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MO DAU
TINH CAP THIET CUA DE TAI
Hién nay dat nudc ta dang tién 1én trén con duong cong nghiép hoa hién dai
hoa. Trong xu thé phéat trién chung cta dit nudc viec xay dung co ha ting
mang mot y nghia chién lugc. Nha cao tang duoc xay dung la hé qua tit yéu
ctia viéc tang dan so do thi, thi€u dat dai xay dung va gia dat ngay cang cao
& céc thanh pho 16n. DE dap ting nhu ciu vé nha & ciing nhu van phong lam
viéc clia cdc co quan trong diéu kién cdc do thi 16n & Viét Nam ngay cang
chat hep thi viéc xay dung cac cong trinh nha cao ting ngay cang tré nén
cap thié€t hon bao gio hét.
Trong xay dung cic cong trinh nha cao tang doi hdi c6 su két hop cta nhiéu
chuyén nganh khac nhau, trong d6 tric dia déng mot vai trd quan trong.
Cong tac tric dia trong xay dung nha cao ting doi hoi mic do cin than
cling nhu trinh do rat cao ciia cac cdn bo thuc hién. Cong téc trac dia trong
qua trinh xay dung 12 mot cong viéc khong thé thi€u trong qud trinh khao
sat, thi€t k&, thi cong ciing nhu van hanh cong trinh.
Hién nay véi su phat trién ctia khoa hoc va cong nghé thi su ra doi ciia may
chiéu ding, may toan dac dién tir, cling nhu nhiing tng dung cua cong nghé
GPS ching ta ¢ thé sir dung nhitng phuong phap ma truéc day ching ta it
dung hoac chua dung dén.
Viéc nghién ctiu va khai thac nhitng thiét bi nay phuc vu viéc thi cong cac
cong trinh nha cao tdng 1a mot trong nhitng van dé cip bach. Vi vay toi da
lua chon dé tai nghién cttu khoa hoc: “ Nghién citu itng dung nhiing thiét
bi méi trong tric dia phuc vu thi cong nha cao tang”’.
MUC PICH NGHIEN CUU
V6i muc dich muén ciing gép phan xay dung quy trinh cong tdc tric dia
phuc vu thi cong xay dung xay dung nha cao tang, dong thoi mudn duoc
hoc hoi, nang cao trinh do chuyén mon ciing nhu gép phan xay dung quy

trinh cong nghé Tric dia thi cong xay dung nha cao tang.



6

POI TUONG VA PHAM VI NGHIEN CUU

Do thoi gian c6 han nén khi nghién ctu ting dung nhitng thi€t bi méi trong
trac dia phuc vu thi cong xay dung nha cao tang chiing toi chi di sau vao cdc
van dé sau:

- Nguyén ly chung vé cac thiét bi méi.

- Sir dung céc thiét bi méi trong cong tac tric dia phuc vu thi cong cong
trinh nha cao tang.

- So sdnh uu nhugc di€ém cua timg thiét bi.

PHUONG PHAP NGHIEN CUU

- Tham khao, diéu tra, 1ay s6 liéu vé cdc yéu t6 khoa hoc k¥ thuat, cong
nghé méi c6 lién quan tGi viéc xay dung nha cao tang.

- Nghién cttu cdc tai liéu trong va ngoai nudc vé céc thiét bi mdéi thi cong
nha cao tang.

- Thuc nghiém, uéc tinh do chinh xac két qua do.

Y NGHIA KHOA HOC VA THUC TIEN

Hién nay viéc xay dung nha cao tang & Viét Nam dang phat trién manh mé,
tuy vy viéc tng dung thiét bi mdéi trong tric dia dé dat duoc hiéu qua trong
thi cong ddi hoi do chinh xdc cao 13 mot van dé méi mé. Y nghia khoa hoc
va thuc tién clia dé tai 1a dua ra mot quy trinh va phuong phap su dung céc
thiét bi m&i phuc vu thi cong nha cao tang trén co s& khoa hoc va thuc t€
san xudt, gép mot phan cung cung cdc dong nghiép dua ra mot quy trinh

chudn trong cong t4c tric dia trong thi cong.



CHUONG 1
PAC PIEM THI CONG XAY DUNG NHA CAO TANG
1.1 KHAI NIEM CHUNG VE NHA CAO TANG

Nha cao ting néi 12 loai nha phé bién & céc thanh pho hién dai ngay nay,
nhat 12 & céc nudc phét trién va mot s6 nudc dang phat trién. Loai nha nay c6
sO tang la tir 7 tang trd 1én hoac ¢6 do cao trén 21 m so v6i mat dat, phuong
tién di lai chu yéu la thang may. Cac nha cao tang chi yéu phuc vu cho
nhitng nguoi cé thu nhép trung binh va thap, nhitng van phong lam viéc cta
cac co quan.

Tuy thudc vao quan niém cua ting nudc khac nhau theo so ting va so lugng
nha ma xuat hién nhiéu tén goi khac nhau: nha nhi€u ting, nha cao ting, siéu
cao tang ...Vé tong quan nha cao ting c6 nhitng dic diém sau day:

- Tiét kiém dugce dat xay dung do thi 1a dong luc chu yéu cua viéc xay dung
nha cao tang & cac do thi 16n. Giam dugc chi phi cho trang thiét bi ha tang ky
thuat do thi nhu duong ong ky thuat dién, nudc, hé thong cay xanh chiéu
sdng do thi.

- Nha cao tang cho phép lam giam khong gian mat dat, tao cho thanh pho
hién dai c6 mat do xay dung thap, danh khong gian mat dat cho nguoi di bo
vGi tAm nhin thoang cling nhu cho cay xanh do thi.

- Nha cao tang lam phong phi thém bo mat do thi, dua dén nhiing khong
gian tu do trong thodng & mat dat nhiéu hon. La noi c6 thé 1am san bai nghi
ngoi cong cong hoac trong ciy cOi tao nén nhiing khung canh xanh tuoi
thodng dep cho do thi.

- Nha cao tang thuan lgi cho cong tac san xuét va st dung cua con nguoi.
Kién tric nha cao tang khién cho cong tic lao dong va sinh hoat cta con
nguoi dugc tap trung va lam cho su lién hé gitra chiéu ngang va chiéu diing

dugc hiéu qua hon. Ching rit bét duoc dién tich va khong gian, ti€t kiém
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dugc thoi gian di lai, nang cao hiéu xudt sinh hoat va lam 1gi cho viéc su
dung va khai thac ha tang k¥ thuat.
- Nha cao tang con tao diéu kién cho loai hinh kién tric da chic niang, mot
hinh thiic phd bién trong tuong lai. O céc thanh phd rat can thiét cho loai
hinh kién tric da chic nang: & ting ngam bo tri gara 6t6 va hé thong kho
tang, & tang thap la cac clra hang thuong nghiép, & tang trung thi bd tri nha &
hoac van phong lam viéc, giai tri ...
- Nha cao tang doi hoi phai duoc xay dung véi ky thuat cong nghé cao, trén
dat ran va én dinh, chiu duoc gi6 bao va dong dat vi mot don vi dién tich xay
dung phai chiu mot tai trong ding 16n. Pong thoi tai trong ngang ciing
khong nho nén dé gay ra lun dat, nit tudng va bat méng din t6i mat 6n dinh
va d6 néu xay dung trén dat x4u, thi€u tinh to4n k§ ludng.

1.2 QUY TRINH THI CONG XAY DUNG NHA CAO TANG
Qua trinh thi cong nha cao tang dugc thuc hién gom céac cong viéc sau:
1 - Khdao sat chon dia diém xay dung
Viéc chon dia diém xay dung phu thudc vao muc dich st dung clia cong
trinh va can tuan theo nhitng nguyén tic chung sau day:
- Vi nha cao tang thuong la nhiing cong trinh cong cong nén thuong dugc
xay dung & gan trung tam hoac cach trung tam thanh phd khong qua xa.
- Cong trinh nén xay dung & khu vuc thodng dang. Xung quanh la cay xanh,
14 noi c6 ludng giao thong di lai thuan tién, moi truong trong lanh va thoang
dang.
2 - Thiét ké, lua chon phuong an kién tric
Thiét k€ va lua chon phuong 4n kién tric véi bat ky cong trinh nao ciing can
thod man cac yéu cau sau: tao canh quan dep va thoang dang, khong anh
hudng dén cac cong trinh xung quanh, tao ra to6i da cong nang st dung cua
cong trinh, gia thanh toi vu nhat.
3 - Chuan bi vat lieu xay dung, cdc loai mdy méc thiét bi
Ve vat liéu xay dung, truGe khi thi cong cong trinh chdng ta can nghién ciu

