két qua do do lin cong trinh dung d€ dénh gi4, kiém ching lai Ii thuyét clia cac giai phdp
thiét k& nén va méng. Déng thdi nd con lam co s& dé dua ra nhing bién phap cén thiét
phong chéng su ¢ 6 thé x4y ra. K&t qua do do lin con duge xem xét két hop vai nhing
tai liéu ve dia ki thuat va cdc tai liéu thi nghiém vé co hoc dat.

Trudce khi do d6 lin c6ng trinh can nghién ciru va tham khdo cdc a1 liéu sau:

- Dic diém vé nén méng, quy mé xay dung cla céng trinh cdn do do lin va yéu cdu cla
tiéu chuin hodc quy pham vé gia tci dd lin cho phép;

- Mit bing t8ng thé cla cong trinh;
- Céc két qua khao sdt vé dia k1 thuat;

- Mat bang, mit cdt clia ting céng trinh riéng biét, trong d6 cb ghi r5 kich thudc, vi tri va
két cdu mong;

- So d6 tai trong tac dong 1én nén dat;

- Tién d6 thi cong cong trinh;

- Cdc théng tin v€ hién trang cong trinh trong thoi gian khai théc sit dung va bao tri.

Khi ti€n hanh do do lin cong trinh cin cdn ¢t vao muc dich yéu cdu, nhiém vu do do lin

dé lya chon gidi phép ki thuat. Truéc khi do cdn phéi viét dé cuong hoic phuong an ki

thuat do d¢ ldn cong trinh va tuy theo yéu cdu cu thé phdi dugc cdp c6 thdim quyén

phé duyét.

D6 lin cong trinh duge do va tinh i nhitng méc chudn 6n dinh goi 1a do lin tuyét d6i

(tr61, lin). D$ lin cong trinh duge do va tinh tr mot diém én dinh nao dé cha cong trinh

goi la dé lin twong déi (tr6i, 14n).

May va dung cu do d liin phai ¢6 cdc tinh nang ki thuét phit hgp, dam bao d6 chinh x4c

va cin dugce kiém tra, kiém nghiém chat ché trudce khi do.

P6 chinh xdc cha viéc do do lin cong trinh néu trong dé cuong hodc phuong 4dn ki thuat,

dugc xac dinh dua vao dac diém, loai nén, méng, gia tri do in cho phép va giai doan xay

dung cong trinh.
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Viéc do dé liin cong trinh dugce ti€n hanh theo cic giai doan sau:

' a) Lap chuong trinh do: Trong dé néu muc dich, nhiém vu cia cdng tac do 85 lun (ghi o
du dinh phan b6 cdc maoc chudn, moc do d6 ldn, chuin bi k& hoach do dac va lya chon
phuong phap do).

b) TS chitc do: Bao gém viéc x4c dinh khéi lugng cong viéc, lap k& hoach, chuéan bi méc,
gin cic mdc do @6 lin, kiém nghiém mdy, mia vi do ngoai thyc dia theo cic chu ki.

¢) Xir I{ s& licu do dac: Bao gdm viéc kiém tra két qua do ngoai thuc dia, binh sai va tinb
todn gia tri d¢ lin, ddnh gid do chinh x4c cha két qua do, 1ap so d6 do theo cdc chu ki,
lap cac dd thi theo truc va binh d6 lin cong trinh.

d) Viét bdo céo tdng hop va phan tich két qua do.

e) Té chitc nghiém thu.
Pinh nghia mot so thuat ngir

G4c i: LA géc léch cha truc ngéam 8ng kinh so v6i mat phing nim ngang.

Bo do cuc nho: La ndm khac vach dé di dong tdm kinh phing nghiéng di mot gée lam tia
ngam dich chuyén mot khodng chia danh nghia trén mia, 1cm tuong tng véi 100 s& doc
trén nidm khic vach.

Chénh cao nhan doi: LA chénh cao doc dugce trén mia Invar ¢6 gid tri khoang chia danh
nghia {a lem, con khoédng chia thuc t€ }a Smm.

"Céc”: La dung cu dé dat mia chuyén d6 cao khi do chénh cao gita hai diém khong nhin
thay truc tiép bing mot tram mady.

Thiét k& phuong 4n do d¢ lin cong trinh

Phuong an ki thuat hodc d¢€ cuong ki thuat do dd lin cong trinh duge thi€t k& tuy thude
vao tdm quan trong cta coéng trinh, dicu kién dia chat cong trinh cta khu vuc x4y dung,
cac dai tuong do va dam bao cdc ndi dung sau day:

- Phin gidi thiéu chung: Gidi thiéu muc dich, y nghia, nhiém vu va yéu ciu cha cong tic
do d¢6 lin, gidi thiéu cdc dac di€m hién trang, 14n, nift clia cong trinh trong thot gian
dang thi cong, trong thdi gian van hanh va cdc dac diém khic ¢6 lién quan dén cong tac
do dd ldn; :

- Thi€t k& hé théng méc do;

- Thigt k& so d6 do va dénh gid d6 chinh xdc cla phuong an thiét k&, x4c lap cdp do va
chu ki do;

- Céc phuong phap do d¢ lin va quy trinh do;
- Chon mdy, dung cu do va ti€n hanh cdc yéu cau kiém nghié¢m;

- Cic quy dinh cu thé khi do dac, yéu ciu vé kiém tra k&t qua do dac tai hién trudng;
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52.

6.

6.1.

6.2.

6.3.

- Phuong phap xir Ii s8 liéu do;

- Phuong phaép tinh todn théng s6 do lin,

- Phan tich va danh gid do 6n dinh ciia cdc méc chuan;

- Lap hé so bdo cdo;

- Cdc vin dé vé vat tu, kinh phi, nhan luc, an todn lao dong va céc van dé khic;

N6i dung chi tiét cha viéc thiét k& hé théng méc do, so d6 do, cdp do va chu ki do duge
trinh bay chi tiét & cdc muc:7, 8. Trong qué trinh thi cong néu ¢é thay déi vé phuong 4n
ki thuat hodc dé cuong ki thuat cin phai c6 van ban cu thé kem theo thiét k& bé sung.

Thiét bi do d¢ lin céng trinh

Dé do d6 liin cong trinh cin phai st dung cdc méy thuy chuin d6.chinh xdc cao nhu:
Ni004, Wild N3, Ni002, NA3003, H1, H2, H3, NAK2, KONi0O07 va cdc mdy cé dé chinh
xdc tvong duong véi cdc tinh ndng ki thuat chd yéu nhu sau:

- D6 phéng dai cia 6ng kinh khéng nho hon 24 ]an.

- Gid tri khoang chia trén 6ng nu6c dai khong vugt qué 12"/2mm, hinh anh cia bot nudc
phai thay dugc trong may (d6i véi cdc may NiO30, Ni004).

- Gi4 tri vach khac vanh doc s6 cla bé do cuc nhd 12 0,05mm hoac 0,10mm.

Mia d€ do do lin 12 mia invar ¢6 chiéu dai 1m, 1,7m, 2m hodc 3m, mia gb c6 chiéu dai
3m, gid tri khoang chia cta céc vach trén mia 13 5Smm hodc 10mm. Trén mia cé gan 6ng
nudc tron gia tri khoang chia nhd hon 5'/2mm.

Trudc khi do do lin cong trinh cin phai kiém nghiém méy theo cdc n6i dung sau:
a) D3i v6i may khong tu déng can bing

- Xern xét bé ngodi clia may;

- - Kiém nghiém vi hiéu chinh vi trf bot nudc tron;

- Kiém nghiém v hiéu chinh vi tri bot nude dai;

- Xdc dinh gid tri vach khic clia 6ng nudc dai va sai s6 hinh anh parabol;

- X4ac dinh gid tri vach chia cta bd do cuc nho trén cdc khoang cdch khic nhau;

- Ki€m tra do chinh x4c clia truc ngdm khi diéu chinh tiéu cu;

- Kiém tra hoat dong clia vit nghiéng bing mia.

Neéu viéc do do ldn phai tién hanh trong nhiéu ngay, thi hang ngay cin kiém nghiém va
hiéu chinh bot nudc tron, bot nuéc dai. Khi géc i dao dong qua 12" thi can ¢é bién phip
loai trir anh hudng ctia né truée khi do.

b) D6i véi cdc mdy tw dong can bing thi cdn thuc hién

- Xem xét b€ ngoai ciia may;

- Kiém nghiém va hiéu chinh bot thuy tron;
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- Kiém tra hoat déng cla bo tu can bing;
~ Xéc dinh gi4 tri vach chia clia bo do cuc nho trén cdc khodng cdch khdc ahau;
- Kiém tra do chinh x4c cia truc ngdm khi di¢u chinh tiéu cy;
6.4. Trudc khi do do lin cong trinh mia cdn phai duge kiém nghiém theo cdc noi dung sau:
- Kiém tra todn bo bé ngoai clia mia va dai bang invar.
- Kiém tra d6 cang cla bang invar bing luc k& c6 do chinh xdc cao. Sai khdc gita luc

cang thuc t& va dé cang tiéu chudn phai nho hon 1/20, néu 1én hon 1/20 thi can phai
chinh lai vit cing hoac thay 10 so;

- X4c dinh chiéu dai thuc cia cdc khoang chia cdch nhau 1m trén thang chinh va thang
phu (néu cé) clia mia invar bang mdy chuyén dung (mdy MK1):

- Chénh lech gita chiéu dai kiém nghiém va chiu dai li thuy¢t khong duge vugt qua
+ 10mm;

- X4c dinh sai s6 khodng chia 1dm trén thang chinh vi thang phu (n€u c6) cla mia Invar,
sal sO nay khéng dwoc vuot qud + 0,15mm;

- Ki€m nghiém mit ddy mia ¢6 vudng gdc véi truc cla mia hay khong;

- Kiém nghiém gid tri vach "0" cha 2 mia (n€u sir dung 2 hodc nhiéu mija dé do do lin);

- Kiém nghiém bot thuy tron trén mia;

- Xic dinh do6 vbng cla mia. Né€u mia ¢4 d¢ vong f > 4mm déi vdi mia Invar va 8mm daéi
v6i mia gé thi phai déi mia khic;

Céc tai liéu kiém nghiém may va mia dugc déng gdi riéng va nop kém theo hd sa do do

ldn céng trinh. Phuong phdp kiém nghiém may va mia dugc trinh bay trong quy pham.

7. Modc chuin va mdc do lin

7.1.  Maéc chudn

7.1.}.  Madc chuan la méc khdng ché dé cao, 12 co s& d¢ xdc dinh d6 hin cong trinh. Méc
chudn cén thod min cdc yéu ciu sau:

- Gilr duge do cao én dinh trong sudt qud trinh do do lin cong trinh;
- Cho phép ki€m tra mot céch tin ciy d6 6n dinh cda cic mac khic;
- Cho phép dan dd cao d&n ciac moc do lin mét cich thuan loi.

7.1.2. Vi cdc méc chudn cin duoc dat vao 16p dar 6L, dn dinh (cat, san soi hoac sét cing
c6 bé day 18n), cdch ngudn gay ra chan dong 16n hon chifu sau cia moc (d6i véi méc
chén sau). Khoang cich tr méc chuin dén cong trinh (cong trinh dan dung va cong
nghiép) thudng tr 50m + 100m.

7.1.3.  Khi lgi dung cdc cong trinh cd dé diit m&c chufn thi cdc c¢ong trinh niy phéi hoan toan
on dinh (khong cé cdc hi¢n tugng bién dang do chuyén dich, lin). Khong didt mdc
chuan 1ai cac cong trinh ¢4 (ai trong dong (tai trong thay doi).
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7.1.4.

7.2.

7.2.1.

7.2.2.

7.2.3.

7.2.4.
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Tuy theo tinh chdt, dién tich mat bang va tdm quan trong cba cong trinh, s6 fugng méc
chudn cin chon phit hop véi TCVN 3972 : 85, va duge chia thanh 3 loai: A, B, C. Moc
chuén loai A 1i méc c6 dang coc 6ng. M6c nay thudng 4p dung khi do do lin cdc cong
trinh quan trong xay dung trén nén dat dé 6n dinh, chiéu sau khé 16n, khu vuc thi cong
chiu tdc dong cha luc dong hoc. Hinh dang va cau tao méc chuan loai A duge trinh
bay & hinh A1, phu luc A.

Mo6c chuidn loai B 12 moc ¢6 dang coc bé téng c6t thép. Moc nay thudng 4p dung khi
do d¢ ldn cdc cong trinh xay dung trén méng coc chiéu sau dat d€n 16p dat d4 tot dugc
sit dung d€ tua coc cong trinh. Hinh dang va cdu tao clia méc chudn Joai B duge trinh
bay & hinh A2, phu luc A.

Méc chuan loai C 1a mdc ¢6 dang coc ngin hoic khai bé t6ng duge chén vao 16p dat
16t nguyén tho ddu tién. Loal mdc nay thudng dp dung khi do d¢ lin cdc cong trinh
dan dung dugc xay dung trén nén dat dd kém o6n dinh. Hinh dang va cdu tao cua méc
chuin loai C dugc trinh bay & hinh A3a, hinh A3b, hinh A3c. phu luc A.

Ciu tao ddu do clia cdc mSc chudn c6 dang hinh cdu, chom céu bing thép khong gi.
bing dong hoidc bang sif. Néu ché tao ddu méc chudn bing thép thudng thi phai dugc ma
d€ chdng gi. Phan ddu cla cdc méc chudn cdn duge xay bao vé ¢ nap day sao cho téc
dong cua mat dat khong lam anh hudng dén vi tri clia méce (xem phu luc A). Déi véi cac
céng trinh quan trong méc chuan cin dugc xay rao bao vé va khod cong khi ra vao.