k¥ ban vé thiét k€& trén co s& d6 c6 thé chon cac loai vat liéu xay dung. Cic
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loai vat liéu danh cho xay dung nha cao tang gom: gach, da, cét, xi mang ...
Can tinh cu thé kh6i luong ciing nhu cin ci vao tién do thi cong cong trinh
dé c6 thé van chuyén dén khu vuc thi cong sao cho hop ly. Tranh lang phi
trong khau van chuyén ciing nhu 1am anh hudng t6i ti€n do thi cong cong
trinh.
Vé may moc thié€t bi phuc vu trong qua trinh thi cong cling nén chon céc
loai mady sao cho thi cong thuéan lgi nhat.
4 - Thi cong moéng coc
Nha cao tang 1a cdc cong trinh c6 tai trong 16n, nén dat tu nhién sé khong
chiu néi. Vi vay khi xay dung nha cao tdng ngudi ta phai st dung cic giai
phdp nhan tao dé tang cudng do chiu nén cia nén méng. Giai phdp hién nay
thudng hay ding nhat 1a giai phdp méng coc. Dé thi cong méng coc trong
xay dung nha cao tang c6 thé sir dung cac phuong phép: khoan coc nhdi, ép
coc, déng coc.
5 - Dao méng va do bé tong hd mong
Sau khi hoan thanh viéc thi cong méng coc, nguoi ta ti€n hanh cat, dap, xt ly
dau coc. Dong thoi tién hanh viéc boc don mot khéi lugng dat co ban trén
pham vi hé méng cong trinh dé bat diu thi cong cdc dai coc, méng va ting
ham cta ngoi nha. Noi dung nay gom cac cong tac cha yéu sau day: Cong
tdc chudn bi, cong tic cot thép dai gidng moéng, cong tdc van khuon dai
mong, thi cong do bé tong dai giing moéng.
6 - Thi cong phan than cong trinh
Trong thi cong phan than cong trinh cin thuc hién nhiing viéc sau: lam cot
thép cot va long thang may, ghép van khuon cot dam san va 1ong thang may,
dat cot thép dam san, d6 bé tong cot dam san, thao van khuon.
7 - Xay va hoan thién
Sau khi hoan thanh xong ciac hang muc lién quan dén két cadu cong trinh
ngudi ta tién hanh xay va hoan thién. Thong thuong phan xay dugc tién hanh
ngay sau khi thdo van khuon ctia khung va dam san. Viéc lap dat duong dién

nudc cling dugc thuc hién két hop véi viéc xay tuong. Cong viéc hoan thién
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duoc tién hanh sau khi x4y dung phan tho né gébm cdc cong viéc cu thé nhu
sau: trat vita, quét voi, Op tuong, lat nén ...

1.3 CONG NGHE XAY DUNG NHA CAO TANG
Do ¢6 su khac nhau vé diéu kién tu nhién, di€u kién thi cong, di€u kién cong
truong clia cong trinh, tdp quan cua dia phuong, trinh do trang thiét bi cua
don vi thi cong. Dua vao cong niang st dung, chiéu cao va diéu kién cu thé
trén th€ giéi nguoi ta c6 nhiéu phuong 4an phan loai két cau nha cao tang
khic nhau. Nhung theo quan diém chung cta nhiéu nudc ngudi ta c6 3
phuong an chinh phan két cdu nha cao tang nhu sau:
+ Phuong an phan loai theo vat liéu két cau. Bao gom cac loai két ciu:
- Két cau gach da
- Két cau go
- Két cau thép
- Két cau bétong cot thép
- K&t cau hon hop
+ Phuong 4n phan loai két cau theo kiéu két cau. Phuong 4n nay gém céc
dang két cau:
- Két c4u khung
- K&t céu tuong chiu luc cat
- Két ciu khung — tudng chiu luc cat
- Két cau thé ong (K&t cau 16i ciing) gom: két cdu ong trong, két cdu 6ng
ngoai
- K&t cdu theo huéng ding khac: két cdu treo hang, két cau cuc 16n va két
céu quan thé 6ng khung.
- K&t cdu san nha gom: san c¢6 dam, san khong c6 dam, san day suon
+ Phuong an phan loai két ciu theo phuong phap thi cong. Phuong an nay
gom cac dang két cau:
- Phuong phép thi cong két cau khung gém: khung d6 tai chd, khung diic sin
va lap ghép, khung 1dp ghép chinh thé, khung c6 cot d6 tai chd con dam diic

san, phuong phap nang san.
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- Phuong phap thi cong theo két cau tudng chiu luc cat bao gébm: phuong
phdp d6 tai chd, phuong phap dic sin.
- Phuong phép thi cong 101 cung.
Tuy theo yéu ciu ky thuat va dac tinh riéng cta tong loai két cau ma cé
nhiing loai cong nghé xay dung nha cao tang riéng. O Viét Nam cong nghé
xay dung nha cao tang theo cac phuong phap sau:

1.3.1 Phuong phap do bé tong tai cho
Toan b bé tong cta dam, san, cot déu d6 tai chdé & hién truong. D6 1a
phuong phép duoc ting dung rong rai nhat. Nha xay dung theo phuong phap
ndy c6 tinh chinh thé t6t, tinh thich tng cao. Nhung khéi luong thi cong &
hién truong 16n, can nhi€u c6t pha va giai quyét tot cdc cong viéc lién quan
dén viéc ché tao bé tong cot thép, tron bé tong, van chuyén, cong nghé do bé
tong, dudng ho bé tong tai chd. Trong xay dung nha cao ting s6 ting cang
cao thi cong viéc van chuyén bé tong tron va vat liéu cang khé khian do an
toan khong cao. Tir thap ky 50 dén nay, dac biét 1a 10 nam tr& lai day viéc co
gidi hod do6 beé tong tai chd ¢ nhitng budc phét trién rat 16n nhu:
+ Cai cdch hé thong cong cu bao gébm cdc hé thong nang ddy, hé thong cau,
can truc duoc hién dai hod, hé thong dan gido va chong d& hién dai bing
thép c6 thé 1ap ghép lén tang cao tuy y va thio d& dé dang, chic chin do an
toan cao.
+ Dinh hinh ho4 c6t pha bao gom:
- Cot pha lap ghép dinh hinh loai vira va nho. Day 1a loai ¢6t pha ¢6 kich
thudc 150x30cm, c6 trong luong tir 15 dén 30kg bé mat phang cé nhiéu
dang, tién cho viéc lap ghép va chong da.
- Cot pha truot. Day 1a loai cot pha c6 tinh chinh thé t6t, t6c do thi cong két
rit nhanh dat dugc téc do 2 dén 3 ngay hoan thanh mdt tang & cao tang dang
thap. Doi v6i nha rat cao than tuong hinh cong lai cang thich hop.

- Cot pha 16n
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Pay 1a loai c6t pha st dung cho cong nghé xay dung nha cao tang cé tinh
toan khoi tot, bé mat tudng bang phang, dé nam bat k§ thuat, c6 thé dé tudng
trong chiu luc, tudng ngoai, san nha.
- Cot pha tuynen.
Day 12 loai c6t pha 4p dung t6t nhat dé thi cong tudng chiu luc va san nha,
déng thoi tién hanh dé bé tong toan by, ghép c6t pha dén dau do bé tong dén
dé, tinh két cau, tinh chinh thé t6t, than tudng mat san phang cé thé xay
dung dugc nhitng nha cao t6i 70 tang.
+ Cai cdch vé cong nghé gia cong han noi cot thép.
+ Thuong mai hod bé tong va k§ thuat bom ddy bé tong, cdc tram tron day
du trang thiét bi hién dai bdo dam do sach ctia d4, do dong déu cua bé tong,
céac xe chd bé tong tuoi c6 kha nang bom ddy Ién cao.
+ Cai cach hé thong rung dam dam bao dugc do nén yéu cau ...
Nhiing cai cach trén thuan loi cho viéc cai thién diéu kién cai thién cong tic
hién truong, nang cao chat luong cong trinh do tai chd. Tuy vay phuong phap
nay c6 téc do thi cong cham do con thoi gian dudng hd bé tong, khoi luong
hién trudong 16n, khéi luong van chuyén rdi 1én cao hoan toan dan tdi mat
nhiéu thoi gian va do an toan khong cao khi lam viéc.

1.3.2 Phuong phap lap ghép don gian
Vao cudi thap ky 50 cdc nha xudng cong nghiép loai 16n da bat dau ding
phuong phdp dic sdn va cdu lap ghép toan bo. Trong xay dung dan dung da
bat dau ddy manh san nha dic sin, duéi dang cdc tdm panen, tudng, cot, dim
déu dic sdn du6i dang tAm hodc khoi bé tong. Sau dé diung ciu hoac kich
day dé lap ghép. Dung phuong phap han dé lién két thanh thé thong nhat,
tién do thi cong dat 3 ngay mot tang. Lugng cong tac ngoai hién truong it di,
trinh do cong nghiép hoa nha cao ting dic san va lap ghép toan bo rat cao,
toc do thi cong nhanh. Nhung khong dam bao diy du yéu cau can chong
dong dat cia nha cao tang, kha nang chiu tic dong ngang kém. Sau mot thoi
gian sir dung tinh trang nha lap ghép don gidn bi xuéng cap nhanh, hé thong

k¥ thuat bi hdng héc nhi€u. Hon nita cdc chung loai cau kién ddc san phai c6
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hinh dang va s6 hiéu quy cdch kich thudc phai chuédn phitc tap, cAn c6 mot
xuong cau kién c¢6 modt quy mod nhat dinh cé trinh do san xuét cao, khoi
luong han 16n dan dén gia thanh cao.

1.3.3 Phuong phap lap ghép cong 16i ciing
Dam, cot va tudng chiu luc cua két cau 16i ciing bé tong cot thép déu diung
cong nghé do tai chd dé dam bdo tinh chinh thé clia két cau nha cao ting.
Cot pha dam tru déu dung cot pha cong cu thao 1ap hoac c6t pha truot. Cot
pha tuong cta 16i ciing dung c6t pha 16n hoac c6t pha truot.
Két cau nay c6é do cting va chiu luc ngang rat tot, c6 thé hinh thanh khong
gian st dung tuong doi 16n. Thong thuong ding cho cdc bo phan mat bang
trung tdm cla nha cao tang nhu 16ng ciu thang, gian cau thang thuong, gian
cac duong ong. Két cdu 16i cing chiu trong tai ngang 1a cht yéu va mot phan
tai trong ding, phan khung ngoai dugc lap ghép bang nhiing khoi dic sidn
bao gém cac truc cot, ddm, san dugc ndi véi 16i cliing bang maéi han bé tong
c6t thép dd tai chd, sé tham gia chiu thém mot phan tdi trong thang diing va
rat it tai trong ngang. Bang cong nghé thi cong hién nay két hop két cau 16i
ciing va lap ghép ti€n do thi cong khd nhanh tir 3 ngdy dén mot tuan c6 thé
xay xong mot tang. Hién nay két cau nay duogc st dung kha nhicu trong xay
dung nha cao tang tai Ha Noi.

1.3.4 Phuong phap lap ghép cong vach ciing
Toan bo twdng ngoai chiu luc cé dé cac 16 s6 hodc bo tri 16 khung dugc d6 bé
tong truc ti€p theo phuong phap cot pha trugt hoac cot pha I6n tao nén dang
két cau 6ng ngoai. Toan bd phan vach ctiing ngoai chiu tai trong ngang la cht
yéu va mot phan tdi trong thang ding. Phan lip ghép bén trong bing céc
kh6i bé tong dic sdn bao gébm cot, dam, san dugc ndi bang maéi noi bé tong
cot thép do tai chd c6 do ciing nhod chiu mot phan ti trong ding va tai trong
ngang. Két cau nay thoa man yéu cau chong dong dat cao, lai nang cao duogc
tinh toan khéi ctia két cdu, c6 thé ding cho nha cao tdng & viing c6 dong dat.

T6c do thi cong kha nhanh tir mot dén hai tuan cé tang xay xong mot tang.
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1.4 DUNG SAI XAY DUNG VA PO CHINH XAC CUA CONG TAC TRAC PIA
PHUC VU THI CONG NHA CAO TANG
Khi ché tao cic két cau xay dung va lap dat ching vao cdc vi tri thiét k€ cling
nhu khi thuc hién cong tric dia trong qud trinh xay dung nha va cic cong
trinh ¢6 rat nhiéu céc yéu té gy ra sai s6 lam sai léch kich thudc, hinh dang
tuong ho vi tri cdc niit clia cong trinh.
Chiing ta biét rang, kich thudc cua cdc két cau hay cdc yéu t6 cua mot toa
nha duoc lua chon trén co s& cac tinh toan két cdu tuy theo chic nang, kich
thudc, s6 ting va khiau do. C4c kich thuéc nay duogc goi 1a cdc kich thudc
thiét k& hay cac kich thuée dinh danh (L,). Con kich thudc ctua cac két cau
c6 duoc trong qué trinh ché tao hodc trién khai ching ra mit bang goi 1a kich
thudc thuc t€. Kich thudc thuc t€ thuong sai khac kich thudce thiét k€, n6 cé
thé 16n hon hodc nho hon. Do dnh hudng c6 tinh chit ngiu nhién cla céc
nguon sai s6 do, trong qua trinh ché tao ciing nhu trong qua trinh thi cong
xay dung nén sai léch gitta kich thudc thuc té€ va kich thuée dinh danh ciling
mang tinh chat ngau nhién, ma theo tinh chat cua sai s6 nay, gia tri cia nd
khong vuot qua mot gia tri cho truéc. Nghia 1a do sai s6 ché tao hodc trién
khai khai cac hang muc, cac két ciu ra hién truong kich thudc ctia ching cé
thé 16n hon hodc nhd hon kich thudc thiét k€ nhung khong bao gid vuot qua
mot gidi han cho truée. Vung bién dong giira kich thudc t6i da va t6i thiéu
xung quanh kich thudce thiét ké ctia mot cau kién dugce goi la dung sai (+A)
Nhu vay dung sai s€ xac dinh do chinh xac yéu cau do6i véi ting loai cong
viéc, n6 cho thdy mic do tiém can cua kich thudc thuc t€ so véi kich thude
thiét ké.
Yéu cau do chinh xéc ché tao cac két cau xay dung va lap dat ching vao vi
tri thi€t k€ cling nhu do chinh xdc clia mot s6 dang cong trinh trac dia trong
xay dung nha va cic cong trinh cong nghiép dugc gidi thiéu trong tiéu chuan
xay dung.
Tuy theo tinh chat cua tung loai nha va ting loai cong trinh cong nghiép

ngudi ta phan cap do chinh xac cta cong tdc trac dia. Hién nay trén thé giGi
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ngudi ta st dung rong rai hé théng tiéu chudn ISO d6i véi cac cong trinh dan
dung va cong nghiép ap dung 8 cap chinh xac véGi hé s6 tang giam do chinh
xdc 1a ¥/10 =1.58. Theo hé thong ISO han sai dugc xac dinh theo cong thic
sau:

A(L) = C.i (1.1)
Trong dé:

1 1a dung sai don vi

C la hé s6 do chinh xac
Dai véi cac két cau ¢6 chiéu dai nho hon 10m dung sai don vi dugc xdc dinh
nhu sau:

i =0.45Y/L +0.001L (1.2)
Trong d6: i 1a dung sai don vi tinh bang micromet

L 1a kich thudc cua két cau tinh biang milimet.

Doi véi cac két cau co kich thude 16n hon 10m thi st dung cong thic;

i=0.45/L +0.1J/L (1.3)
Trong cong thic (1.2) va (1.3) thanh phan diu tién bang sai s6 ché tao con
thanh phan thi 2 1a anh hudng ctia kich thudc cau kién téi sai s6 do dac.
Qua viéc phan tich cdc han sai trong tiéu chuin x4y dung c6 thé phan chiing
thanh céc loai sau day:
- Céc han sai dic trung cho vi tri mat bang ctia cac két cau xay dung (sai léch
vé vi trf clia cdc truc nén moéng, cac cOt khung dam va cic yéu td khic so véi
cac truc bo tri).
- Cac han sai dac trung cho do cao cua cac cau kién.
- Céc han sai dac trung cho do nghiéng cua cong trinh.

- C4c han sai dac trung cho su tuong ho gitta cac cau kién.
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Bang 1.1: C4c chi tiéu k§ thuat ctia cong tac trac dia

Cap

chinh xac

Dic diém clia cong trinh va cic

két cau

Sai s6 cho phép khi bo tri

bo
g0c

)

Do canh va
chuyén truc

theo chiéu cao

Do cao

(mm)

Cac két cau kim loai, két cau bé
tong cot thép dic sin, lap ghép
theo phuong phap tu c6 dinh tai

c4c diém chiu luc

10

1/15.000

Nha cao trén 16 tang, hoac cé
khau do dai 36m va cong trinh cao

hon 60m

10

1/10.000

Nha cao tr 5 dén 16 tang hoac
khau do tr 6 dén 36m va nhiing
cong trinh cao tir 15 dén 60m. Cac
két cdu bé tong cot thép dic san
lién két han hoac bu long; cac két
cau bé tong cot thép nguyén khoi
khong gian va tudong trong cot pha

di dong hoac cot pha truot

20

1/5.000

Nha duéi 5 ting hoac khau do dudi
6m va cidc cong trinh cao dudi
15m. Cac két cau bé tong cot thép
nguyén khaoi 1ap ghép tai chd; cac
két cdu xay ting khai bé tong hoac

gach; cdc két ciu go

30

1/2.000
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CHUONG 2
PAC PIEM CONG TAC TRAC PIA TRONG THI CONG NHA CAO TANG
2.1 THANH PHAN CONG TAC TRAC PIA TRONG THI CONG NHA CAO
TANG
Noi dung clia cong tdc trac dia trong thi cong xay dung nha cao ting bao
gom:
1- Thanh lap xung quanh cong trinh xay dung mot ludi khong ché triac dia ¢6
do no6i véi 1ué6i trac dia thanh pho. Mang lu6i nay ¢6 tdc dung dinh vi cong
trinh theo hé toa do str dung trong giai doan khao sat thiét k&, nghia 1a dinh
vi n6 so vGi cong trinh 1an can. Lu6i khong ché nay dugce st dung trong giai
doan bo tri méng cong trinh.
2 - Chuyén ra thuc dia cdc truc chinh ctia cong trinh tir cac di€ém cua ludi
khong ché trac dia. C4c truc chinh cong trinh duoc dung cho thi cong phan
moéng cong trinh, ching dugc danh ddu trén khung dinh vi hodc bang céc
moc chon sat mat dat.
3 - B6 tri khi xay dung phan duéi mat dat cia cong trinh
Tuy theo phuong phép thi cong méng ma noi dung cong viéc c6 thé thay déi,
nhung vé co ban cong tic nay bao gom: bo tri va kiém tra thi cong méng
coc, bo tri va kiém tra cdc dai méng, bo tri ranh gi6i méng va cdc bo phan
trong méng. Do chinh xac clia cong tac nay dugc xac dinh theo cac chi tiéu
k¥ thuat, hoac theo yéu cau riéng néu trong thiét k€ cho titng cong trinh.
4 - Thanh lap mot uéi tric dia co s& trén mat bang ting 1. Mang ludi nay ¢6
tdc dung dé bo tri chi tiét ngay tai tAng dau tién clia cong trinh. Mang 1uéi
nay c6 do chinh xac cao hon mang luéi thanh 1ap trong giai doan thi cong
mong cong trinh.
Lu6i khong ché co s& c6 dac diém 1a 1u6i canh ngén, c¢6 hinh dang phi hop