Trong nhiing trudng hgp cén thiét hodc chi diu tr cé yéu ciu thy dan do cao tir diém
c6 do cao nha nudc gdn nhit vao hé théng cdc moc chudn.

Moc do d6 lin

Mdc do do lin 1a méc duge gin true 1i€p vao céc vi trf ddc trung cda cdc két cau chiu
luc trén nén moéng hodc than cong trinh, dung dé quan sat do trdi 1dn cda cong tinh.
Maée do do lin duge phan ra cdc loai nhu sau:

- M@c gén tudng, cot;

- Md&c nén méng;

- Cac méc chon sau ding dé do d6 lin theo 16p dat.

Moc do do lin phai ¢é két cdu viing chac, don gidn va thudn tién cho viée do dac, khi
dat mia, treo mia, khong lam thay déi d6 cao cta né.

Khi thiét k&€ cdc moc do do lin phai nghién ciiu céc tai lieu mat bang b6 tri méng. mat
bing cong trinh dé dat méc vio ddng vi trf cdn thiél, trdnh dugc su pha hong hoac mat
tdc dung do dac trong c4c chu ki sau,

Méc do d6 lin can bo trf sao cho phan dnh duge mét cdch ddy di nhdt vé do 1dn cia
10an cong trinh va bdo dam dugc cac diéu kién do dac, khi b6 tri méc do 86 lin cédn
tham khéo ¥ ki¢n cla ngudi thiét k€. S8 lugng méc do do tin cho mot cong trinh can
dugce tinh todn thich hgp sao cho vira phin anh dugc dac trung vé do lin cia cong trinh
vira ddm bao tinh kinh t€. Khoang cach giffa cdc méc do do lin phu thudc vao diéu
kién dia chat cong trinh, ciu tao cia mdy do, gia tri d6 ldn udc tinh va muc dich coa
viec do do lin v.v...
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Méc do 86 Idn phai duge dat sao cho c6 thé chuyén do cao truc ti€p t mc nay sang
m&c khdc, dic biét 12 & cdc vi irf ¢6 lién quan dén su thay d6i két cdu, dong thi cé thé
do ndi v8i méc chuin mot cich thudn tién.

Madc do d6 hin phai duoc dit & céc vi tri dic trung vé do lin khong déu, céc vi tri du
dodn 1a 1Gn manh, cdc két cdu chiu luc khdc nhau, nhiing vi tri thay d6i vé dia chat
cong trinh hai bén khe lin, not ¢é thay ddi tai trong, him thang mdy, vi tri ti€p gidp
gifa hai cong trinh va nhitng vi tri cong trinh bi€n dang dot xuat.

Pa&i vdi cdc cong trinh nhi & va nha chung cu khong cé khung chiu luc, sir dung tudng
gach chiu lue, méng bang thi moc do do ldn duge phan bd theo chu vi cia cong trinh,
céc méc cach nhau 10m + 15m. Khi chiéu réng ctia cong trinh 1én hon 25m thi cdc
mdc duge dat thém & tudng ngang. tai chd giao nhau cia ching véi tudng gach doc.

Daj véi cac cong trinh cong nghiép va nha khung chiu luc, méc do do lin duge dat tai
céc cot chiu luc theo chu vi cila cong trinh va bén trong cong trinh sao cho cédc méc
dugc phan bd theo truc ngang va truc doc t6i thiéu Ja 3 méc tai mdi huéng. Tai khu vuc
bé 16 hoac méng mdy cdc mdéce do do ldn duge bé tri day hon theo cac truc d61 ximg.

P6i véi cic khu nha chung cu cao tdng ¢é cdc sin bing panen tdm 16n va cdc nha tap
thé cé cdc méng 1ap ghép thi cdc mSe dugc dat theo chu vi va truc cla nha cdch nhau
tr 6m + 8m (tuong Ung vai hai tAm panen hay con goi la tuong ung qua hai budc cua
panen).

Daoi véi cdc nha xudng duge xay dung trén méng coc thi cdc méc phan bé cich nhau
téi da la 1Sm theo truc doc va truc ngang cba cong trinh. Khi chiéu rong cua nha
xudng 1én hon 25m thi s6 lugng mdc do do lin duge bo tri ting thém mot hang 10m
theo cdc truc. A

Déi vai cdc nha san xudi nhiéu tdng va cdc cong trinh cong nghiép c6 mong bing giao

nhau thi méc do d¢ lin s€ duge bd tri theo hudng doc vi ngang cla truc méng va theo
. > N N - . n N e o 2 5 P

chu vi cua coéng trinh, védi mat dé médt moc trén 100m” dién tich.

D61 véi cdc cong trinh loai 6ng khéi, sild, 10 luyén gang, cong trinh dang thdp, mdy
nang, kho théc v.v... méc duge dat 16i thiéu 4 chiéc theo chu vi. Vi cdc cong trinh cin
bao dam chuyén dong theo mét truc. cdn dat méc do do lin d6i xdng qua hai bén cda
ching. D61 véi cdc ddm cau chay, gid da, dat mdc tai cdc cdt chiu luc va b6 uf theo
dudng tryc. '

Dai véi cdc tudng vich citng va vich cing c6 tru, cdc méc duogc dit theo chu vi cla
cong trinh vdi khoang cach tir 15m + 20m.

D4i véi trudng hop ning cap céi tao cong trinh thi tai noi ti€p gidp véi cong trinh ci
dugc xem nhu khe lin v méc do dé lin duge dit cho ca hai bén cia cong trinh.
Khoang céch gida cdc m&c do do lun cdch nhau tir 15m + 20m.

D6i véi cde cong trinh quan trong, cdc codng trinh nghé thuat mat ngoai op bang vat
lieu quy nén chon loai méc do dd lin ¢ ban 18 quay, c6 nip ddy nhim dam bio my
quan cho cong trinh. C4u tao cliia moc loai niy duge trinh bay & hinh B.2, phu luc B.

11
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Khi dat cdc méc lin can luo ¢ dén do cao clia mSe 50 véi mit nén dat xung quanh va
khoang cdch tir ddu méc dén mat phang cla tudng hay cot dé cho viéc dat mia dugc thuan
tién. D61 véi cdc Joai mia dung trén ddu méc, nén dat moc & do cao tir 1Scm + 20cm so
v6i mit nén, con céc loai mia treo nén diat méc & do cao tir 80cm + 200cm so v3i mat nén.
Khoang céch tlr ddu mac t6i tudng hodc cot thudng tir 3cm + 4cm. Noi dat cac méce can
phai ghi ki hi¢u quy udc trén dé dn cta cong trinh hay 1o nha véi ti 1& 1: 100 + 1: 500 va
dat tén cho modi moc.

Trong qué trinh do dac né€u phat hién thay méc bi mat, can phéi gin b6 sung méc méi.
Vi tri cua né cich moc di mat khong vuot qua 3m. Sau khi gin mGc phéi dat tén cho
m&c mdi va them ki hiéu quy udc.

Sau khi dil méc céin do noi 16i cac truc dinh vi, cac clra s6, cdc phén 161 cla cong trinh
hoac cdc géc nha va do chinh x4c 18t da la 10cm.
Dai véi cédc loai méce nén, khong nén dit cao qua lem va chd y dén diéu kién dat mia
trén ddu maoc. Khi do lin néa dat xung quanh cong trinh hoac nén dat yéu trén pham vi
réng can bo i cde mée do hin nam siu so v6i mat dat tir 40cm + 50cm. C4u tao cua
moc do lin nén duge trinh bay & hinh B.4, phu luc B.
S6 lugng méce do do lin dat cho nhi dan dung hodc cong trinh cong nghiép duge udc
tinh theo cong thifc tong quéal sau day:

P

N=— (7.1)
L

Trong dé:

N la s6 lugng moc do d6 ldn;

P la chu vi nha hoac chi€u dai méng, (m),

L 12 khoang cich giira cdc mdc do do 1dn, (m);

D6t véi céc nha x4y trén méng coc hodc méng be s§ luong ddu mée duagc tinh bing

cong thic:

(7.2)

T W

Trong dé:
S Ia dién tich mat méng, (m?);
F 12 dién tich khong ché ciia mét méc, (m?), thuding ldy tir 100m? + 150m>.

So d6 b6 tri méc do do lin cho mot s6 dang nha, nha xudng, cidc cong trinh cong
nghiép, mdéng mdy duge néu & hinh C.1, C.2, C.3, C4, C.5, C.6, phuy luc C.

Céu tao moéc do d6 lin duge phan ra 3 phan chinh:
- Than mdc;
- Dau maéc;

- Phin bao vé.
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Tuy thudc vao loai cong trinh ma thian méc ¢d cdu tao khdc nhau. Khi dit méc phai
dam bdo su lién k&1l vimg chic gifra than méc v6i than cong trinh. Ddu mdc dang hinh
cdu, hoac ban céu, dé bao dam khi dung mia thi mia s& luon luén ti€p xuc tai mot diém
cé dinh, (hinh B.1, B.2, B.3, B.4, B.5, phu luc B).

7.2.24. M6c do do lin cong trinh cdn duge bdo quan, c¢é nidp bao vé va trdnh va dap. Trudng

8.

8.1.

8.2.

8.3.

hop cin thiét nén cé van bian ban giao viéc bao quan méc vdi don vi chi quan va thi
céng cong trinh.

X4c lap cap do, thiét ké so d6 do, chu ki do

Viéc do d6 lin cong trinh duge chia lam 3 cdp: Cap I, cap 11, cap III. Do chinb xdc yéu
cdu cla tirng cip duoc dic trung bdi sai $6 trung phuong nhin dugc tir hai chu ki do.

- Doi véi cap I: *+ lmm.
- B6i véi cap I t 2mm.
- DBé1 véi cap 1L + Smm.

D6 chinh x4c cia viée do d6 lin cong trinh duge ude tinh theo cong thic:

g Sli _Slti—l)
Mgai =~ 23

8.1
€

Trong d6:

m, ; 14 yéu cdu do chinh xdc do d¢ lin & thoi diém t;;

Si» Sii-1) 14 6 lin (du bdo) & thai diem 1; 1.,

e la hé s6 dic trung cho d6 tin cdy cua két qua quan tréc, thong thudng € = 4 = 6.

Khi ugc tinh do chinh xdc d€ lua chon cip do d6 lin cong trinh cdn ddam béo cdc chi tiéu
kinh t€ kT thuat. Cap do hop Ii phai thod min cdc dang thic sau:

Mg

n=—5_ (8.2)
PHycu
hoac
R (83)
f !
V PHycu
Trong dé:

p 1a gid tri du ki€n ca sal s8 trung phuong trong s6 don vi;
Mg va Mag 12 sai $6 trung phuong yéu ciu xdc dinh do lin S hojic hiéu so do lin gita
hai diém;

l « ar " - + - ar
—— la trong s6 dao d6 cao cua diém yéu;
Hyeu

13
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8.4.

8.5.

8.6.

8.7.

8.8.

8.9.

8.10.

14

Viéc xdc dinh trong s6 d4o do cao ciia diém yéu dugc dya tréa sg dé mang ludi do do liin
va thuc hién theo moét trong cdc phuong phap sau:

- Phuong phép thay thé trong s6 tuong duong;
- Phuong phdp nhich dan;
- Phuong phédp uéc tinh theo cdc chuong trinh duge 14p trén m4y tinh.

Trong s6 trén médt doan do trong do d6 1dn cong trinh dugc chon theo s6 tram may va tinh
theo cong thic:

p=— (8.4)
n

néu chon ¢ = 1 thi my,, . = p.

Trong trudng hop riéng biét cdp do do lin duge chon phu thudc vao nhimg tri s6 cua do
lin du dodn. Viée sit dung phuong phdp do ¢6 thé dugc diéu chinh sau khi da ti€n hanh
do dugc 3 chu ki déu tién va thdy rd t6c do lin clia nén, méng cong trinh. Gia tri d6 lin
du tinh cta nén, méng cong trinh va sai s6 cho phép do do lin cho céc giai doan dugc
néu & bang 1.

Can ¢t vao dac diém cla ddt nén va tdm quan trong clia cong trinh, viéc lua chon cdp do
d¢ lin nén tham khao phu luc D.

Can cif vao hé¢ théng mdc di thiét k&, yéu cdu vé do chinh xdc xdc dinh d6 ldn va kha
nang nhin thiy cta cdc méc, dé thiét k& céc tuyén do, xdc 1ap so dé hinh mang ludi va lua
chon cép do hop li.

Sa d6 mang ludi do d6 ldn cin dugc chuyén 1én binh dé hoac ban dé ti 1& 1/100 + 1/500
va ¢6 ghi chi ¢in than. Trong qué trinh do dac cdc chu ki néu c6 su thay déi vé vi tri méc
va tuyén do thi cin phai b6 sung vao so dé do.

Tuy thudc vao timg cong trinh ma dir ki€n chu ki do. Chu ki do dugc tinh todn sao cho két
qua thu dugc phan 4nh ding thuc chat qua trinh lam viéc cta nén méng va su 6n dinh cla
cong trinh. C6 thé phan chia chu ki do thinh 3 giai doan:

- Giai doan thi cong xay dung, cong trinh lin nhiéuv;
- Giai doan d¢ lin giam dén;
- Giai doan tét ldn va 6n dinh.

Giai doan thi cong xay dung, (cong trinh 1dn nhiéu), nén dat méc va do chu ki dau tién
sau khi thi cong xong phin méng. Cdc chu ki tiép theo tuy thudc vao cong trinh cu thé va
td¢c d6 xay dung. Cé thé xic dinh bing (%) tii rong, nén do vio céc giai doan cdng trinh
dat 25%, 50%, 75% va 100% tai trong bén than céng trinh. Khi ti€n do xay dung déu thi
c6 thé bé tri chu ki do theo tudn hodc thing.
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Bang 1: Sai s6 cho phép do d9 lin theo giai doan

Pon vi tinh la milimét

Gid tri . Giai doan xdy dung Giai doan khai thdc sir dung
d6 lin dy tink ’ Loai dat nén

(mm) Cit Dit sét Cit DAt sét

<50 1 1 | |
50 + 100 2 | | I
100 = 250 5 2 1 2
250 + 500 10 2 5

> 500 15 10 5 10

8.11.