vGi hinh dang mat bang cong trinh.
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Dé dam bdo tinh thang ditng clia cong trinh ngudi ta chiéu thang dimg cic
diém khong ché co so 1én cdc mat biang xay dung va st dung ching dé bo tri
cac truc va bo tri chi ti€t cong trinh.
5 - Chuyén toa do va do cao tir ludi co s& 1én céc ting, thanh lap trén cic
tang lu6i khong ché khung
Dé chuyén céc truc 1én tang c6 thé st dung mot trong cdc phuong phap:
phuong phép day doi, phuong phdp dua vao mat phang ngam clia mdy kinh
vi, phuong phdp truyén toa do bang mdy toan dac dién tlr, phuong phap chiéu
diing quang hoc. Ngoai ra con c6 thé sit dung phuong phap GPS két hop véi
tri do mat dat.
Ngudi ta c6 thé chon mot trong cac phuong phép trén tuy thudc vao do cao,
do chinh x4c yéu ciu va dic diém cong trinh.
Dé chuyén do cao tir mit bing méng Ién cdc ting xay dung co thé sir dung
cac phuong phdp: ding hai mdy va mia thuy chudn két hop vé6i thuée thép
treo, do truc ti€p khoang cach ding, dung cic may do dai dién tu.
Sau khi chi€u céc diém khong ché€ co s& 1én céc tang xay dung, ngudi ta lap
ludi khong ché khung dé kiém tra do chinh xdc chi€u diém.
6 - BO tri chi tiét trén cac tang
Dau tién cin bo tri céc truc chi tiét, sau d6 dung céc truc nay dé bo tri céc
két cau va thiét bi. Vé do cao can bao ddm do cao thiét k& va do phang, do
nam ngang cta dé céc két cu, thiét bi.
7 - Do vé hoan cong cac két cau xay dung da duoc 1ap dat
Sau khi x4y dung hoac 1ap dat xong céc két ciu xay dung trén ting tAng cin
phai tién hanh do vé hoan cong vi tri ctia ching vé mat bang va do cao. Gid
tri d6 1éch nhan dugc so véi thi€t ké duoc dua vao két qua tinh khi bo tri truc
va do cao & céc tang ti€p theo, dé dam bao cong trinh xay dung theo dung
truc va do cao thiét ké.
8 - Quan trac bién dang cong trinh

Bao gdm cédc cong tac:
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- Quan tréc hién tuong chéi lin ctia hd méng va dich chuyén ngang clia bo
cu.
- Quan trac lin va do nghiéng nha cao tang trong qua trinh thi cong.
- Quan tric lin va do nghiéng nha cao ting trong qua trinh khai thac sir
dung.
- Quan tréc bién dang cua céc cong trinh lan can.

2.2 PAC PIEM XAY DUNG LUGI KHONG CHE PHUC VU THI CONG XAY
DUNG NHA CAO TANG

2.2.1 Mot so dac diém cua luéi thi cong nha cao tang
Lu6i khong ché thi cong xay dung nha cao tang ¢6 mot sd dic diém sau:
- Cédc canh trong luéi thudng ¢ chiéu dai ngan. Do thi cong trong di€u kién
n6i chung 1a chat hep nén cdc canh cua lu6i thudong ngan tir 20 + 80m.
- Do cao cha cdc diém ludi gian bing nhau. Do diéu kién chat hep 1u6i khong
ché thi cong nha cao tang thuong dugc thanh 1ap ngay trén mat san tang 1
lam co s& dé phat trién luéi 1én cdc tAng cao. BE mit clia cdc san thudng 1a
bang phang nén cic diém ludi thi cong s& ndm gan nhu trén mot do cao, diéu
nay s€ thuan loi cho cong tac do dac tinh todn luéi, lam giam dugc sai s6 do
truc ngdm nghiéng cua ong kinh.
- Hinh thic lu6i khong ché & cac tang la giong nhau. Sau khi da ¢6 mat san
tang mot, trén d6 tién hanh thi€t k€ mot lugi thi cong, hinh thic cua luéi
thuong 1a hinh vuong hoac hinh chit nhat. Do yéu cau do chinh xac rat cao
clia cong tac bo tri cong trinh nén sau khi do dac va binh sai luéi ching ta
can phai tién hanh hoan nguyén céc diém ludi truc vé ding vi tri thiét k& cua
no.
Dé chuyén ludi thi cong tir mat san ting mot lén céc tAng cao hon can phai
st dung cac phuong phéap chi€u truc. Nhu vay cac mang ludi truc cong trinh

O cac tang dugc thanh 1ap giong nhau va giong ludi truc & mat san tang mot.



20

2.2.2 Pac diém do chinh xac ludi
Do chinh xéc can thiét cta ludi khong ché trac dia ching ta thudng xuét phat
tr yéu cau do chinh xac cua cong tic xay dung dugc 14y trong cac Quy
pham, Tiéu chuin hoic yéu cau riéng ciia cong trinh dugc néu trong thiét ké.
Trong xay dung ngudi ta thudong quy dinh han sai cho phép lap dat kich

thuéc mot bo phan nao d6 1a A, khi dé do léch gidi han so véi truc cong trinh

la:
A
0 =—
5 (2.1)
Tir d6 suy ra sai sO trung phuong
M= o A 55
3 6 (2.2)

Céc yéu t0 anh hudng dén do chinh xac xay dung cong trinh bao gom: sai s6
do dac (m,,), sai so thi cong, xay lap (m,,) va sai s6 do bién dang (m,,).
Nhu vay sai s6 trung phuong tong hgp s& dugc tinh theo cong thic:

m* = myg +m, +mg, (2.3)
Ap dung nguyén tic déng anh hudng:

m m_A4a 2.4

td \/§ 10 ( M )
2.2.3 Cac bac luéi

Lu6i trac dia cong trinh duge x4y dung thanh nhiéu béac theo timg giai doan
xay dung cong trinh. Trong qua trinh phét trién, néu yéu cdu do chinh xdc
tang 1én thi luéi & cac bac tiép theo dugc xem nhu luéi cuc bo. Trong truong
hop d6 lu6i khong chi c6 mot bac. S6 bac phat trién bing s6 1an chuyén ludi
c6 do chinh xac thap dén ludi c6 do chinh xac cao. Khi xay dung nha cao
tang luGi khong ché thi cong duoc chia thanh céc loai sau:

1- Luéi khong ché co s& trén mat bang xay dung

Luéi khong ché trong giai doan nay dam bao viéc thi cong cac coc mong va

chuyén cédc truc moéng cong trinh ra thuc dia.
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2- Lu6i khong ché trén mat bang tang 1
Luéi khong ché€ trong giai doan nay phuc vu cho viéc bo tri chi tié€t trén mat
bing tAng mot va 1a co s& dé xay dung ludi & cdc tang tiép theo.
3- Ludi khong ché€ trén cac tang san thi cong phuc vu cho viéc bd tri chi tiét

O cac tang.

2.3 PAC PIEM CONG TAC PO PAC
Dic di€ém clia cong tac trac dia trong thi cong 1a trén khu vuc dang tién hanh
cong tac xay dung nén chiu tac dong nhat dinh ctia cac yéu té6 moi truong.
1 - Ddc diém cong tac do goc
- Céc gobc ¢6 chiéu dai canh thuong ngan va khong déu nhau. Diéu nay lam
tang anh hudng cla sai s6 dinh tam va sai s6 do di€u quang ctia mdy do.
- Tia ngam di qua moi trudng khong déng nhat gay nén chiét quang tia ngam
16n.
- Céc diém cia ludi bi rung dong do anh hudng cuia cic phuong tién giao
thong va xay dung.
Dé dap ting yéu cau do chinh xdc cao va han ché€ anh hudng clia cdc ngudn
sai sO khi do goc, cn luu y cdc van dé sau:
- Chon loai may do ¢6 do chinh x4c cao va 6n dinh truc su tic dong cua
ngoai canh.
- Can c6 céc bién phap dac biét d€ lam giam anh hudng cua sai s6 dinh tam
mdy va sai s6 dinh tam tiéu ngdm nhu: kiém nghiém va hiéu chinh that t6t bo
phan dinh tAm quang hoc, ngam truc ti€p lén tam moc néu c6 thé ...
- Chon diém dé tia ngdm khong di qud gian chudng ngai vat, cdc vat phat
nhiét va phan xa nhiét 16n.
- Chon thoi gian do ngdm phi hgp dé giam anh hudng cla chiét quang tia
ngam.

~ L /\? A Z \
2 - Ddac diém cua cong tdc do dai
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- Do mit bang do dac bing phing nén c6 thé sir dung thudc day invar, thudc
thép chinh xdc hoidc cac mdy do dai dién tir dé do chiéu dai cdc canh cua
ludi.
- Khi sir dung céc mdy dién tir dé do canh thi cling giong nhu viéc do géc,
cong tac do dac chiu anh hudng nhiéu ctia cac yéu t6 moi truong. Do vay can
luu y lua chon thoi gian do ngdm phu hop.

2.4 PO CHINH XAC CUA CONG TAC TRAC PIA PHUC VU THI CONG XAY
DUNG NHA CAO TANG

Nhu chiing ta da biét, theo tiéu chudn x4y dung cho phép do nghiéng ctia nha

cao tang la nhung khong vuot qua 35mm. Diéu nay cé nghia la cic

000
toa nha c6 s tang 16n hon 10 luon luon chi duge phép nghiéng nhd hon
35mm khong phu thudc vao chiéu cao ctia né 1a bao nhiéu. Do nghiéng trén
day la gid tri giéi han. Néu coi sai s6 gi6i han A, bing 2 lan sai s6 trung
phuong m thi ta s€ co:

m =é= J_r§= +17.5mm
2 2

Gia tri do léch (nghiéng) trung phuong trén day bao gdm cac thanh phan sau:
- Anh hudng cta sai s6 Tric dia m,

- Anh hudng clia sai s6 xay dung m,

Tu thuc t€ cong tdc xay dung trén nhiu cong trinh cho thdy rang sai s6 do
xay dung c6 thé dat t6i gid tri £15mm. Nhu vay anh hudng cla sai s6 do
cong tdc tric dia s&€ la: mZ =m? —m?= m, = 9mm.

Nhu da néu & trén, anh hudng clia sai s6 trac dia gom cdc thanh phan sau:

- Sai s6 thanh 1ap lu6i khong ché mat bang.

- Sai s6 chi€u diém dé€ chuyén toa do tir mat bing co s& 1én tang cao.

- Sai s0 b0 tri chi tiét cac truc va cac cau kién.

Ky hiéu: m,_ - anh hudng cta ludi khong ché dén do nghiéng ctia nha cao

tang
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m,,- anh hudng cla sai s6 chi€u diém dé chuyén toa do

m,,- anh hudng clia sai s6 bo tri chi tiét
Vi céc sai s0 trén doc 1ap v6i nhau nén ta ¢ thé viét:

mi=m. +m; +m}

Cong thic nay cho phép chiing ta uéc tinh do chinh xac cua cac cong doan
thuc hién cong tac tric dia phuc vu xay dung nha cao tang.
Dai véi cdc toa nha cé chiéu cao tir 50 dén 100m va dung may chiéu loai ZL
dé chuyén toa do tir mit bang co s 1én thi ¢6 thé coi anh hudng clia 3 ngudn
sai sO trén 1a nhu nhau nghia la: m, .= m_= m,= m.

=mi:jlz5mm

"=

Nhu vay doi véi toa nha cao tang cé chiéu cao tir 50 dén 100m sai s6 trung
phuong vi tri diém yéu nhat cta lu6i khong ché mit bang, sai s6 chuyén toa
do tir mat bang co s6 1én cac tdng va sai s trung phuong bo tri chi tiét cac
truc khong duoc vuot qua gia tri £5mm. Dadi véi cac toa nha ¢6 chiéu cao 16n
hon thi hé s6 anh hudng ctia cdc nguon sai so trén day la khong giong nhau
dac biét 12 sai s6 chi€u diém va sai s6 b6 tri chi tiét. Trong trudng hop nay,
tuy tong trudng hop cu thé s& gin cho cdc ngudn sai s6 nay céc hé so anh

hudng khéc nhau dé tinh do chinh xac cin phai dat dugc cua ting cong doan.
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CHUONG 3
GIGI THIEU CHUNG VE THIET BI MOI
3.1 MAY TOAN PAC PIEN TU
May toan dac dién tir (TOTAL STATION) hién nay dang duoc st dung rong
rai trén th€ giGi va & nude ta. Mot mdy toan dac dién tir bao gom 3 khoi

chinh va so do khéi cua né dugc trinh bay trén hinh (3.1)

May do xa dién
Quang (EDM)
i Cac chuong trinh
va cac phan mém
May kinh vi s6 tién ich
(DT)

Hinh 3.1 So d6 khdi ctia mdy toan dac dién tir
Nhiém vu clia timg kh6i cu thé nhu sau:
Khéi 1. May do xa dién quang (EDM) lam nhiém vu do khoang cach tir may t6i
guong phan xa. Cic may toan dac dién tu hién nay thuong dugc trang bi mot
may EDM c6 tam hoat dong xa nhat tir 2 dén 4km. Do chinh xac do khoang cach
tuy thuoc vao tung loai may nhung thong dung hién nay thuong cho phép do
khoang cach vé6i do chinh xdc Z3mm + 3.10°D). Toan bo qud trinh do khoéang
cdch duoc thuc hién tu dong, két qua do dugc hién thi trén man hinh tinh thé
long LCD.
Khoi 2. Mdy kinh vi s6 (DT)
May kinh i s6 ¢6 cau tao tuong tu nhu mdy kinh vi dién ti, chi khac mot diéu la
khi do géc khong phai thuc hién céc thao tac thong thuong nhu chap vach hoac
doc so trén thang doc s6 ma s6 doc s& tu dong hién 1én man hinh tinh thé 16ng
cua may.
D€ thuc hién tu dong hod qud trinh do géc ngudi ta c6 thé sir dung 2 phuong én:
Phuong 4n ma s6 ban do va phuong an xung. Cac mdy kinh vi st dung phuong
an ma hod ban do dugc goi 1a cdc may kinh vi ma hod, con cic mdy st dung

phuong dn xung dugc goi 1a cdc may loai xung.
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Trong cdc mdy kinh vi ma hod ban do ding va ban do ngang khong dugc chia
vach nhu cdc may thong thuong. Phan ngoai cua ban do dugc chia thanh cac
vong tron dong tam trén d6 vé cdc hinh vuong trong suét va khong trong suot
theo mot ma nhat dinh. Hinh vuong trong suét khi chi€u anh sang di qua s€ cho
ching ta tin hiéu con hinh vudng khong trong suot sé khong cho anh sang di qua.
Nhu vay moi 6 vudng s€ 1a mot don vi thong tin. Trong cidc may kinh vi ma hoa
nguoi ta thuodng st dung may truy hoi tuan hoan.
D6i v6i mot ban do nhu thé nay thi moi vi tri cia ban do sé tuong ing v6i mot
ma s6 nhat dinh va dé c6 thé doc s6 trong trudng hop nay ngudi ta thay du xich
thong thudong bang mot clta s6 ¢6 chiéu rong 8bit. Hinh anh cua ban do sé dan t6i
bo giai ma va s6 doc sé dugc hién trén man hinh cta may.
Uu diém clia phuong phap ma hod ban do 1a c6 thé dé dang nang cao do phan
giai ciia ban do dé nang cao do chinh xdc doc s6. Viéc nay c6 thé thuc hién bang
cach tang s6 vong tron trén ban do. Vi du néu dung 4 vong tron thi véi mot ma
¢6 chiéu dai 8bit do phan giai ciia man hinh s& la 10’. Néu tang s6 vong tron tir 4
lén 5 thi do phan gidi cia ban do dat dén cap giay.
Nhugc diém cta phuong phdp ma hoa ban do 1a ban do phai duoc gia cong véi
do chinh xac rat cao nén rat kho ché tao vi vay phuong phap nay rat it dugc st
dung.
Trong phuong phép xung viing khic vach ctia ban do dugc chia thanh céc vach
trong sudt va khong trong sudt xen k& nhau. D€ chi€u mot tia sing hep qua viing
nay ching ta s€ nhan duoc cdc xung sdng. Cic xung nay sau khi di qua mot
photodiode s€ dugc bién thanh cac xung dién.
Néu danh s6 mot trong cac xung cua ban do ngang nhu mot xung khéi dau thi
moi mot vi tri ban do sé twong Gng véi mot s6 xung nhat dinh tinh tir xung khoi
dau. Diéu d6 c6 nghia 1a néu ta ding mot mdy dém xung dé dé€m s6 xung tir vach
khoi dau dén vi tri hién thoi cua ban do chiing ta s€ xac dinh duge géc phut hop
v6i vach khéi dau va vi tri hién thoi clia ban do.
Ban do clia mdy kinh vi loai xung don gian va dé ché tao hon nhi¢u so véi ban do

ma hod vi vay phuong phdp xung hién nay dang dugc st dung rong rai.
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Khoi 3. Céc chuong trinh tién ich va phan mém su ly.
Trong khoi nay nguoi ta cai dit cac chuong trinh tién ich dé st 1y cdc bai toan
trac dia don gian nhu cai chinh khoang cich nghiéng vé khodng cdch bang, tinh
luong hiéu chinh khoang cach do céac yéu t6 khi tuong, hiéu chinh do chiét quang
va do anh hudng ctia do cong qua dit, tinh chénh cao gifta hai diém theo cong
thitc clia thuy chuén luong gidc, chuong trinh tinh toa do cua mot diém theo
phuong vi va chiéu dai canh, chuong trinh tinh dién tich ciia mot hinh khép kin,
chuong trinh giao hoi nghich ... Ngoai ra d€ may c6 thé trao d6i véi mdy vi tinh
nhu trit so liéu tr bd nhG clia may vao mdy vi tinh dé tiép tuc qu4 trinh v& ban do6
hoac nhan mot file s6 liéu nao d6 tr mdy tinh vao bd nhd cia may nguoi ta con
cai dat cho may nhitng phdn mém thong dung nhu MS DOS. Dé tang dung lugng
bo nhé mot s6 may TOTAL STATION duoc trang bi thém Field book.
Nhu vay két hop 3 khai trén dy lai v6i nhau chiing ta dugc may da chic nang rat
linh hoat ¢6 thé do dac cdc dai luong cin thiét va giai dugc hau hét c4c bai todn
trac dia thong dung.
Hién nay trén thé gi6i nhiéu nudc co thé ché tao duoc mdy toan dac dién tir. Tuy
nhién hai cudng quoc 16n nhat trong linh vuc nay la Nhat Ban va Thuy S§. Da s6
cac may dang duoc st dung & nudc ta hién nay la cua cdc hiang SOKKIA,
TOPCON, NIKON cua Nhat Ban hoac cua hang LEICA ctia Thuy S¥.