8.12.

8.13.

Giai doan d6 ltin cia cong trinh giam ddn, tdy thudc vio dang mdng, loai nén dat ma
quyét dinh chu ki do cho thich hgp, cdc chu ki ddu cha giai doan ndy c6 thé ti€n hanh w3
dén 6 thang, cdc chu ki ti€p theo dugc quyét dinh trén co s& do 1dn cua chu ki gin nh4t da
xac dinh. S8 lugng chu ki trong giai doan nay tly thudc vao gid tri va t6c d6 lidn clia cong
trinh ma quyét dinh.

Giaj doan 8n dinh v tat lin duoc do theo chu ki tir 1 dén 2 nam, cho dén khi gid tri do
lin cla cong trmh nam trong gidi han 6n dinh.

Ddi véi cac cong trinh cé tai trong dong: Nha kho, sild, nha nghién, ... cdc chu ki do
thudng dugce tang cudng trude khi chat tai, khi da tai,... trude khi cong trinh dua vao van
hanb, khi van hanh va sau khi van hanh.

9. Do doldn cong trinh bing phuong ﬁhép do cao hinh hoc

9.1.

9.1.1.

Po do6 lin cong trinh bang phuong phép do cao hinh hoc cip 1
Do d6 lin bang phuong phédp do cao hinh hoc cdp 1, duge tién hanh bing phuong phip
két hop do hai chiéu: Do di va do vé€ bdng m4y thuy chuin c6 do chinh x4c cao loai H,
va mdy ty dong cén bang loai Ni-002 ctia Cong hoa Dan chit Pic (cii), mdy NA3003
cua Thuy ST hodc cdec may cé do chinh x4c tuong duong.
- D6 phéng dai clia 6ng kinh yéu céu tir 40* trg Ién;
- Gi4 tri khoéng chia trén mat 6ng thuy dai khong vuot qud 12"/2m;
- Gi4 trj vach khic vanh doc s6 clia bd do cue nhd 0,05mm va 0,10mm.
Viéc do 46 lin & mdi chu ki dugc thuc hién theo so dé di thiét k&, c6 thé sir dung céc
so dé don gian tir mét dén hai tuyén don. Trudc khi do d6 lin mdy va mia phai dugc
kiém tra, kiém nghiém theo yéu cdu do chénh léch do cao cdp 1.
Déi véi cac mdy do do cao méi nhin & xudng vé€ hodc cdc mdy mdi sira chita thi trude
khi st dung phai dugc kiém tra, kiém nghiém & trong phong va ngoai thuc dia theo
nhing n6i dung ciia quy pham. My va mia dang diing dé do do lin cdc c6ng trinh thi
khong duge st dung vao viéc khéc.

15
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9.1.3.

9.1.4.

Khi do d¢ lin cong trinh bing phuong phip do cao hinh boc cip I can sir dung mia
invar c6 hai thang chia vach. Gi4 tri vach khiac 12 2.5mm. Chiéu dai cla mia tir
Im + 3m. Trén mia c6 dng nudc tron véi gid tri vach khic 1a 10" = 12" trén 2mm. Gid
tri khodang chia cta céc vach trén mia cé thé 12 Smm hodc 100mm. Sai s6 khoang chia

Im cta cdc thang s6 khong dugce vuot qua 0,10mm. Khi do d6 tin bang phuong phép

do cao hinh hoc céip I & mién ni, thi sai s6 ndy khong dugce vuot qud 0,05mm. Sai s6

khoang chia dm ctia cdc thang s& khi do d¢ lin cép I khong vugt qua = 0,10mm. Khi
do & ving ndi thi sai s6 nay khong dugce vugt qua £ 0,05mm.

Trudc khi tien hanh cong viéc do do lin cin phai kiém tra mia, nham dam bdo cho mia

khong bi cong, cdc vach khic va cdc dong chi¥ s6 trén mia 6 rang, 6ng nudc Lron cua

mia phai c¢é d6 nhay cao. Ngudi cdm mia phai chii y quan sit cdc diéu kién sau:’

- D& mia phii tuyét déi sach;

- Mia phéi duge dat thing ding dua vio 8ng nuéc trdn, 6n dinh va trén diém cao nhat
cta mac, theo hiéu lénh clia ngudi do, khi di chuyén nén can than nhe nhang dé mia
khéng bi va dap;

- Trong diéu kién lam viéc thi€u dnh sidng, mia phai ¢ den chiéu sdng;

- Khi dung mia trén m6c, ngudi cim mia doc tén clia mée. Khong cé hiéu lénh cha
ngudi do mia khong duge roi khdi mée. Trong thoi gian giai lao can bao quan mia
khong d@é va dap, chan dong, dung mép mia vao tudng, khi do xong d€ mia trong
phong kho rdo, c6 hom riéng. Trén mot mée do trong cdc chu ki do khéc nhau chi
nén su dung mot mia.

Trinh ty thao tic trén mot tram do gém céc cong viéc sau:

- bat chan mdy: Chan mdy thuy chudn dit trén tram khi do phai dugc thing bing va
ddm bao do on dinh cao, hai chan cla chan mdy dit song song véi dudng do, chan
thif ba cdt ngang khi bén phai, khi bén tréi, 14t c4 ba chan clia chan mdy phai & nhitng
vi tri chac chén. '

- Chan mdy dung dé do do 1dn cong trinh cdn c6 dé 6n dinh cao va trong luong téi
thiéu 12 6ke.

- Lap mdy vao chan bing 6c néi.

- Can bang mdy theo ba 6¢ can va bot nudc gan trén may. Do léch clia bot nuéce t6i da
[4 hai vach khic cla 6ng nudc.

Viéc tinh todn ghi chép s6 doc trén mia dugc thuc hién theo cdc chuong trinh ghi &

bang 2.

Bang 2: Mau ghi chép s6 doc trén mia theo cac chuong trinh

Chuong trinh ] Chuong trinh II
14 a0 thi nhal
Mic d(j)‘ cao ,[ if nhat S, T, T, s, S, S, T, T,
| cua may
Mirc d¢ thit hai
e Egcao/ i hai T, s, S, T, T, T, 5, s,
clha may

16
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Trong dé:

S, 12 86 doc trén thang chinh mia sau (ki hiéu S));

Sy 12 s6 doc trén thang phu mia sau (ki hiéu S,);

T, la s6 doc trén thang chinh mia trude (ki hiéu T,);

Ty 12 56 doc trén thang phu mia trudeki hiéu Tp);

S 14 chit vi&t tat cla L sau;

T 1a chif viét tit cha tir trudc:

¢ 1a chir viél tat cua tlr thang chinh;

p la chif viét tat cua tir thang phu.

Khi do d6 1in bing mot mia va dat méy trén nén cing thi nén st dung chuong trinh II.

Chiéu dai cla tia ngdm khong vuot qud 25m. Chidu cao cha tia ngdm so v4i mat dat
hay so v&i mat trén cta chudng ngai vat khong duoc nhé hon 0,8m. Trong nhing
trudng hop ¢4 biét khi do trong cdc ting hdm cfia cong trinh ¢ chiéu dai tia ngam
khong vuot qua 15m thi dugc phép thuc hién viec do & d6 cao tia ngdm 14 0,5m.

Cong viéc do ngam chi dugc phép thuc hi¢n trong diéu kién hoan toan thuan loi va
hinh anh ctia céc vach khic trén mia & rang, on dinh.

Trudc khi bat ddu thuc hién cong vice do ngam 15 phiit, cin dua mdy ra khoéi hom
dung dé€ ti€p nhan nhiét d6 moi trudng. Trong khi do néu can thict phai chuyén do cao
dén cédc méc dit trong cong trinh bing cidch ngam qua cira s0, qua cdc 16 héng & cong
trudng va & tudng thi céc 16 hong dé chuyén qua nay phdi ¢6 dudng kinh t6i thiéu la
0,5m. Khéng nén ddt mdy & noi gianh gidi giira khong khi ndng va lanh.

Chon thoi gian do:

- Khong nén do vio thoi gian khi mat trdi sdp moc hodc sip lan, khi hinh dnh dao
déng, khi cé gié manh titng hoi, nhiét do khong khi cao va dao dong khong déu, bdi
vi ldc nay viéc bat muc tiéu va kep vach doc s6 khéng chinh xéc.

- Viéc do ngdm nén bt ddu sau khi mat trdi moc nilra gid va k&t thic trude khi mat trai
ldn mét gi0.

- Trong khi do phai sir dung 6 dé che mdy, trdnh tdc dong truc tiép clia tia ndng mit
troi doi vao may. Khi di chuyén tir tram mdy nay dén tram mdy khdc phai che may
bing tdi, bao rong lam bing vat liéu min chuyén ding.

Chénh léch khodng céch tir mdy t6i mia trudc va mia sau t6i da 1a 0.4m. Tich luy
nhing chénh léch khoang cdch tir mdy dén mia truéc va mia sau trong mot tuyén do
(hodc vong khép kin) cho phép khéng dugc vuot qué 2m. Khoang céch tir mdy dén mia
duge do biing mdy do khodng cdch hodc bing thude day. Viéc bo tri cic khodng céch
tir mdy dén mia trudc va mia sau gin bing nhau dugc thuc hién bing day thimg; thude
day hoac thudc thép. Khi géc i cia mdy do < 4" + 8" ¢ thé cho phép chénh léch

17
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9.1.11.

khoang cdch tir mdy t6i mia truéc va mia sau 1& 0,8m va tich lu§ nhiing chénh léch

khoang cdch trong moét tuyén do hoadc vong khép kin la 4m.

Trén m&i tram may c4n kiém tra ngay két qua do. Viéc kiém tra nay bao gém cdc cong

viéc sau:

- Tinh hiéu s doc thang chinh va thang phu cla méi mia. Hi¢u s§ clia ching phdi &
trong gi6i han cla hai vach ctia thang (0,1mm), khi c¢é sy khdc biét 16n, viéc do
ngam phai dugc lam lai.

- Tinh cédc chénh cao nhan déi theo thang chinh va thang phu ciia mia trudc va mia
sau. Su khac biét ciia cdc chénh cao nhan déi theo thang chinh va thang phu khong
duoc 16n hon 4 vach chia cba bd do cuc nhd (0,2mm). Khi cé su khac biét 1dn, viéc
do ngdm phdi duogc lam lai.

- Tinh todn chénh cao: Sy chénh léch vé chénh cao & hai vi tri dd cao may cho phép
nho hon 0,2mm + 0,3mm. _
Sau khi thuc hién xong mét tuyén do khép kin, cin phéi tinh sai s& khép vdng do. Sai
s6 khép vong do khong duge vugt qud sai s6 giGi han cho phép la:
f, =+ 0,3vn (mm) 9.1)
Trong dé6:
n la s6 tram m4y trong tuyén do cao.

K&t qua do duge ghi theo méu s6 & phu luc E.

9.2. Do d6 hin cong trinh bang phuong phip do cao hinh hoc cap 11

9.2.1.

9.2.2.

9.2.3.

18

Po d6 lin bang phuong phdp do cao hinh hoc cdp II duge tign hanh bing may thuy
chuan loai H1, H2, NAK2, Ni004 va cdc mdy thuy chuidn ¢6 do chinh xédc tuong
duong. C6 thé ding ci loai may thuy chudn ty dong can bing KONiOO7.

- B phéng dai 6ng kinh ciia cic médy do cao yéu cau tir 35* dén 40%;

- Gi4 tri vach khéc trén mat 6ng nuéc dai khong duoc vuot qud 12"/2mm,;
- Gi4 tri vach khac vanh doc s6 ctia bo do cuc nhé 12 0,05mm = 0,10mm.

Viéc do cao duge tién hinh theo cdc vong do bing mot dd cao mdy. T4t cd cac mdy va
dung cu ding dé do d¢ liin bing phuong phip do cao hinh hoc cap II déu phai dugc kiém
tra, kiém nghiém o trong phong va ngodi thuc dia theo ndi dung, yéu céu cba quy pham.

Khi do d¢ lin bang phuong phdp do cao hinh hoc cép Il can ding mia ¢ bang invar
¢6 mot hodc hai thang chia vach. Gi4 tri khodng chia clla cdc vach trén mia c6 thé la
S5mm hodc 10mm. Chi¢u dai clia mia tr Im + 3m. Sai 58 cdc khoang chia 1m, dm va
toan chiéu dai mia khong dugc vuot qud 0,20mm. Khi mia ding dé do d¢ lin & mién
ndi thi sai s6 ndy khong duoc vugt qud 0,10mm.

Trinh ty do ngdm trén mot tram mdy khi do d6 lin béng phuong phdp do cao binh hoc
cép II duge ti€n hanh nhu da néu trong diéu 9.1.5.



9.24.

9.2.5.

9.2.6.

9.2.7.

9.2.8.

9.2.9.

9.2.10.

9.3.
9.3.1.

TCXDVN 271 : 2002

Khi do d6 lin cong trinh, qué trinh do ngidm dugc bit ddu tr mo6t coc mbe va két thic
ciing nén dimg & coc méc d6. Ciing cé thé két thic viéc do ngdm trén mot coc mdc
khéc theo cac dudng do khép kin hodc dudng do ndi vio cdc méce chudn. S6 tram may
trong tuyén do treo dugc phép t6i da 1a 2. S8 tram mAy trong tuyén do khép kin phéi
bado dam do6 chinh xdc cdn thiét clia gid tri do lin nhén dugc.

Chiéu dai cba tia ngdm khong duge vugt qua 30m, trong trudng hop cd biét khi dudng
do dai va sir dung mia khéac vach ¢6 bé rong 1a 2mm, thi cho phép ting chiéu dai cta
tia ngim dén 40m. Chiéu cao ciia tia ngdm phai cdch mat dat 16i thiéu 14 0,5m.

Su chénh léch vé khodng cach tr mdy dén mia truGc va mia sau khong vuot qua Im. Tich
luy nhiing chénh léch khoang cich tir mdy dén mia trong céc tuyén do hodc mot vong do
khép kin khong duge vugt qud 3m + 4m. Khi géc i clia mdy < 4" + 8" ¢6 thé cho phép
chénh léch khodng céch tir mdy t6i mia la 2m va tich luy chénh léch khodng cédch tir may
dén mia trong mot tuyén do hodc vong do khép kin, khong duge vuot qué 8m.

Viée do do ldn phai thuc hién trong diéu kién thuan loi cho viéc do ngdm theo quy tic
dinéu 5diém 9.1.8.,9.1.9.

Néu sir dung céc diém chuyén tiép khi do d6 lin cong trinh thi phéi sir dung céc "céc”
dé dat mia.

Tai mdi tram mdy cdn kiém tra ngay cdc k€t qua do & ngoai thuc dia. Cong tdc ki€m
tra nay bao gém:

- Tinh hiéu s6 doc gilta thang chinh va thang phu ctia mia. Hiéu s6 niy khong duoc tén
hon 3 vach chia cta bé do cuc nho (0,15mm). Khi ¢6 su khdc nhau 16n, cdn phai thuc
htén do lai.

- Tinh cdc chénh cao nhén d6i theo thang chinh vad thang phu ctia mia truée va mia
sau. Su khdc nhau cha cdc chénh cao nhin dé6i & thang chinh va thang phu khong
dugce tén hon 6 vach chia cha bo do cuc nho (0,3mm). Néu ¢ su khdc nhau 16n thi
cong viéc do ngdm phai duge thuc hién lai.

- Tinh todn chénh cao do.

Sau khi thuc hién cdc tuyén do khép kin, phai tinh todn ki€m tra sai s6 khép vong do.
Sai s6 khép vong do khéng duge vugt qué sai s6 cho phép tinh theo cong thife:

f,=+05vn (mm) (9.2)
Trong dé: n 1a s8 tram mdy trong tuyén do cao khép kin.

Két qua do dugc ghi theo miu s6 & phu luc E.

Do d6 lin cong trinh bing phuong phap do cao hinh hoc cdp III

Do d6 ldn bing phuong phép do cao hmh hoc cdp III ¢6 thé ding mdy thuy chudn H3,
mdy thuy chudn tu d6ng can bing, mdy loai KONiOO7 mdy NAK2 khéng cdn lip
micrometer va cic mdy thuy chuin ¢é do chinh x4c tuong duong.
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9.3.2.

9.3.3.

9.3.4.

9.3.5.

9.3.6.

9.3.7.
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- Do phéng dai dng kinh cta cdc mdy yéu cdu tir 24" trd 1én;

- Gia tri khodng chia trén mat 6ng nudc dai khéng duge vuot qua 15"/2mm va néu la
bot nudc 1i€p xic thi gid tri khodng chia trén mat dng nudc khéng dugc vuot qua
30"/2mm.

- Ludi chi chir thap cia mdy ¢é 3 chi ngang.

Khi do dd lin bang phuong phdp do cao hinh hoc c4p III, c4n sir dung cdc loai mia sau:

- Mia hai mat chi€u dai 2m + 3m, véi vach chia bang centimét.

- Mia cé chiéu dai tir Im + 3m, c6 khac vach & hai thang, vach chia nhé nbat Ja 0,5¢m.

- Mia mét mit ¢6 lap bot nuéic va ¢6 vach khic xen k& den 86 ¢6 vach chia nhd nhat ta lem.

- C6 th€ su dung mia treo véi chiéu dai tr 0,5 +1,2m véi vach chia & thang nhu mia
thong thuong.

- $6 0 clia mia treo phai tring v&i 16 trung tdm dé chét khi mia dugc treo trén dé. Mia
treo phai thoa méan céc yéu cau di néu & muc 9.1.4;

- Sai s8 khoang chia dm va mét clia cip mia khéng duogc vugt qua + 0,Smm.
Trinh ty do ngam trén tram méy bang phuong phap do cao hinh hoc cdp III cling duge
thuc hién nhu da néu & diéu 9.1.5.
Chiéu daij cua tia ngdm khong qué 40m, chiéu cao cda tia ngadm (6i thiéu 12 0,3m so
v6l mat dat. Su chénh léch ciia khoang cdch tr mdy dén mia trudc va mia sau khong
duge qua 2m. Tich lu§ chénh 1éch khodng cach tir mdy (61 mia cia cédc tram do trong
tuyén do khép kin khong dugc qua 5m. Khi géc i clia mdy do < 4" + 8" c6 thé cho
phép chénh léch khoang cich tr mdy dén mia la 3 mét va tich luy chénh léch khodng
cdch cua cée tram do trong tuyén do khép kin 12 10m.

Dé chuyén do cao gitia cdc mdc phai sir dung cdc "cé6c" dé dung mia. Cho phép sir

dung nhitng diém chuyén ti€p bing coc gb ¢6 déng dinh dé dat d€ mia, hoac dinh mdéc

bing kim loai déng vao coc gd vdi géc khong nhé hon 30° v.v...

Trén mdi tram do can phai ki€ém tra ngay két qua do & ngoai thuc dia. Cong viéc kiém

tra nay bao gém: :

- Tinh t6ng chénh cao trung binh gita mat dé va mat den clia mia. Su khac nhau giira
ching khéng dugce vuot qua 2mm.

- Khi sir dung mia invar vd mdy thuy chudn loai H1, H2 hiéu chénh cao theo thang
chinh vi thang phu khong duge vuot qua 1,5mm.

- Khi do, doc $6 trén mia theo ba chi ctia m4y, s6 doc theo chi trung binh (chi gida)
véi ntra tdng s6 doc theo 2 chi trén va chi dudi khong duge chénh nhau qué 3mm.

Sai s6 khép vong do trong tuyén do khép kin khong dugc vuot qua sai s gi6i han cho
phép. Sai s6 gi6i han cho phép f, dugc tinh theo cong thic:

f,=+20/n0  (mm) (9.3)
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Trong do:
n i s6 (tram may trong tuyén do;

Khi do theo hai chiéu do di va do vé thi sai s6 cho phép gifta Jan do di va do vé ciing
dugc linh bang cong thic nay.

Két qua do dugc ghi theo mdu 86 & phu luc E.

Miu $6 do d¢ Iin cong trinh bing phuong phdp do cao hinh hoc cap |, cap II, cap Il
xem phu luc E.

So d6 mang ludi do do hin va kél qua do chénh cao xem phu luc F.

10. Xt I{ s¢ lieu do do lin cong trinh va danh gid do on dinh cia cic mdc chuan

10.1. X« )iso héu do do lin cong trinh

10.1.].

10.1.2.

10.1.3.

[0.1.4.

Vice xir Ii 6 lieu do do lin cong (rinh dugce bit ddu 1ir viec kiém tra s6 do ngoai
nghiep. Cdc han sai gitta s6 doc theo thang chinh va thang phu (d6i v4i mia ¢6 hai
thang Khic vach) hodc gitra hai lan doc s6 (46i véi mia ¢6 mol thang khic vach) dugce
cho trong muc 9.1.11, 9.2.9, 9.3.6. Néu cic s6 liéu ghi trong s6 do ngoai nghiép
khong ¢6 sai sOt thi t:€n hanh xdc dinh chénh cuo (rung binh theo thing chinh va thang
phu hodc chénh cuao trung binh gitta hai lan doc so.

V& 50 dd cic tuvén do va ghi rén so dd cdc 86 liéu sau:

- Chénh cao trung binh tinh duoc (heo thang chinh vi thang phu hoic theo hai lan doc so;
- So tram mdy (rén (uyén do;

- Hudng cua (uyén do.

Xic dinh sai s6 khép cua tat ca cac vong khép trén s dd. Sai 56 khép cho phép cua cic
vong do duoc xdc dinh theo cdc cong thice sau:

(f;“‘ )l =+0,3 mm«/r:; Saj s& don vi trong $6 la 0,15mm/tram déi véi do dé Jin cip

I, vit (fg"' )" =+ 0,5mm+/n ; Sai 6 don vi trong s6 la 0,25mm/tram déi véi do do

f'l.hl

lGn cap 11, va (£™),, =+ 2mm+/n - Sai 56 don vi trong 56 1a |mm/tram d6i véi do do

lan cap 111, (10.1)
Trong cic cong thuc trén n la s tram mdy trong vong do khép kin. Néu sai s6 khép
vong do cla tat ca cic vong do nho hon hoac bang gid (i cho phép thi tign hanh binh
sal ludt. Truong hop sai s6 khép vong do vugt qui gid tel cho phép thi phéi 1ién hanh
do lai.

Viée binh sai cde lugi thuy chudn do do tin cong trinh duge thuc hi¢n (heo phuong
phdp binh sai chat ché trén co 5o cua phuong phip s6 binh phuciig nho nhil. Tuy theo
dicu kién cu thé ¢é thé sir dung mot trong cdc phugng phip sau day:

- Phuang phdp binh sai diéu kién,
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10.1.5.

10.1.6.

10.1.7.
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- Phuong phip binh sa1 gian tiép;
- Phuong phép vong khép ctia Gido su Popov.
Trinh ty cdc bude binh sai ludi do cao theo phuong phdp binh sai gidn ti€p dugc triph
bay trong phu Iuc G.
Sau khi binh sai luGi phai lap bang ké cdc m6c lin, do cao va sai s6 xac dinh dé cao
ctia timg maoc.
Viéc ddnh gid do chinh x4c cha cdc két qua do dugce thuc hién nhu sau:
- Xéc dinh sai s6 trung phuong don vi trong s6 theo céng thic:

[PVV]

e (10.2)
Trong dé:
p 1a s6 trung phuong don vi trong s6;
n la s& doan do trong ludi;
k 12 s6 di€ém can xac dinh d6 cao (bdng s6 méc do do lin).
- Sai s6 trung phuong d6 cao cla diém bart ki

1
M, = "o (10.3)

Trong dé:

1 N At » 2 -2 R P .
—~ la trong s6 ddaoctia diém cédn danh giad.
Pn

Sau khi ¢6 it nhat hai chu ki do cé thé tinh dugc d6 1dn cha cong trinh theo cdc cong
thitc sau day:

- P4 liin tuong d61 cua mdc thi j trong chu ki do thd i duge xédc dinh theo cong thic:
(s7); = (HY), = (HY),, (10.4)
- D0 lin t6ng cdng clia méc thi j trong chu ki do thi i 1a:
(%), = (HY), -(H"), (10.5)
Trong dé:
(8, 12 do lin cha mdc thit j trong chu ki do thit i;
(H'); 12 do cao ctia m&c thit j trong chu ki do th ;
(H"),., 12 d6 cao clia m6c thif j trong chi ki do ké truéce;
(H), )2 do cao cha méc thé j trong chu ki do ddu tién;

- Pé ldn trung binh clia cong trinh trong chu ki do thi 1 duge xé4c dinh theo cong thuc:
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(s®), =2 — (10.6)

- Do lin trung binh tdng céng ctia cong trinh tir khi bat ddu do dén chu ki do thi i la:

" ($"™),p!

(), = (10.7)
= P
Trong d6:
p!la dién tich clia nén mdng chiu dnh hudng cia mdc ldn tha j;
p la dién tich toian bo nén méng céng trinh.
Théng thudmg ¢ thé tinh do ldn trung binh cla cong trinh theo cong thidc sau:
2.8
(8") == (10.8)
n

Trong do:

n 12 $6 maéc ldn duge do trén cong trinh.

- Téc @d Jin cha cong trinh trong chu kido d6 lin thit 1 duge tinh theo cong thic sau:
_(8")

f‘?)o (10.9)

- T8¢ d6 lin trung binh 1éng céng clia céng trinh i chu ki didu dén chu ki do hién taj
(chu ki thy j) duge tinh:
Slb )
Vi -8 igg (10.10)
T

Trong doé:
30 1a s& ngay trong moét thing;
v; va V, a t6c d6 ldn tinh theo don vi mm/thdng;
t la khoang thoi gian giira chu ki k€ trude va chu ki hién tai (tinh bang ngay);
T 1a khoang thdi gian giita chu ki do dau tién va chu ki do hién tai (tinh bang ngay).
Sau mdj chu ki do do ldn cin lap bang théng ké d6 cao va do lin 16ng cong cla cdc
méc trong chu ki hién tai va dé lin téng cong cha cdc mde, tinh do lin trung binh cia
cong irinh trong chu ki dang xét va do ldn téng cong cla cong trinh. Ngoai ra cdn chi
rd cdc mdc ¢d dién bién lin dac biét: Moc ¢6 do Jdn 16n nhat, moc ¢6 do lin nhd nhat.
t6¢c d6 in trung binh cta cong trinh va mdt s6 nhan xét ngan gon. Miu bang théng ké
duogc trinh bay trong pho luc L, M.
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10.1.9.

10.1.10.

10.1.11.

10.1.12.

10.1.13.