3.2 MAY CHIEU PUNG PZL-100
Khi xay dung céc cong trinh nha cao ting dé chuyén toa do mat bang tir ting
thap lén ting cao nguoi ta sit dung cdc dung cu quang hoc chiéu thang ding
goi la cac dung cu thién dinh hay goi 1a may chi€u ding quang hoc. Tuy theo
cach ciu tao dudng thang ding quang hoc ma cic dung cu nay dugc chia
lam 2 loai, chiing ta sé 1an luot xem xét ting loai nhu sau:
+ Loai tao dudong thang diing quang hoc dua vao 6ng thuy chinh x4c

Nguyén ly céu tao ctia dung cu nay vé co ban nhu hinh vé:
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20070077 070000707
V277707 0

Hinh 3.2 Nguyén ly ciu tao may chi€u ding
quang hoc dua vao ong thuy dai

G6m cédc bo phan cu thé nhu sau:

- Ong ngim gy khic (1) ¢6 dudng ngim hudng nguoc 1én phia trén.

- Hai 6ng thuy chinh xac (2) va (2’) c6 gia tri chia khoang €’ =3 + 5"’
duoc dat vuong géc v6i nhau.

- B¢ d6 (3) va bo phan dinh tam quang hoc (4).

Do phong dai 6ng kinh V = 30 + 40",

+ Loai tu dong dat dudng ngam thang diing

Cac dung cu chiéu thién dinh dan dan duoc cai tién, trong d6 thay cho viéc
ding ong thuy dé dua truc ngam vé vi tri thang ding thi & cdc dung cu méi
nay duoc trang bi mot hé thong lang kinh dé can bang tu dong va bé gap
dudng ngdm 90° huéng Ién phia trén.

Mot trong nhitng dung cu dién hinh thuoc loai nay 1a dung cu chiéu thién
dinh PZL-100 do hang ‘“Zai-xo” (CHDC Diic) ché tao. Dung cu nay dugc
ch€ tao dua trén nguyén tac ciu tao ciia may thuy binh tu dong KONi0O07.
Trong d6 su can bang tu dong dé dat duong ngam thang ding duoc thuc
hién nhd mot hé thong lang kinh treo. Khoang ngdm nho nhat 1a 2,5m. Do

phong dai cua 6ng kinh 1a 31,57
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So do6 quang hoc ctia dung cu nay nhu hinh 3.8:

-8

Hinh 3.3 Nguyén ly cdu tao may chi€u ding
quang hoc tu dong can bang
Trong do:

-1+ 5 1a 6ng ngam.

- 6 + 8 1a bo phan dinh tdm quang hoc.

-9 + 10 1a bd phan dinh tam quang hoc.

Dung cu nay ¢6 ban do bang thuy tinh v6i do chinh xdc doc s theo kinh
hién vi thang thang vach 1a 1 (gia tri khoang chia I1a 10”). 6ng thuy tron c6
1 = 8 va dé can bing chinh xdc hon thi trén dung cu nay con c6 mot 6ng
thuy hinh tru (t” = 30”").

Vi tri thang ding clia dudng ngam duoc tao nén nhd mot co cau diéu hoa
lang kinh duoc gan trén mot con lac treo ¢6 bo giam lic dung dém khong
khi. Pham vi hoat dong cua co ciu diéu hoa 1a + 10°. Viéc dinh tam duoc
ti€n hanh bang bo phan dinh tAm quang hoc duoc 1ap rdp & d€ mdy vdi sai
s0 0.5mm.

Sai s6 dat dudng thang ding quang hoc ctia bo phan tu can bing (co ciu
diéu hoa) la khoang 0,5”".

Do chinh xac dat dudng thang ditng quang hoc bang dung cu chiéu PZL khi

chiéu cao dén 100m theo 1y lich may 1a + 1,2mm.
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3.3 CONG NGHE GPS
Hé thong GPS bao gém 3 bo phan: doan khong gian, doan diéu khién va

doan st dung.

DOAN KHONG GIAN v B

(Space Segment) :::;:: 55

- Bén kinh 20,0000 km
= Chu ky 718 phat

: ) i .'."'-,
P X - Chudn tén 56
- Thu tin hidu vé tinh y s i - Gi tr tuyét d6i gio GPS
- Tinh toa 60 - Tinh vé phat 109 69 v bnh
- Thu va kibm tra tin higu

DOAN SU DUNG
(User Segment)

DOAN DIEU KHIEN
(Contronl Segment)

., -
-------------

Hinh 3.4 Hé thong dinh vi GPS
3.3.1, Poan khong gian
Theo thiét k& hé thong GPS gom 24 vé tinh phan bé trén 6 mat phing quy
dao nghiéng v6i mat phang xich dao mot géc 55°. Ban kinh qu§ dao cac vé
tinh xap xi 26560km, tic 1a vé tinh cdch mat dat ¢ 20200km. Chu ky
chuyén dong cta vé tinh trén quy dao 12 718phiit. Tudi tho cta vé tinh GPS
khoang tir 5 dén 10 nam. Cac vé tinh GPS lién tuc phat tin hiéu 24h trong
ngay va duoc sdp x€p sao cho tai bat ky thoi diém nao tir cdc diém trén mit
dat ciing c6 thé quan sat duoc t6i thi€u 1a 4 vé tinh. Céc tin hiéu dugc truyén
di nho tan s6 cla cac song tai L1(1575.42MHz) va L2(1227.60MHz). Thoi
gian truyén tin hiéu dén may thu khoang 0.07 giay. Mdy thu 1 tan s6 s€ thu
dugce tin hiéu & tan s6 L1, con may thu 2 tan s6 s€ thu duoc tin hiéu cua ca 2

tan s6 L1 va L2. Céc tin hiéu nhan dugc s&€ mang thong tin dao hang nhu
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Ephemerit, tin hiéu nhiéu khoang cdc gia PRN-code, thoi gian va tinh trang
cta hé thong, thong tin vé tang ion ...
Véi céc thong trén ching ta ¢ thé thuc hién bai todn dinh vi (tuyét doi va
tuong doi) trong hé WGS-84 theo hai loai tri do 1a khoang cach gia va pha
song tai.
3.3.2, Poan diéu khién
Doan nay gém tram diéu khién trung tam dat tai Colorado Springs va 4 tram
theo doi dat tai dao Hawai (Thai Binh Duong), Ascension Island (Pai Tay
Duong), Diego Garcia (18;1’1 D6 Duong) va Kwajalein (Tay Thai Binh
Duong). Céc tram nay tao thanh mot vanh dai bao quanh trai dat.
Nhiém vu cua doan diéu khién 12 diéu khién toan bd hoat dong va chic
ning cua cac vé tinh trén co s& theo doi chuyén dong quy dao cua vé tinh
ciing nhu hoat dong ctia dong ho trén d6. Tat ca cac tram déu cé mdy thu
GPS, tién hanh do khoang cdch va su thay déi khoang céch t6i tat ca cac vé
tinh ¢4 thé quan sat dugc, dong thoi do cdc so lieu khi tuong. Tat ca cdc s
liéu do nhan dugc & mdi tram déu dugc truyén vé tram trung tdm. Tram
trung tam st 1y cédc so6 liéu roi cho ra toa do cla ting vé tinh, do 1éch dong
ho vé tinh theo gio GPS duoc tinh todn va hiéu chinh tai tram chu. Tt tram
trung tam céc s6 liéu nay duoc truyén trd lai cho cdc tram theo doi dé tir do
truyén ti€p lén cho cdc vé tinh cling cic léch diéu khién khac. Nhu vay 1a
cac thong tin dao hang va cdc thong tin thoi gian trén vé tinh luon dugc
chinh xac hod va cung cép cho nguoi st dung thong qua cac song tai L1 va
L2. Viéc chinh xac hoa thong tin nhu th€ dugc tién hanh 3 1an trong 1 ngay.
Can noi thém la cac thong tin cung cap cho khach hang dai tra chi dam bao
do chinh xdc dinh vi ¢& 10m, chua ké ching con bi nhiéu bdi ché do SA dé
han ch& do chinh x4ac nay & mic 100m. Chi khi thoa thuan duoc véi chinh
phu MY, ngudi sit dung méi ¢6 duoc cac so liéu bao dam do chinh xac cao.
3.3.3, Poan sir dung
Poan sir dung bao gom tat ca cic may thu GPS nhan duoc cic thong tin tir

vé tinh va cac phan mém tinh todn st 1y s6 liéu. Mdy thu tin hiéu GPS ¢6
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thé dat c6 dinh trén mat dat hay gan trén céc phuong tién chuyén dong nhu
di bo, di xe dap, 0 t0, mdy bay, tau bién ...
Tin hiéu vé tinh thu dugc qua anten may thu. Tam pha anten may thu la
diém thu tin hiéu va ciing 1a diém xdc dinh toa do.Tuy theo muc dich si
dung ma cac may thu GPS c6 thiét ké cau tao, do chinh xac ciing nhu gia
thanh khéc nhau.
3.4. CAC PHUONG PHAP PO GPS
3.4.1 Po GPS tuyét doi