Hiéu do 1dn 16n nhat gida hai diém (rén cong trinh

Asma.\: =Smux _Smin (IOI 1)
Po nghiéng cba nén cong trinh trén hudng AB
1= AS s (10.12)
L \n
Trong do:
L, lt khoang cach-gida 2 diém ¢6 do 19n [6n nhat va nho nhat
D6 cong tuyét doi va dd cong tuong déi doc theo truc cong trinh
- D6 cong 1uyét d6i
2S, —(§, +S;
2
- D6 cong tuong doi
' f
fy=— (10.14)
Lo

Trong do6:

1. 2.3 1a s6 hi¢u cva 3 diém do do }in phan bé doc theo truc céng trinh theo thi w1,
2, 3 (dau. cita, cudi)

Biéu dé lun thudng dugc vé theo truc doc v truc ngang cua cong tinh dua vao cdc gid
tri do Iin cua cac méc theo cdc chu ki tr 2 d€n n (hinh P. (. phu luc P).

Biéu dé lin theo tai trong va thoi gian cia cic maoc dic trung duoc vé dua vio gid tr
dé 1un cua moe ¢6 gid tri do6 lin nhd nhat, do lin 16n nhat va gid i do lin trung binh
cua cong trinh theo cdc chu ki do, (hinh P.2, phu luc P).

10.2. Ddnh gi4d d6 6n dinh cha cic méc chuan

10.2.1.

10.2.2.

24

Trong do dé lin cong tiinh, chang nhitng cdc méc diing dé do do lin bi thay 36i do
cao theo thoi gian mia ngay ca c¢ic moc chudn clng khong git dugc do cao 6n dinh
trong sudt qua trinh do. Vi vay viéc kiém (ra do én dinh cia cdc méc chuin déng mat
vai trd dac biél quan trong va la mot noi dung bit buodc trong x{r Ii s6 liéu do do ldn
cong trinh.

Nguyén nhan gdy ra su dich chuyén thang ding (161, lin) cia cdc méc chudn gdm:

a) Su dich chuyén cla cic 16p dat da;

b) Su thay déi nhiét d6 cua cic 16p dat dd ddn dén su co din than méc;

c) Anh hudng cha su dich chuyén thing ding cha ban than cong trinh.

P6i véi cic moc chuan kién ¢85 duge dit vao 16p dd gdc chiac chin thi anh hudng cia
nhiét do 1a ddng k€ vi vay d€ ting do 6n dinh clia cic mac Joai nay can ché tao than
maoc bang cac vat liéu ¢6 hé s6 dan né nhiét nho.
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Dai v6i cidc moc chuan nong khong dat duoc vio tang dd goc 6n dinh thi anh hudng
cta su dich chuyén cua céc [6p dal da 1a khi 16n. Dé dam bdo dé 6n dinh cua mdéc, cin
phai gia cd phan méng cta méc mét céch can than.

D¢ gidm dnh hudng cla su (r6i lin cba ban than cong trinh dén do on dinh coa cic
moc chudn, cin phéi dat cdc mée chuan & ngoai pham vi anh hudng cta cong tinh.
Tuy nhién cling khong nén dat cdc méc chuin 6 qud xa cong tinh, vi nhu vay s& lam
tang chiéu dai tuyén thuy chuan din 1ir méce chuin dén cic méce do dé 1an v 1am giam
d6 chinh xdc do do ldn céng trinh.

Viéc phan tich kiém (ra do 6n dinh ctia cic m&c chuan can phii dugc tién hanh trude
khi xdc dinh do lin cho cic moc kiém tra. Chi ¢é cic mée chuan duge coi 1a on dinh
mdi duoe tham gia vao gud trinh binh sai xdc dinh d6 Iin cua cic moc do dé lin.

10.2.4. D¢ kiém tra do 8n dinh cla cdc méc chudn ¢6 thé sir dung cic cong cu cla todn théng

10.2.3

ké néu ¢6 mot tap hop du 16n cac dit ligu do kiém 1ra Juéi thuy chudn (rong nhiéu chu
ki. Trong (rudng hgp nay ¢6 thé st dung cic phuong phdp sau:

- Phuong phiip phén tich hé s6 tuong quan gilra cdc chénh cao do trong cic chu Ki. (vi
du tinh toian duge trinh bay & phu luc H).

- Phuong phdp phan tich phuong sa) cua cdc chénh cao do trong cdc chu Ki.

. Trong trudng hop khong c¢é nhié¢u di kién do kiém wtra ludi co 86 thi nén sir dung thuilt

todn binh sai ludi tu do dé xir )i s6 lieu trong ludi. Vi luéi do cao co xd trong do do lin
cong tinh ¢d cdu trdc 1a ludi we do, vi vy ting dung thudt todn binh sai lusi wr do
trong mang ludi nay 1 can (hiél va phd hop véi ban chit cua nd, (vi du tinh 10dn duoc
trinh bay & phu luc I).

11. l.ap bdo cdo két qua do d¢ lan

[1.1.

11.2.

Khi két thic mat giat doan do do6 Jin. vi du két thic phin mdng hoac két thic moét giai
doan thu tai v.v... can lap bdo cdo gial doan. Khi két thic qud trinh do do 1dn do hét han
hop déng hoic cong trinh did vao giai doan tit lin mot cach rd rét. cin lap bio cio kél
qua do d6 liin theo cdc ndi dung sau day:

- Phdn [: N&i dung cong viéc va bién phdp thuc hién;

- Phan II: Cédc két qua do va xac dinh do lin;

- Phan I1I: K&t luan vi ki€n nghi.

Trong phan ndi dung cong viéc va bién phdp thuce hién cin néu rd cic dicm sau day:

- Muc dich, yéu cau nhiém vu cua cong tac do do hin;

- Gidi thiéu dic diém vé vi tri dia hinh, dic diém vé dia ki thuat cua khu vuc do do Jin:

- Dic di€ém vé hinh dang, kich thudc, loai nén méng, kél cau kién tric v. v... v nhiing
dac diém vé hién trang cong trinh;

- Xay dung hé th6ng méc chudn va méc do do Jin ¢6 5o dd bé bri cic méc chuan v mace
do d6 lin trén cong trinh (kém theo mat bang (ang mot);
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- Phuong phép va dung cu do, d6 chinh xdc véu cau va sé lugng chu ki do, tién d6 thuc
hién cong viéc:
- Phuong phip binh sai va ddnh gid do chinh xdc két qua do do ldn.
11.3. Trong phan cdc két qua do va xéac dinh do 1un can phai thé hién ddy du cdc nodi dung sau:
- Cidc kél qua do dac va binh sai mang ludi do cao va tinh toan do lun cla céc chu ki do,
“(tham khao phu luc K);
- Bang 16ng hgp vé do cao sau binh sai clia cac méc theo cde chu ki, (theo miu phu luc L);

- Bing 16ng hop vé do lin va (6c d6 lin cta cic méc theo cdc chu ki, (theo mau cua phu
luc M va cong thisc 10.9, 10.10);

- D6 [dn trung binh va téc dé tin trung binh cba cong trinh;

- Diém ¢ do lin 16n nhat va diém ¢6 d6 lin nhd nhat, do ldn léch 16n nhdt gida hal diém
A va B;

- D6 nghiéng cua nén cong trinh (rén budng AB,;

- D4 cong tuyét ddi va do cong tuong do6i theo truc cobng trinh;

- Biéu @6 Iin theo truc ngang, truc doc cua cong trinh theo hinh P.1, phu luc P;

- Bi€u d6 1dn theo tai trong va thdi gian cha cic mée do ldn theo hinh P.2, phu luc P

- Binh d6 Win cong trinh trong 1thoi gian do theo hinh P.3, phu luc P.

I'1.4. K&t luin va kién nghi

- Phan két luan: Phdi ddnh gid duge chal lugng cong viéc do do [dn, mifc dd hoan thanh
cong viee dé ra déna thai ddanh gid hién trang 1Gn cta cong trinh, néu bat 1én dugc cic
tham s6 dac trung c6 11én quan dén cac quy dinh cho phép, muc do lin, hudng lin, anh
hudng cia d¢ lin 16i khda nang 1am viéc binh thudng vad do 6n dinh lau dai cna
cong trinh.

- Trén co s cdc két luan dd néu can ki€n nghi véi co quan chi quan cong trinh vé mic do
on dinh cha céng trinh, kha nang khai thic cdc tai liéu do do ldn, du bdo bién dang
cong trinh va cic cong viéc cdn lam ti€p theo.
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Phu luc A
(Tham khao)

CAU TAO CAC LOAI MOC CHUAN A, B, C
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Hinh A.2: Méc chudn loai B
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Hinl A.3a: Méc chuan loal
C dang khoi bé 16ng

. Tru moce bé 1ong:

. Ddu moc bang sir hoac dong:

. Méc phu hinh éng:

R S

. V& 6ng mée phu bing
ihép hoic nhua:
. Thanh ¢6 moc biang bé tong:

[N

. Niip day bé 16ng

Hinh A.3b: Méc chudn loai C dang hinh ong

I. Pau moc (¢ = 2em + dem):

2. 6I1g moc ($ = Tem + 8cm):

3. 6ng bio vé: ((¢p = 2cin + 4cm):
4. Vong kep gilr 6ng bao vé.

5. Thanh neo:

6. Dém be tong:

7. Nip:

8. Giéng gach hoac bé 1ong:

9. Clra nap:
10. Xi:
L1, Lép dém bé 16ng

Hinh A.3c: Méc chuin loar C dang coc

1. Daumoc (¢ = 2cm = dem);

. Coc moc (= Tem + 8cm):

Ted b J

. Gigng diu hodce giéng dau dat trong
o mong coc hoac giéng quét bitum
(nhua duong) boc coc mdc khi chon.

. 118 gach xay. bé tong:

. Clra nap:

Ni:

. Lop dém bé tong khi dat trong
hé méng (loai mée nay duoc lap dat
biang cich déng coc hay chon chad
dudi hé ¢6 do sau ur Im + 2Zm).

~N S oA A
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Phu luc B
(Tham khao)

CAU TAO MOT SO LOAI MOC DO PO LUN NEN VA CONG TRINH
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Hinh B.1: Méc do dé lin cé cdu Hinh B.6: Moc do dé lin Hinh B.7: Méc do dé lin
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PSS |
60
Hinh B.3: Méc do do lin c6 ren Hinh B.4: Mdc do dg lin gan vao bé 1o nung
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Phu luc C
(Tham khao)

SO po BO TRI MOC DO PO LUN CONG TRINH

Méng dudi bé may

Phén xudng luyén

Lé nung
Mong dudi bé may A\
\ ®
Og;
10000
® —8-8+G)
+—®
DOOOOE o]

GOOWE © O

Hinh C.1: Méc do d¢ hin céng trinh nha mady lién hiép san xudt giay

Méng cla lua bin

/\ 12000
©

25000

OO 6 o [ Méng cl

Ong khéi Ej’/
Q ®®

Hinlt C.2: Méc do do lin cong trinh nha méy nhiét diér:
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8000

O 0606066000

Hinh C.3: Moc do dé lin cong trinh nha 6 S tang

P 20000

Hinh C.4: Moc do dd lin cong trink nha lam viéc cao tang

10000

CNONORONONO,

OO0 6 0

Hinh C.5: Méc do dé lin céng trinh nha ¢ cao tdng dang khéi va panen tdm lon
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Phu luc D
(Tham khao)

CHON CAP DO DO LUN DUA VAO DAC DIEM CUA
NEN DAT VA TAM QUAN TRONG CUA CONG TRINH

Cap I Do do6 lin cda nén mdng cdc nhd va céng trinh dirge xay dung trén nén dit cling va nira clug, cic
cong trinh quan trong, cdc cong trinh cé ¥ nghia dac biét.

Cip I Do do lin cla cdc nha va cong trinh duge xay dung trén nén dat cé tinh bién dang cao, cdc cong
trinh dugc do dé lin d¢ x4c dinh nguyén nhan hu hong.

CipII1 Do do lun cba cic nha va cong trinh duge xay dung teén nén dat 1dp, dat ¢6 tinh lin sut cao, dat ¢
tinh bdo hoa nudc va rén nén dat bun chiu nén kém.
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Phu luc E
(Tham khao)

MAU SO PO CHENH LECH PO CAO THEO CAC CAP

E.1. M4u s6 do chénh léch d6 cao c4p I

DO Wi QBT e Ngay....c.occuun. thdng..........

NEUGT dO oo NEUGT BRI <o

L. Thol g1an v Po khoang céch theo 3 chi

CHInh Anh Hang bén phaj Hang bén trai

CNRIEL A0 e
CLuong may
cChECAAT e
. Téc d6 va hudng gid....oveveceieiicicc, Mia sau | Mia truéc | Mia sau

S8 tram

Huéng mat 81 ..o
.Cdc ghichi Khdc .o,
SO A O NG

O 00~ O L L

Mia trude

S48 doc chénh léch dd cao Kiém tra

Hang bén phai Hang bén tréi

Thir tu Thang Thang Kiém Thang Thang _ Sp =S,
. p , Kiém tra
dongidm | chinh phy tra chinh phu Tl
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E.2. Mau s3 do chénh léch d¢ cao cap 11

ThOT UEL oot as v e
HUSNE 810 .o

Buéng mat tréi ...

Ngay ............ thing ...........