- Nguyén ly do GPS tuyét doi
Do GPS tuyét d6i 1a trudong hop st dung mdy thu GPS dé xac dinh ngay ra
toa do ciia diém quan sat trong hé toa d6 WSG-84. D6 ¢6 thé 1a thanh phan
toa do vuong géc khong gian (X, Y, Z) hoac cac thanh phan toa do mat cau
(B, L, H). Hé thong toa d0 WSG-84 1a hé thong toa do co s& ctia hé thong
GPS, toa do ctia vé tinh ciling nhu toa do clia diém quan st déu 14y trong hé
toa do nay. N6 dugc thiét 1ap gan vdi ellipxoid c¢6 kich thude nhu sau:

a=6378137m

1/a = 298,257
Viéc do GPS tuyét doi duoc thuc hién trén co s& st dung dai luong do la
khoang céch gia tir vé tinh dén mdy thu theo nguyén tic giao hoi khong
gian tlr cac diém c6 toa do da biét 1a cac vé tinh.
Néu biét trudc khoang thoi gian lan truyén tin hiéu code tua ngau nhién tir
vé tinh dén mdy thu. Khi d6 3 khoang cach duoc xac dinh dong thoi tir 3 vé
tinh d€n may thu s€ cho ta vi tri khong gian don tri cua may thu. Song trén
thuc t€ ca dong ho vé tinh va dong hé mdy thu déu cé sai s6 nén khoang
cach do dugc khong phai la khoang cach chinh xac. K&t qua la chiing khong
cat nhau tai mot di€ém, nghia 12 khong thé xdc dinh vi tri cia mdy thu. Dé
khéc phuc tinh trang ndy, can phai st dung thém mot dai luong do nita d6 1a
khoang cdch tir mot vé tinh thit tu. Dé thay 16 diéu nay, ta hiy viét mot hé

gom 4 phuong trinh dang (1) cho 4 vé tinh:
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K, -X'+9¢, -y +¢ -7 =RL-CAt’ (3.1)
L, - X' +9,-y +4,-2 =R2-CAt’ (3.2)
L. - X +94,-y +4,-2 = R®3I-CAt’ (3.3)
L, -X'+9,-y +4,-7 =®RAI-CAt” (3.4)

Dé hié€u la thuc ra chiing ta chi quan tam dén 3 4n s6 cin x4c dinh 1a cac
thanh phan toa do x, y, z cia may thu (diém xét). Khi d6 ching ta chi can
stt dung 3 phuong trinh tuong tng véGi 3 khoang cach do chinh xac tur 3 vé
tinh t6i may thu. Song do ¢6 sai s6 khong dong bo cua dong hd von khong
duoc biét trudc nén ching ta phai coi n6 12 4n s6 thi tu dé tim. Chinh vi vay
ma ta can cé thém mot phuong trinh, tic 1a quan sat thém mot vé tinh nita.
Vay 1a bang cdch do khoang cdch gia dong thoi tir 4 vé tinh dén may thu ta
c6 thé xdc dinh dugc toa do tuyét doi cia mdy thu. Ngoai ra con xdc dinh
thém duoc s6 hiéu chinh cho dong ho ctiia may thu nita.

- Do vi phan

Phan 16n nguoi st dung may thu GPS thuong cé nhu cau dinh vi vé6i do
chinh xac tr dm dén vai choc mét. Nhung véi ché€ do can thiép SA thi hé
thong GPS chi cho do chinh xé4c dinh vi han ché ¢& 100m. Dé giai quyét van
dé nay ngudi ta dua ra mot phuong phap do duge goi 1a GPS vi phan.

Theo phuong phap nay can c6 mot mdy thu GPS cé kha nang phat tin hiéu
vo tuyén dugc dat tai di€ém c6 toa do da biet (mdy c6 dinh), dong thoi ¢6
may khac (mdy di dong) dat & vi tri can xac dinh toa do. Ca may c6 dinh va
may di dong déu tién hanh thu tin hiéu tir cidc vé tinh nhu nhau. Néu thong
tin tir vé tinh bi nhiéu thi két qua xac dinh toa do ctia cd may c6 dinh va
may di dong ciing déu bi sai 1éch. Do sai 1éch nay duoc xac dinh trén co s
so sanh toa do tinh ra theo tin hiéu thu duoc va toa do da bi€t cia may co
dinh va c6 thé duoc xem nhu nhau cho ca mdy c6 dinh va may di dong. N6
duoc may c6 dinh phét di qua sang vo tuyén dé may di dong thu nhan va

hiéu chinh cho két qua xac dinh toa d6 ciia minh.
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3.4.2 Po GPS tuong doi

- Nguyén ly do GPS tuong doi
Do GPS tuong do6i 13 trudong hop st dung 2 mdy thu GPS dit ¢ hai diém
quan sat khdc nhau dé x4c dinh hiéu toa do vuong goc khong gian (AX, AY,
AZ) hay hiéu toa do mat cau (AB, AL, AH) gitta ching trong hé toa do
WGS-84.
Nguyén 1y do GPS tuong do6i dugc thuc hién trén co s& su dung dai luong do
12 pha clia sang tai. D€ dat dugc do chinh xac cao va rét cao cho két qua xdc
dinh hiéu toa do giita hai diém xét ngudi ta da tao ra va st dung cdc sai
phan khéc nhau cho pha séng tai nham lam giam anh hudng ctia cdc ngudn
sai s0 khac nhau nhu: sai s6 cua dong ho vé tinh ciing nhu trong may thu,
sai sO cua toa do vé tinh, s6 nguyén da tri, ...
Bay gio ching ta hay ky hiéu pha cta sang tai tir vé tinh j dugc do tai tram
quan sat r vao thoi diém t, 12 @’ (t.). Khi d6, néu ta xem xét hai tram 1 va 2
tién hanh quan sat déng thoi vé tinh j vao thoi diém t, ta s& ¢ sai phan bac 1
duogc lap nhu sau:

AD! (1) =D, () - D (t) (3.5)
Trong sai phan nay hau nhu khong con anh huéng cua sai s6 dong ho vé
tinh.
Néu xét hai tram ti€n hanh quan sat dong thdi 2 vé tinh j, k vao thoi diém t,,
ta s€ c6 sai phan bac hai:

NO™(t)=AD"(t) - AD'(t) (3.6)
Trong sai phan nay hau nhu khong con anh hudng cua sai s6 dong ho vé
tinh cling nhu sai s6 dong h6é may thu.
Néu xét hai tram ti€n hanh quan sat dong thoi 2 vé tinh j, k vao thoi diém t,,
va t,,, ta s€ c6 sai phan bac ba:

NO™ = N (t ) - ND(t.) (3.7)

Sai phan bac 3 nay sé khong phu thuoc vao sé nguyén da tri.
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S6 vé tinh GPS xuat hién trén bau troi thuong nhiéu hon 4, ¢6 khi 1én dén
10 vé tinh. Bang cach t6 hop tong cip vé tinh ta s& cé rit nhiéu tri do.
Khong nhitng thé€ khi do tuong doi thuong tir nira gio dén vai ba gig, do vay
trén thuc t€ s6 lugng tri do dé x4c dinh ra hiéu toa do giita hai diém quan sét
s€ rdt 16n, khi do so liéu s& duge sir 1y theo nguyén tic s6 binh phuong nho
nhat.

- Po tinh

Phuong phdp do tinh can c6 2 may thu, mot may dat & diém da biét toa do,
mdy kia dat & diém céan xéac dinh toa do. Ca hai may phai déng thoi thu tin
hiéu tr mot s6 vé tinh chung lién tuc trong mot khoang thoi gian ¢6 dinh,
thuong 1a 1 dén 3 ti€ng dong hé. SO vé tinh chung t6i thiéu cho ca hai tram
quan sét 1a 3, nhung thuong dugc 1ay 1a 4 d¢ phong truong hgp tin hiéu bi
gidn doan. Khoang thoi gian quan sat phai kéo dai di dé€ cho d6 hinh phan
b6 vé tinh thay d6i ma ké tir d6 c6 thé xac dinh dugc s6 nguyén da tri cua
sang tai, dong thoi 1a dé ¢ nhiéu tri do nham dat dugc do chinh xac cao.

- Do dong

Phuong phdp do dong cho phép x4c dinh vi tri twong d6i ctia hang loat diém
so vGi diém da biét trong d6 tai méi di€ém do chi can thu tin hiéu trong vong
mot phiit. Theo phuong phédp nay can it nhat hai mdy thu. Dé xac dinh s6
nguyén da tri cta tin hiéu vé tinh, cn phai c6 mot canh day da biét goi 1én
diém da c6 toa do. Sau khi da x4c dinh, s6 nguyén da tri duoc giit nguyén
dé tinh khoang c4ch tir vé tinh dén mdy thu cho céc diém do ti€p trong suot
qua trinh do, do vay thoi gian thu tin hiéu tai di€ém do 1a mot vai phit.

Dé tién hanh diat mot may thu c6 dinh & diém dau canh ddy va cho tién hanh
thu lién tuc tin hiéu vé tinh trong suét qua trinh do, & cudi canh day dat may
thu di dong thu tin hiéu vé tinh cung v6i may co dinh, viéc lam nay goi la
khdi do. Tiép d6 cho mdy di dong lan luot dén céc diém cin xdc dinh, tai
mdi diém dimg lai dé thu tin hiéu tir vé tinh va cu6i cung quay lai diém xuét

phat dé khép tuyén do.