LUgNg MAY «eiireireeeeeee e

Mia sau

Mia truge

Chi trén
Chi dudi

Chi trén
Chi dudi

Thoi

tram d

d

gian

do

Ad

>.Ad

} hieu
nhiét 1*
mia

do

S6 doc chénh léch
do cao

Thang
phu

Thang
chinh

K"
chinh
trr phuy

S6 trung
binh
chénh
léch
do cao

PO M vt

Lic bat dau oo

KELTRUC oot eeea e
HInh Anh oo
TR T e

NEUBL O .oociieci e

NEUSH KIEM 1A 1o,

Mia
sau

Chi dudi

Chi trén

Mia Chi dudi

S6 doc
chi gitra

truéc ]
Chi trén

tram
do

Khoang cédch sau d

Khoang c4ch trude d

Chenh lech Ad

2 Ad

Ki
hiéu
mia

K
den
i
do

Ghi
chu
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Phu luc F
(Tham khao)
MAU GHI KET QUA DO CHENH CAO CAC MOC TREN SO PO

Sa d6 mang luéi do d6 1Gn cum mée chuin
Chu ki ————— Ngay do

N =1
M1 +15,26 M2

n=1

+ 246,06
n=1
- 69,14

n=1

¢

n=1
+ 224,70

35



TCXDVN 271 : 2002
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Phu luc G
(Tham khao)

TRINH TU TINH TOAN BINH SAI THEO PHUGNG PHAP BINH SAI GIAN TIEP

Chon 4n s6

Céc an s6 duge chon phai doc lap. D6 vdi Iusi do cao an s6 6 thé Ja cic chénh cao hodc do cao cla céc
diém can x4c dinh. Théng thudng ngudi (a hay chon 30 cao cla cdc diém can xdc dinh [am dn $6.

Lap phuong trinh s6 hiéu chinh
O dang ma tran, he phuong trinh s6 hiéu chinh nhu sau:
Aby+L=V

Trong d6 A 14 ma tran hé s6 cua phuong trinh s6 hiéu chinh ¢é kich thude n x m; n 1a $& dai lugng do, m
1a 56 4n s8; 8, 1a véc (o s6 hiéu chinh vao cdc an s6. 8y, c6 kich thubc bing s6 an s6 m. L 1a véc to s
hang w do ¢6 kich thudc bing s6 dai luong do n. V la véc 1o s6 hiéu chinh ¢ kich thudc bing s dai
luong do n.

Xdc dinh trong s6 cua céce dai lugng do

P= P, J
Pa
Lap hé phuong tninh chuén
Nd,+B=0
Trong dé:
N = ATPA
B=ATPL

Gial hé phuong trinh chudn, xac dinh nghiém 8,
8,=-N'B

[[PVV)
l_l:
n—m

b) Sai s6 trung phuong do cao cliia mot diém

Y \[PI

o 12 (rong s6 dao cua dai lugng can dénh gia
H

Dénh gjd d6 chinh xdc cua két qua do

a) Sai s6 trung phuong trong sé don vi

Trong d6:



Phu luc H
(Tham khao)

TCXDVN 271 : 2002

KIEM TRA PO AN DINH CUA CAC MOC CHUAN BANG

PHUONG PHAP PHAN TICH HE SO TUONG QUAN GIUA CAC TRI PO

Phuong phadp nay duge 4p dung cho trudng hop gida cdc mée chudn duoe do nhiéu Jan. Gia sir ta ¢ 4
m&c chuan Rp \Rp,  Rp, . Ry, nhuhinh H.1, céc s6 liéu do 15 chu ki duge ghi o bang H.1.

Bang H.1: S6 liéu do chénh cao cta cac mée 15 chu ki

Thu w h, A, h, O h, A,
1 - 18,18 + 1,81 + 17,94 - 1,90 -24,32 - 1,51
2 - 18,34 + 1,65 + 18,69 - 1,21 - 24,85 -1,04
3 - 19,86 +0,13 + 19,12 -0,76 - 24,69 -0,88
4 - 19,69 +0,30 +19,24 - 0,66 - 24,46 -0,65
S - 19,84 +0,15 +18,92 - 0,98 - 23,20 +0,61
6 - 19,49 + 0,50 +19,59 -0,31 -2399 -0,18
7 - 20,12 -0,13 + 19,75 -0,15 - 24,54 -0,73
8 - 20,34 -0,35 +19,16 -0,74 - 24,18 - 0,37
9 -20,34 -0,35 + 19,22 - 0,68 -23,20 +0,601
10 -20,24 -0.25 +20,91 + 1,01 -23,44 +0,37
11 - 20,69 -0,70 +19,99 + 0,09 -22,76 +1,05
12 - 20,65 - 0,66 +20,50 + 0,60 - 23,86 -0,05
13 - 20,94 - 1,00 +21,19 +1,29 23,81 0,00
14 -20,45 - 0,46 +21,85 + 1,95 -23,11 +0,70
15 - 20,60 -0,61 +22,38 +2,48 - 22,69 + 1,12
TB -19.99 +0,03 +19,90 -0,05 -23381 +0,05
(A7) 921 (A%) +21,44 [A2) +6,97
[4(8,) -10,04 [A,A4] -4,74 (4,4,] +7738
Theo cic s6 lieu tren day ta lan luot tinh cdc gia tri sau:
P léch cia ede tri do so vdi tri trung binh
(A1) =) = (hy)re
(Ay), =(hy), =(hy)mp (H-1)
(83); =(hy); —(h))rs (H-2)

Tigh gia tri binh phuong ctia cic do léch va téng cla ching

(A1, [45] v [4%)

37



TCXDVN 271 : 2002

3. Tinh [A,4,], [A,44], [A,4,]

Hinh H.1: S0 d6 tuyéh do méc chudn

4. Mo men trung tdm bac 2

2
H-0-0-2 = M =0614
n
A2
H_o-0-2 = 1 1,429
n
(43
H—O—O—Z = = 0,465 (H'3)
Trong dé:
n 12 s& chu ki quan tric (n = 15)
5. M6 men hén hgp bac nhit
AA
Hi-i-o :[ ln 2] =-0,669
AA
Hi-o- - In k. =-0,298
AL A
Bovs = = . 0492 (H-4)
6. Tinh chudn phuong sai
2
Op, = 21} _ 784
n
2
Oy, = [43) _ 1195 (H-5)
n
2
on, =422 0682
; n
7. Tinh cdc hé s6 tuong quan
A. Tinh c4c heé s8 tuong quan
a. Caphh,
g =0 o206 _ 5y,

-O—hlch2' 0‘7841,195
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b. Cap hjh,
R —0298 4557 (H-6)
' oy 0, 0784.0682
¢. Cip hyh,
~ 0,492
oy = —hostz o T8 460

oy, o, 11950682

Tinh cdc hé s6 wong quan riéng
a. h, v h, lién quan vGi nhau va hy ¢6 dinh

Thihy — rhlhq' Thahg -0,714 - (-0,557. 0,604) -0,378

rh[th_'l = = = :‘“‘0,570
\/( W0 - o) \/(1 ~0,5572)(-0,604%) 0662
b. h, va h, litn quan v&i nhau va h, ¢4 dinh
; Ty “Thyng o Thory . —0,557-(=0,714. 0,604) -0126 _ 0276 (H-7)
hyhohy = == = =0, A .
U-r2 =12, ) Ja-0714) 1 -0604%) 0358
c. h, va hy lién quan véi nhau va h, ¢6 dinh
_ Thahy T hhyhg fhm _ 0,604 -(-0,714 . 0,557) 0,206
Thohahy = = > SN T +0,354
J( iy ML T ) )y Ja-o714hya-0557%) O
d. Tinh hé 56 (uong quan tap hop
fr?,hz + fﬁ,m — 200 1hg Thoha Ty 0.340
rhlhz,h:; = - P - — = 635 =% 0\73 (H'g)
] - r£2"“ O-

2 2
. _ | Thahy T Ihyhy _%f}_\,hth.h;fhz ™y {0,395 £ 075
hahi. 3 2 Vo690
J = hynq :

2 2 .
o = Than; + Thahy — 2Thyha Thyha Thohs _ 0,195 — 4 063
ahy .y 2 1) -
l_rhlhz 0,490

Kiém tra xem cdc hé s6 tuong quan “c6 nghta” khong bang cdch tinh gid el do léch trung phuong

- = [-ir, !
"oJn-l
chc heé 6 wong quan duge coj 1a ¢é nghia néu 1, > 36,. Trong thi du trén day, tat ca cdc heé sG wang
quan déu cé nghia. Sau khi tinh dugc céc hé s6 tuong quan 1a (i€n hanh phan tich ching dé danh gia
dé én dinh cha cdc mdc chuan. Cap chénh cao hy, hy, ¢ hé s6 wong quan la -0,714 va hé s6 wong
quan Meng fyh, ny = —0,570 déu 1a cdc s6 am, nghia la khi h; gidm thi h, (dng, nhung vi h; < 0 va

(H-9)

h, > 0 nén gia tri tuyét 461 clia ca hai chénh cao déu tang. Diéu dé cho ta thdy méc T bi lin xuéng.
Céc heé 56 tuong quan tap hop fyp by VA Thyn,.ny €O 8id Ui xdp xi bang nhau vi cdc hé s riéng

Chiha.hg V2 Thohg,ny €O 814 tri nho khong ding ké, tir d6 c6 thé rdt ra két luan r__ 6n dinh hon ca. Hé s6

pt
twong quan r, =+ 0,604 cho thay khi h, 1ang thi h; cling tang. Vi b, < 0 nén khi h, tang thi gid tri
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40

tuyeét ddi cta h, giam, tir day cho ta thdy mée r, bi tréi 1en. Coi quan hé giTa h, va h, 1a tuyén tinh thi
phuong trinh biéu dién quan he cla h, va hy 1a h, = ah, + b.
Trong do:

Ch
a= rh;h"_r G—I = —0\468
ha

b=hy-hyy=-1999-(-0,468 x 19,9) = - 10,68
vay phuong (rinh xap xi sé la:
h,=-0,468 h, - 10,68
Trong chu ki cudi cing h, = -20,6, hy = 22,33 thay cdc s& hiéu nay vao tinh duoc h; = - 21,15, diéu nay
cho thay )a gid tri do lun xdc sudt do1 véi moc rpz1a 21,15 - 20,60 = 0,55mm.
Nhu vay chiing ta thay phuong phap phan tich hé s6 tuong quan cho két qua kha t61. Tuy nhién, dé ap
dung dugc phuong phdpnay can cé mot 1ap hop di liéu do du Jdn. SG chu ki do p hai [én hon 10 va s6

cac moc chuan khong nhiéu qua. Trong trudng hop s6 moéc chudn qué nhiéu thi quan he giita cic
chénh cao s& (r@ nén ral phic tap va viéc phan tich sé gap ral nhiéu khé khan.
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Phu luc I
(Tham khao)

DANH GIA DO ON DINH CUA CAC MOC CHUAN
BANG THUAT TOAN BINH SAI LUSI TUDO

Gia st mot 1u6i do cao ¢o s phuc vu cho do lon cong trinh gom 4 méc Ry Rpys Rpyva R, nhu

hinh I.1. Chénh cao giira cic m6c trong cadc chu ki dugc ghi trong bang [.1.
Ry, R

"

R

” R,

Hinh I.1: So dé 1467 d6 cao co so gém 4 méc chudn

Bang I.1: Chénh cao giira cA¢ mdc trong cic chu ki

Tuyén do S5 tram mdy Chénh cao (mm)
Chuki 1 Chuki2 Chu ki 3 Chu ki 4
R,,- Ry, 1 - 868,86 - 868,39 - 868,05 - 867,52
de - RP3 l -204,13 -204,23 - 204,33 - 204,48
RP3 - Rpl 1 - 453,61 - 453,51 - 453,32 - 453,04
R, -Ry, L -211,33 -210,84 -210,43 - 207,81
R,,-Rp, 1 - 664,51 - 664,65 - 663,75 - 663,19
Bang 1.2: Do cao clia cdc méc co s

Thit ty Ten mée Do cao

R,, 7,2250

2 R,, 7,4362

3 Rp3 6,7715

4 Rp, 6.5674

Tiéu chuan dé d4nh gid 4o 6n dinh cia cic méc co s
Mac do cao cd s& dugc coi 1a én dinh néu thdéa man diéu kién

ISt <t . Mg
Trong dé:
S )Ja do dich chuyén theo phuong thing dimng ca méC €0 53 (réi, lin);
t12 hé s6 (gi4 tr cha t thay déi tir 2 - 3), trong trudng hop nay t = 2;
M; 1a sai s6 rung phuong x4dc¢ dinh d¢ lin.
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I[I. Trong chu ki ddu tién, coi 14t ca cic moc 1a 6n dinh, tién hanh binh sai 1u6i theo thuat todn binh sai tu
do. Két qua binh sai duge ghi trong bang 1.3 va bing 1.4.
Bang 1.3: Tri do va cédc dai lugng binh sai
Tha Chénh cao do " S5 hiéu chinh S& chénh cao sau
Tén doan do SO tram . R .
tw (m) (m) binh sai (m)
1 Rp, - Ry - 0,8689 1 0,0001 -0,8688
2 R+ Ry -0,2041 1 0,0001 -0,2042
3 R, - Ry, -0.4536 1 - 0,0001 -0.4535
4 R Ry -0,2113 1 - 0,0001 -0,2112
5 R,,- R, - 0,6645 1 - 0,0002 - 0,6647
Sai s6 trung phuong don vi troag sé m,, = 0,18mm/tram
Bang 1.4: Do cao clia cAc moc sau binh sai
) . Dénh gid do
Thit tu Tén moc H{(m) Do léch my (mm) én dinh
1 R, 72250 0,03 0,10 On dinh
2 R,, 74362 0,00 0,08 6n dinh
3 Rp, 6,7715 0,05 0,08 On dinh
4 R,, 6,5673 -0,08 0,10 On dinh
1. Sl dung cic méc 6n dinh trong chu ki 1 d€ dinh vi 1ui trong chu ki 2, trong trudng hop nay su thay ddi
do cao cla tat ca 4 méc déu nho hon gid tri cho phép: Mg = + 0,5mm.
K&t qua binh sai ludi trong chu ky 2 dugce trinh bay trong bang [.3a va bang [.4a.
Biang [.3a: Tri do va cac dai luong binh sai trong chu ki 2
Tha i Chénh cao do S§ higu chinh S5 chénh cao sau
Tén doan do S8 tram R .
o (m) {m) binh sai (m)
1 Ry, - Ry, -0,8684 1 I 0,0001 -0,8685
2 R,, - Ry, -0,2042 1 -0,0001 -0,2041
3 Rp.- R, -0,4535 1 0,0001 -0,4536
4 Rp - Ry, -0,2108 L 0,0001 -0,2109
5 Ry, - Ry - 0,6647 i 0,0002 -0,6645
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Bang I.4a: Do cao cia cdc méce sau binh sai

JV. Tiép truc binh sai d6i véi cac kél qua do ctia chu ki 3 a duge ¢éc s6 hiéu chinh trong bang 1.3b va bang [.4b.

Bang 1.3b: Tri do va cic dai lugng binh sai trong chu ki 3

; _— i 1 Tl Pinh gid do
Th €n méc (m) 5 1éch (mm) my (mm) én dinh
L R, 7,2251 -0.13 0.12 On dinh
2 R,, 7.4360 -0.21 0.09 On dinh
3 Rp, 6,7715 0,07 0.07 On dinh

4 R,, 6.5674 0,01 0.12 Ondinh |

4

Thy ) Chénh cao do S6 hiéu chinh S6 chénh cao sau
Tén doan do S3 tram R .
{1 (m) (m) binh sai (m)
1 R,,- Ry, -0,8680 1 0.0001 -0,8681
2 R,, - R, - 0,2043 I 0,0001 -0,2043
3 Rp - Ry, -0,4533 1 0,0000 -0,4533
4 R, - Ry, -0.2104 1 0,0000 02104
5 R,y + Ry, - 0.6637 1 0,0000 - 0,6637
Sai s6 trung phuong don vi wrong s§ m,, = 0,01mm/tram
Bang 1.4b: Do cao cia cdc mde sau binh sai
Thit v Tén mde H(m) D6 lech (mm) e Daph gna do
on dinh
1 R,, 7,2249° -0.03 0,01 6n dinh
2 R, 7,4353 -0,83 0,01 Khéng 6n dinh
3 R,, 6.7716 0.16 0,01 On dinh
4 R,, 6.5673 -0.13 0,01 On dinh

Chu ki 4 ciing duge binh sai tuong tr nhu cace chu ki tneée.

Méc R, khong 6n dinh nén khong duge st dung dé dinh vi lugi. K&t qua binh sai cac i do trong chu

ki 4 duoc ghi wong bang [.3¢ va bang I.4c.

43



TCXDVN 271 : 2002

Bang I.3c:

Tri do va cic dai lugng binh sai trong chu ki 4

—
Chénh cao do

Thu Ten doan do $6 tram S6 hiéu chinh S6 c\henh Icao sau
tu (m) (m) binh sai (m)
1 R,,- R,, -0,8675 1 0,0000 - 0,8675
2 Ry, - R,, -0.2045 1 0,0000 0,2045
3 R,,- R, -0,4530 I 0,0001 0,4531
4 RPj - sz - 0,2028 1 0,0001 0,2099
5 Ric- R -0,6632 1 0,0001 -0,6631
Sai 6 rung phuong don vi trong s8 m,, = 0,14mm/tram
Bang L.4c: D§ cao cuia cic mde sau binh sai
Thi g Ten méc H(m) Po léch (mm) my, (mm) Binh gid do
. on dinh
1 R, 7,2249 -0,09 0,08 6n dinh
2 R,, 7,4348 - 1,40 0.08 Khong 6n dinh
3 Rp, 67717 0.26 0,06 Gn dinh
4 R, 65672 -0,17 0.08 6n dinh
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Phu luc K
(Tham khao)
CAC KET QUA DO DAC, BINH SAI VA TINH TOAN DO LUN CONG TRINH
Binh sai ludi thiy chuin
Cong trinh.....ooooii
Thoi gian do: 11/01/1999
S6 lurong moe di bidt do cao 0
S3 lugng méce can xdc dinh 219
S6 Juong tuyén do trong ludt 126
Tong s6 (ram méy cdc tuyéndo  : 60 tram
Sai s6 dan vi lrong s8 : 25mm/iram
Cidc mée da ¢6 do cao
Nr Tén o H(m} Ghi chi
! J MC| 6.000 ] B
Binh sai hiéu do6 cao do
Nr D C Tri do (mm) Vi (mm) Tri BS (mm) | Mh (mm) N !
1 MCI R2 -397.20 - 08 39728 | .39 4|
2 R2 R1 - 703.40 .24 -703.16 .33 2
3 Rl R3 914.50 .60 915.10 . 39 5
4 | R3 R2 -212.00 .06 -211.94 .31 3
5 R3 MCI 185.40 -.06 185.34 .37 3
6 R2 M3 - 25990 15 -2506.75 . 30 2
7 MI3 M2 98.70 .26 98.96 .33 3
8 MI12 Ml 517.30 =221 517.09 .35 2
9 Ml MI10 701.10 .10 701.20 .21 |
10 MI10 M9 - 794.80 .10 -794.70 L21 l :
1 M9 M1 93.30 .20 93.50 21 .
12 M9 M8 - 632.00 221 - 682.21 .35 2
13 M8 M7 - 135.40 S 21 -135.61 .35 | 2
14 M7 M6 52.90 .21 52.69 35
15 M6 M35 90.60 221 90.39 .35 J !
16 M5 M2 221.20 =21 220.99 .35 2
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Nr D C Tri do (mm) Vi (mm) Tri BS (mm) Mh (mm) N
17 M2 M4 1151.90 .03 1151.93 .21 1
18 M4 M3 39.30 .03 39.33 .21 1
19 M2 M3 1191.30 .03 1191.27 .21 |
20 M2 M1 06.40 .02 96.42 .35 2
21 M1 M16 - 35.00 .02 - 3498 .35 2
22 M16 M15 -342.20 .03 -342.17 .42 3
23 MI5 Ml14 223.60 .02 223.62 .35 2
24 Ml4 M13 -11.70 .04 -11.66 .47 4
25 R2 M12 - 160.40 _. 39 - 160.79 .30 2
26 R3 M2 - 403.50 59 - 402.91 .47 5
Po6 cao binh saj ¢na ciac moc - Chu ki 01
Nr Tén Hbs (m) MH (mm) Ghi chi
l R?2 5.60272 .39
2 R1 4.89956 . 48
3 R3 5.81466 .37
4 MI13 5.34208 .48
5 M2 5.44194 .48
6 Mlt 5.95902 .57
7 MI10 6.66022 .60
8 M9 5.86552 .60
9 M8 5.18330 .64
10 M7 5.04769 . 66
I M6 5.10038 .65
12 M35 5.19076 .63
13 M2 541175 .57
14 M4 6.56368 . 61
15 Mi 5.50817 .63
16 M16 5.47319 . 66
17 M15 5.13102 . 66
18 Mid 5.35464 .63
19 - M3 6.60301 .61
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Binh sai lugi thiy chuén

Cong tiinh.....ooi

Chu ki: 02. Thai gian do: 11/02/1999

S6 luong moc di biet do cao
S6 lugng méc can xédc dinh
S6 luong tuyén do trong ludi

Téng s6 tram may cic tuyén do

Sai s6 don vi trong s6

ol

119

: 26

: 60 tram

: lémm/uram

Cac méc da co do cao

TCXDVN 271 : 2002

Nr Ten H(m) Ghi chi W
1 MCI 6.0000
Binh sai hiéu dé cao do
Ny D C | Trido(mm) | Vi(mm) | TriBS(mm)| Mh(mm) | N
] MCl R2 - 397.60 -.09 - 397.69 .24 4
2 R2 R1 - 703.30 .21 - 703.5] 20 2
3 R) R3 916.70 -.53 916.17 .24 5
4 R3 R2 - 212.40 -.26 -212.66 .20 3
S R3 MClI 185.10 -.07 185.03 .23 3
6 R2 M13 -260.90 .10 - 260.80 .19 2
7 MI13 M1?2 98.20 .20 98.40 21 3
8 MI2 MII 517.10 03 517.13 .22 2
9 M1l MJ0 701.10 14 701.24 13 1
10 M10 M9 - 794.60 4 - 794.46 13 ]
11 M9 Ml 93.10 12 93.22 13 l
12 M9 M8 - 681.80 .03 - 681.77 22 2
13 M8 M7 - 135.70 .03 - 135.67 22 2
14 M7 Mé 52.60 .03 52.63 22 2
15 M6 MS 90.30 .03 90.33 22 2
16 M5 M2 221.40 .03 221.43 22 2
L7 M2 M4 1151.60 .00 1151.60 13 }
18 M4 M3 39.40 .00 39.40 13 L
19 M2 M3 1191.00 .00 1191.00 13 |
20 M2 M 96.80 .03 96.83 .22 2
21 M| M16 - 35.00 .04 - 34.96 .22 2
22 MI16 MIS - 343.90 .05 - 343.85 26 3
23 M15 M4 223.50 .04 223.54 .22 2
24 M14 M13 -10.90 .07 -10.83 .29 4
25 R2 MI12 - 162.30 -0 - 162.40 19 2
26 R3 M2 - 404.20 .0l -404.19 .29 5
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Do cao binh sai cua cac mée - Chu ki 02

Nr Tén Hbs (m) MH (mm) Ghi chd
i R2 3.60231 .24
2 RI 4.89880 .30
3 R3 5.81497 .23
4 MI3 5.34151 .30
5 M2 5.43991 .30
6 ML | 5.95704 .36
7 MI0Q 6.65828 .38
8 M9 5.86382 .37
9 M8 5.18205 .40

10 M7 5.04638 .41

11 M6 5.09901 41

12 M5 5.18935 .39

13 M2 5.41078 .36

14 M4 6.56238 .38

15 Ml 5.50761 .39

16 MI16 5.47265 .41

L7 MI5 5.12880 .41

(8 M4 5.35234 .39

19 M3 6.60178 . 38
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Binh sai lugi thily chudn

Cong trinh...cccoocoviiiiiii

Chu kj: 03."Thai gian do: 17/3/1999

S6 lugng méc da biét 4o cao
S6 lugng mdéc cén xdc dinh
S lugng tuyén do trong ludi

Téng s6 tram mdy cdc uyén do

Sai 80 don v trong $6

o1
19
126
60 tram

: 16mm/tram

Cac moc da c6 dd cao

TCXDVN 271 : 2002

i

N Ten H(m) Ghi ch |
R MCI 6.0000 ) |
Binh sat hiéu d6 cao do

Nr D C Tri do {mm) Vi (mm) Tri BS (mm) Mh (mm) N
| MC] R2 -397.10 .00 - 397.10 .23 4
2 R2 RI - 705.30 1S - 705.15 .20 2
3 R) R3 917.00 .36 917.36 .23 S
4 R3 R2 -212.40 19 -212.21 19 3
S R3 MC} 184.90 .00 184.90 .22 3
6 R2 MI3 -261.30 _.04 -261.34 18 2
7 M3 M12 98.20 _.04 98.16 .20 3
8 M12 Ml | 516.70 .00 516.70 21 2
9 Mi 1 M0 701.00 .03 701.03 13 1
10 M10 MO - 795.20 .03 -795.17 13 1
11 M9 M1l 94.10 .03 94.13 13 1
12 MO M8 - 682.50 .00 - 682.50 .21 2
13 M8 M?7 - 135.60 .00 - 135.60 .21 /)
L4 M7 M6 53.00 _.0l 52.99 .21 2
15 M6 M3 91.10 .00 91.10 21 2
16 M3 M2 222.30 .00 222.30 21 2
17 M2 M4 [149.90 .20 1150.10 13 1
18 M4 M3 40.00 .20 40.20 13 1
19 | M2 M3 1190.50 _.20 1190.30 3 ]

20 M2 M1 97.40 .0l 97.41 21 2 |
21 Ml M6 -3520 .0l -35.19 21 2
22 M6 MJS - 344.10 .02 - 344.08 .25 3
23 M5 M4 223.00 .02 223.02 21 2
24 Ml4 M13 -10.20 .03 -10.17 .28 4
25 R2 M2 - 163.20 .02 -163.18 18 2
26 R3 M2 - 404.60 .05 - 404.55 .28 5

B
\O



TCXDVN 271 : 2002

Do cao binh sai cla cde méce - Chu ki 03

Nr Tén Hbs (m) MH (mm) Ghi chi
1 R2 5.60290 .23
2 R! 4.890774 .29
3 R3 5.81510 .22
4 MI13 5.34156 .29
5 M]12 5.43972 .29
6 M1l 5.95641 .35
7 MI10 6.65744 .36
8 M9 5.86228 .36
9 MS 5.17977 .38

10 M7 5.04417 .40

3! M6 5.09716 .39

12 M5 5.18826 .38

13 M2 5.41056 .34

14 M4 6.56065 .37

15 Ml 5.50797 .38

16 M16 547279 .40

17 MI15 5.12871 .40

18 Ml4 5.35173 .38

19 M3 6.60086 ey
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Binh sai Jugi thiy chudn
Cong trinh.c.oooics
Chu ki 04. Thoi gian do: 15/4/1999

S3 luong mac da biét do cao il
S6 lugng méce cdn xdc dinh 119
S¢ luong tuyén do trong ludi 126

Téng s6 tram may cdc tuyén do  : 60 tram

Sai s6 don vi trong s6 : 1Omm/tram

Céac méc da ¢6 do cao

Nr Tén H(m) Ghi chd
I MClI ~ 6.0000
Binh sai hiéu do6 cao do
Nr D C Tr1 do (mm) Vi (mm) Tri BS (mm) Mh (mm) N
1 MCI R2 -397.50 .08 -397.42 14 4
2 R2 R} - 706.00 .02 - 705.98 12 2
3 RJ R3 918.30 .05 918.35 14 5
4 R3 R2 -212.30 _.07 -212.37 1 3
5 R3 MC) 185.00 .06 185.06 13 3
6 R2 MI3 -261.40 _.0l -261.41 g 2
7 M3 M2 98.20 .00 98.20 12 3
8 MI2 MII 516.30 _.02 516.28 13 2
9 M1 M0 700.50 13 700.63 .08 |
10 M0 M9 -795.20 13 -795.07 .08 i
11 M9 MI1 94.30 14 04,44 .08 1
12 M9 | M8 - 683.30 .02 - 683.32 13 2
i3 M8 M7 -135.20 ..02 - 135.22 13 2
14 M7 M6 52.80 _.02 52.78 13 2
{5 M6 M5 91.50 L0 91.48 13 2
16 MS [ M2 222.90 _02 222.88 13 2
17 M2 | M4 1149.70 .03 1149.67 .08 I
18 M4 M3 40.30 .03 40.27 .08 I
19 M2 M3 \ 1189.90 .03 1189.93 .08 1
20 M?2 M1 98.10 .0l 98.11 13 2
2] M1 M16 -35.70 .0l - 35.69 13 2
22 M16 M15 - 345.00 .01 - 344.99 15 3
23 MIS M4 222.80 0] 222.81 13 2
24 M4 M3 -8.90 .02 -8.88 17 4
25 R2 M2 - 163.20 -.0l - 163.21 11 2
26 R3 M2 -405.20 .07 - 405.13 17 5
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Do cao binh sai cda cac moc - Chu ki 04

— 3

Nr Tén Hbs (m) MH (mm) Ghi chy
| R2 5.60258 14
2 R1 4.89660 17
3 R3 5.81494 13
4 M13 534117 18
5 M12 5.43936 18
6 MI1 5.95564 21
7 MI10 6.65627 .22
8 M9 5.86120 .22
9 M8 5.17788 .23
10 M7 5.04267 .24
11 M6 5.09545 .24
12 M5 5.18693 .23
13 M2 5.40981 21 ;
14 M4 6.55948 .22
15 Ml 5.50792 23
16 M16 5.47223 24
17 M5 512724 24
18 M14 5.35005 .23
19 M3 6.59974 Y]
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Két qua tinh d6 lin chu ki 2 do ngay 11-2-1999

Cong trinh:....ccccioeeneeernenres
Bitlciic Do lin b lin |
Thit ty Tén mdc H(m) tuong d6i tong cdng Ghi chd

- L, (mm) L, (mm)
l M3 5.34151 -1.47 - 1.47
2 M2 5.43991 -2.03 -2.03
3 MIl1} 5.95704 -1.98 - 1.98
4 MI10 6.65828 - 1.94 - 1.94
5 M9 5.86382 -1.70 - 1.70
6 M3 5.18205 - 1.25 -1.25
7 M7 5.04638 - 1.31 - 1.31
8 M6 5.09901 - 1.36 -1.36
9 M3 5.18935 - 1.41 - 1.41
10 M2 5.41078 -0.97 [ -0.97
I M4 6.56238 -1.30 { - 1.30
12 Ml 5.50761 - 0.56 -0.56
3 MI6 5.47265 -0.54 -0.54
14 M5 5.12880 -2.22 -2.22
L5 M14 5.35234 -2.30 -2.30
16 M3 6.60178 < L3 -1.23

D lin (rung binh cua cong trinh trong chu ki 2 la: - 1.47mm

Do ltin trung binh téng cong clia céng trinh la: - 1,47mm

Do lin max trong chu k¥ 2 (tai méc M14) Ia: - 2,30mm

Dé lin min trong chu ki 2 (tai méc M16) la: -0,54mm’

Do ldn (6ng c6ng max (tai méc M14) la: - 2,30mm

P6 lin t6ng cong min (tai moc M16) 1a: 0,54mm

T6&c do 1dn trung binh coa céng trinh trong chu Ki 2 la: - 1,43mm/thang

T&c do 1an trung binh coa cong (rinh tir khi bal ddu quan sdtla: - 1,43mm/Ahdng.
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Két qua tinh d6 Hin chu ki 3 do ngay 17-3-1999

Céng trinh: ..o,
' D6 cao bé lun ‘DQ 16n
Tha Tén moc H(m) twong déi tong cong Ghi chu
L, (mm) L, (mm)
1 M13 534156 -0.05 -1.42
2 MI1? 5.43972 -0.19 -2.22
3 M1 5.95641 -0.63 -2.61
4 MILO 6.65744 -0.84 -2.78
5 M9 5.86228 -1.54 -3.24
6 M8 5.17977 -2.28 -3.53
7 M7 5.04417 221 -3.52
8 M6 5.09716 -1.85 -3.21
9 M35 5.18826 -1.09 -2.50
10 M2 5.41056 -0.22 -1.19
11 M4 6.56065 -1.73 -3.03
12 M1 5.50797 0.36 -0.20
13 M6 5.47279 0.14 -0.40
14 MIL3 5.12871 -0.09 -2.31
15 Ml4 5.35173 -0.61 -2.9]
16 j M3 6.60086 -0.92 -2.15 -
D¢ [in trung binh cba cong trinh trong chu ki 3 ia: -0,85mm
Do lin trung binh t6ng céng cva cong trinh la: -2.33mm
Dé liin rax trong chu ky 3 (tai méc MB8) la: -2.28mm
D6 14n min trong chu ki 3 (tai moc M1) Ja: - 0.36mm
Do lin tdng cong max (tai méc M8) la: - 3,53mm
Do 1in téng cong min (1ai méc M1) Ja: - 0,20mm
Té&c 36 hin trung binh cua céng trinh trong chu ki 3 la: - 0,75mm/thdng
T6c do hin trung binh cda cong trinh tir khi bat dau quan sdt la:  -1,07mm/thdng.
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Két qua tinh d¢ Iin chu ki 4 do ngay 15-4-1999

Cong trinh:iinee e
. 630 Do lin Do lin o
Thu tu Tén méc H(m) tuong doi 16ng cong Ghi chu
L., (mm) L. (mm)
B MI3 534117 -0.39 - 181
2 M12 5.43936 .-0.36 -258
3 Ml 5.95564 -0.77 -3.38
4 M]G0 6.65627 - 117 -3.95
5 M9 5.86120 -1.08 -4.32
6 M8 5.17788 - 1.89 -542
7 M?7 5.04267 - 1.50 - 5.02 :
8 M6 5.09545 -1.71 -4.92
9 M3 5.18693 -1.33 -3.83
10 M2 5.40981 -0.75 -1.94
11 M4 6.55948 - 1.17 -4.20
12 M1 5.50792 -0.05 -0.25
13 M16 5.47223 -0.56 -0.96
14 M1i5 5.12724 - 1.47 -3.78
15 M14 5.35005 - 1.68 -4.39
16 M3 6.59974 - 112 -3.27
D4 lin trung binh ca cong trinh trong chu ki 4 1a: - 1,06mm
Do 1dn trung binh téng cong cla cong trinh a: - 3,39mm
Do lin max trong chu ky 4 (tai moc M) la: - 1,89mm
D¢ lin min trong chu ki 4 (tai méc M1) la: -0,05mm
D6 lin 16ng cong max (tai mée M8) la: - 5.42mm
D6 ldan (6ng cong min (tai méc M1) la: -0,25mm

Téce @6 Nin trung binh clia cong rinh trong chu ki 4 la: - 1.10mm/thdng

Téc d6 lin trung binh cla cong trinh (irkhi bat dau quan sdtla:  -1,08mm/thdng.
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Phu juc L
{Tham khao)

MAU TONG HOP DO CAO CAC MOC DO LUN

|" Thur w Ki hieu mae H-01 (;:);01-99 H-O2(Li)—02-99 H-O3([;7)-3-99 H-Ofi(rLS)—4—99
1 Ml 5.50810 5.50780 5.50780 5.50780
2 M2 541170 5.41100 5.41030 5.40970
3 M3 6.60300 6.60200 6.60060 6.59970
4 M4 6.56370 6.56260 6.56040 6.55940
5 M5 5.19070 5.18950 5.18800 5.18690
6 M6 5.10030 5.09920 5.09690 5.09540
7 M7 5.04760 5.04650 5.04390 5.04260
8 M8 5.18330 5.18220 5.17950 5.17790
9 M9 5.86540 | 5.86400 5.86200 5.86110
10 MIO 6.66020 6.65840 6.65720 6.65620
] Ml 5.95900 5.95730 5.95620 5.95560
] 12 M2 5.44190 5.44010 5.43950 5.43930
13 MI3 5.34300 5.34170 5.34130 5.34110
14 Mli4 o 5.35460 5.35260 5.35150 5.35000
{15 Ml15 5.13100 5.12910 5.12850 5.12710
L 16 Ml6 5.47320 5.47290 5.47260 5.47210
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Phu luc M
(Tham khao)

MAU TONG HOP KET QUA DO LUN

Thoi gian do chu ki 01 : 10-01-99
Thai gian do chu ki 02: 11-02-99
Thai gian do chu ki 03: 17-3-99
Thai gian do chu ki 04: 15-4-99

TCXDVN 271

: 2002

Tha wr Ki hiéu méc Chu ki (02-01) (mm) Chu ky (03-02) (mm) Chu ky (04-03) (mm)
1 Ml -0.30 0.00 0.00
2 M2 -0.70 -0.70 - 0.60
3 M3 - 1.00 - 1.40 -0.90
4 M4 -1.10 -2.20 - 1.00
5 M5 -1.20 - 1.50 -1.10°
6 M6 - 1.10 -2.30 - 1.50
7 M7 « .70 -2.60 -1.30
8 M8 - 1.10 -2.70 - 1.60
9 M9 - 1.40 -2.00 - 0.90
10 MI0 - 1.80 -1.20 - 1.00
il ML - 1.70 -1.10 -0.60
12 MI2 - 1.80 - 0.60 -0.20
13 MI3 - 1.30 - 0.40 -0.20
14 M14 - 2.00 -1.10 - 1.50
(5 MI5 - 1.90 -0.60 - 1.40
|16 MI16 -0.30 -0.30 -0.50
f Ldn trung binh 124 -1.29 -0.89
{ Lin max - 2.00 -2.70 - 1.60
Lin min -0.30 0.00 0.00
Ldn léch - 1.70 -2.70 - 1.60
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Phu luc P
(Tham khao)

CAC DANG BIEU PO VA BINH PO LUN CONG TRINH

‘T
’\\ Chu ky .
-4
. . \ /
£ L —
s o
S 12 y
@ N/ / T Chulyn
T N R P, L1 _ Yén mée
M-17 M-17 M-18 M- 17 M- 16 M- 15 M- 14 M-13 M- 12
Hinh P.1: Biéu dé lin theo truc doc céng irinh
P, kGicm?
4
//
/
Ol
S mm 1989 1990 1989 1692 1993 1994 1996
0
]
20 —— !
40 i — - | M
P~ \-\\ T ——— |
-60 ——] ] M2
-80 _: M3
gqool— 4 L4 Lt A T M4

Hinh P.2: Biéu dé lin theo thai gian ciia cdc moc ddc trung

ENNAN

Hinh P.3: Biéu dé hin céng trinh (chu ki n so voi chu ki 1)
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MUC LUC

Trang
Lot néi dau 3
1. Pham vi 4p dung 5
2. Tiéu chudn trich dan 5
3. Quy dinh chung 5
4. Binh nghia mét s& thuat ngit 7
5. Thiét k& phuong 4n do d6 ldn cong trinh 7
6. Thiét b1 do d6 1in cong trinh 8
7. M&c chudn va méc do lin 9
8. Xdc lap cdp do, thiét k& so do do, chu ky do » 13
9. Do do lin cong trinh bang phuong phip do cao hinh hoc 15
10. X li 56 lieu do do lin cong trinh va dénh gid d6 6n dinh cla cdc méc chuén 21
11. Lap bio cdo két qua do d6 lin 25
Phu luc A. C4u tao cic loai méc chuin A, B, C 27
Phu luc B. C4u tao mot s6 loai méc do ¢ lin nén va céng trinh 29
Phu luc C. Sod6 bé tri mée do d6 Lin cong trinh 30

Phu lyc D. Chon cédp do d6 lin dua vao dic di€m cia nén dat va tdm quan trong
clia cong trinh 32
Phu luc E. Miu s6 do chénh léch do cao theo céc cap 33
Phu luc F. Mau ghi két qua do chénh cao cdc mdc trén so do 35
Phu luc G. Trinb tu tinh todn binh sai theo phuong phép binh sai gidn tiép 36

Phy luc H. Kiém tra d6 6n dinh cha cidc mdc chudn bang phuong phip phan tich
hé s6 (uong quan giira cac tri do 37
Phu (uc I. Danh gid do 6n dinh clia cdc mdc chuan bang thuat todn binh sai ludi ty do 41
Phuy tuc K. Cac két qua do dac, binh sai va tinh todn d¢ lin céng trinh 45
Phu luc L. M4u t8ng hgp d6 cao cdc mdc do lin 56
Phu luc M. Miu tdng hop kél qua do lin 57
Phu luc P. Cic dang biéu d6 va binh d6 lin cong trinh 58
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QUY TRINH KY THUAT
XAC PINH PO LUN CONG TRINH DAN DUNG
VA CONG NGHIEP BANG PHUONG PHAP PO CAO HINH HOC

Chiu trach nhiém yuat bdn .
BUI HOU HANH

Bién tap ky thudt: LUGNG XUAN HO!

Ché ban - PHAM HONG LE

Sita bdn in : LUGNG XUAN HOI

Biu : H.S. NGUYEN HOU TUNG

In 1000 cuén. kho 21 x 3lem, tai Xudng jn Nha xuil ban Xay dumg. Gidy chap nhin dang ky ké
hoach xuit ban 8 36/XB-QLXB-16, ngay 10-01-2002. In xong nop luu chiéu thing 8 nam 2002.
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