35
Yéu cau nhat thi€t cua phuong phap do dong l1a ca may c6 dinh va may di
dong phai dong thoi thu tin hiéu lién tuc it nhat 1a tir 4 vé tinh chung trong
sudt chu ky do. Vi vay tuyén do phai b6 tri & khu vuc thodng dang dé khong
xay ra tinh trang tin hiéu thu bi gidn doan. Néu truong hop nay xay ra thi
phai tién hanh khai do lai tai canh dday xuat phat hoac sit dung mot canh day
khac duoc thiét 1ap du phong trén tuyén do. Canh day c6 thé dai tir 2m dén

S5km va c6 do chinh xac cd cm la du.
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CHUONG 4
CONG TAC TRAC PIA TRONG THI CONG NHA CAO TANG
4.1 CONG TAC TRAC PIA PHUC VU THI CONG COC VA PHAN DUGI MAT

’

PAT
Nha cao tang la cong trinh cd tai trong 16n, nén dat tu nhién s& khong thé
chiu ndi. Vi vy khi xay dung nha cao tang ngudi ta phai xtr dung cac giai
phap nhan tao dé ting cudng d6 chiu nén cia nén moéng. Hién nay c6 ba
phuong phap xir Iy nén méng nhu sau:

- Xt 1y bing phwong phap ép coc.
- Xtr ly bang phuong phap déng coc.
- Xtr ly bang phuong phap khoan coc nhéi.
Do chinh x4c va noi dung cua cong tac trac dia cho thi cong phu thudc
phuong an xu ly duoc ap dung.
4.1.1 Cong tac trac dia phuc vu thi cong phan coc
Cong tdc trac dia trong giai doan nay chu yéu la dinh vi coc. DPinh vi coc ¢6
thé sir dung céc phuong phép sau:

a, Phwong phap dung may kinh vi va thwéc thép
Gia str trén cong trudong ¢d 2 moc A va B 1a diém cua luéi khdng ché co so
véi toa d6 X, y da dugc xé4c dinh. Can xac dinh vi tri coc M theo toa d6 da
c6 trong thiét ké (hinh 4.1).

B M
A DM

Hinh 4.1 Phuong phap b6 tri diém béing may kinh vi va thudc thép
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Vi tri M duoc xac dinh ngoai thuc dia bing cach tai méc A so véi hudng
AB dung géc B ta xac dinh dugc huéng AM va trén huéng dé dung khoang
cach ngang Dy ta s& xac dinh duoc diém M.
- Tinh to&n cac yéu 6 bo tri

GOc B va khoang cach Dy dugc tinh tir toa d6 cho trudce theo cac cong thic

Sau.
ﬂ =Wy —Upg (41)
D,, =/AX® + Ay? 4.2)
o, =artg?" " Ya vy o =artgde Y (4.3)
Xy = Xu Xg = X,

AX=Xy =X, Va Ay=y, -V,

- Phwong phdp bé tri
Trén thyc dia dat may kinh vi tai A, dinh tdm c&n bang may. Quay may
ngdm vé sao tiéu dung tai B dit tri s6 trén ban d6 ngang 1a 0°0°0”’, quay
may theo chiéu kim dong hd mot goc B ta duoc huéng AM. Trén hudng
AM xuat phat tir A dat khoang cach Dy ta xac dinh vj tri M.
b, Phwong phap dung may toan dac dién tir
Khi ding may toan dac dién tir chiing ta ciing c¢d thé s dung phuong phap
do goc canh nhu trén. Ngoai ra trong may toan dién tr c6 thé s dung
chuong trinh Stake — Out da cai dat san trong may.
Uu diém ctia phuong phap dung may toan dac dién tir
- Thoi gian dinh vi nhanh.
- B0 chinh x4c cao.
- It chiu anh hudng cua diéu kién méi truong.

4.1.2 Pinh vi hé thong truc chinh cta toa nha trén thuc dia
Sau khi hoan thanh xong phan coc ngudi ta tién hanh dao hé méng, dap dau
coc va gia co cdc dai méng. Dé xay dung phan méng theo diing thiét ké can

phai bo tri cac truc chinh va bo tri chi ti€t tat ca cac truc. Day la mot cong
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viéc kha phiic tap vi toan bd mat bang xay dung nam dudi sau, diéu kién do
dac rat kho khan phic tap.

a- Pinh vi cac truc theo phuong phap truyén thong:
Theo quan niém truyén thong truc co ban ctia toa nha thuong duoc chon la
cac dudong thang di qua mép tudng ngodi clia toa nha va giGi han dudng bién
cuia no, hodc ¢6 thé 1 cic truc doi xiing clia tod nha. Song song véi cic truc
nay s€ la cac truc doc va ngang dinh vi cac bo phan chinh cua toa nha.
Thong thuong d6 la cac duong tim cua cac day coOt chiu luc clia toa nha.
Khoang cach gitta cac budc cOt va c6 gia tri tir 6 dé€n 8m doi véi cac nha cao
tang.
V6i cdch 1am truyén thong truée day ngudi ta chuyén 4 truc co ban gidi han
dudng bién cua toa nha ra thuc dia. C6 thé nim triing trén cac truc co ban
clia toa nha hodc c6 thé nim trén dudng thang song song vé6i cic truc nay,
v6i do dich chuyén khong qua 1m. Céch thuc hién d€ b6 tri cic truc nay
nhu sau:
+ Néu mat bang xay dung thong thoang thi & ngoai pham vi xay dung cong
trinh trén hai phia d6i dién cia h6 moéng theo hudng moi truc chinh can dat
mot cap moc thang hang (mot méc gan cong trinh vd mot moc xa). Puong
thang di qua tam 2 moc kéo dai vao pham vi xay dung cong trinh s& chinh
l1a huéng cua mot truc co ban nao do.
+ Néu mat bang cong trinh xay dung chat hep, phan dat xung quanh cong
trinh khong thé dat dugc 2 moc vé moi phia thi vé mdi phia ching ta chi dat
dugc mot moc co dinh.
+Str dung hé thong céac moc ¢6 thé 1a coc gd hodc cot bé tong c6 kich thudc
(10x10x70) dé dinh vi cac truc vira bé tri. Cdc moc nay duoc chon sau vao
dat va dugc gia c6 chac chan. Tam moc duge ¢ dinh bang ddu moc ¢6 khac
chit thap hoac bang dinh.
+ Trude day khi chua c6 mdy toan dac dién tir nguoi ta thuong dung may

kinh vi va thudc thép dé dinh vi cac truc. D€ c6 thé sir dung céc thiét bi don
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gian nhu vay cho viéc bo tri cac truc véi do chinh xac cao nguoi ta phai su
dung thém mot cong cu bo trg khé ton kém goi 1a coc ngua.
Coc ngua thuc chat 1a coc gd chac chin dudong kinh 12+15cm, cao
80+100cm dé khi déng chic xuong dat do cao ddu coc con khoang
60+70cm so v6i mat dat. Cac coc ngua duge dong cach nhau 2.5+3m theo
mot dudng thang song song véi céc truc chinh bao quanh cong trinh va céch
céc truc nay khoang 5m. Sai léch do cao ddu coc khong vuot qua +5mm dé
sau nay khong phai do chiéu dai do chénh cao. Piu trén cua cdc coc ngua
duogc lién két v6i nhau bdi cdc thanh xa gé chiac chin. Nhu vay hang coc
ngua thuc chat 12 mot khung bang gd duoc xay dung song song véi céc truc
chinh bao quanh cong trinh.
Dé tiét kiém ngudi ta c6 thé tao ra coc ngua bing kim loai dé str dung dugc
nhiéu lan. D€ trién khai coc ngua trudc hét can bo tri cdc truc chinh bao
quanh cong trinh. C4c truc ndy duogc dinh vi bang 2 diém & hai dau va dugc
bo tri tir cdc diém khong ché gan nhat. Tiép theo ding mdy kinh vi d€ trién
khai cdc dudng thang song song vdi cdc truc ny & vi tri thuan loi cach cdc
truc khoang 5m.
Day chinh la cdc dudng thang dé€ déng céc coc ngua. Do thang hang clia cic
coc déng duoc kiém tra bang mdy kinh vi con do cao clia céc coc dugc
kiém tra bing mdy thuy binh. Sau khi x4y dung song c4n phai déng dinh c6
dinh céc giao di€ém cua hang coc ngua doc va ngang. Doi v6i nha hinh
vuong hoic hinh chit nhat cdc géc nay phai 1a géc vuong va dugc kiém tra
bang mdy kinh vi véi sai s6 khong qua +20°°.
Sau khi xay dung song cac hang coc ngua can thuc hién:
- Chuyén céc truc chinh 1én coc ngua.
- B0 tri cac truc chi ti€t 1én coc ngua.
Viéc chuyén cdc truc chinh 1én coc ngua dugc thuc hién bing mdy kinh vi

tlr cac diém danh dau cdc truc chinh trong. Pat mdy kinh vi tai mot diém
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truc vd ngdm chuén lén di€ém truc thit 2. Vi tri clia cdc di€ém truc trén coc
ngua duoc 14y 12 vi tri trung binh tix hai vi tri ngdm ctia ban do trdi va phai.
Viéc trién khai céc truc chi tiét dugc thuc hién biang mdy kinh vi va thuéc
thép. Tat ca cdc truc duoc danh dau trén coc ngua bang cach dong dinh, don
vi thi cong s& ciang day dé dinh vi céc truc, sau d6 dung doi va thudc thép
theo cdc day cing nay dé x4c dinh cac tru duéi ho méng theo ding thiét k€.
Dinh vi theo phuong phdp nay rét phic tap va ton kém vé kinh phi do phai
xay dung cédc coc ngua. Thoi gian thi cong nhi€éu cong doan rat ton kém vé
thoi gian va cong stic, khong phu hop véi ti€n do thi cong hién nay. Hon
nita qua trinh do dac nhiéu khau vi vay sé bi tich luy sai s6 nén hiéu qua vé
do chinh xac khong cao. Hién nay phuong phap nay hau nhu khong duoc st
dung.

b- Dinh vi theo phuong phap hién nay:
Do viéc b tri biang phuong phdp truyén thong tuong doi va mat nhiéu thoi
gian. Trong diéu kién hién nay, cdc cong viéc do géc va do chiéu dai duoc
tién hanh dong thoi, nhanh chéng va v6i do chinh xdc cao bang mdy toan
dac dién tr, cong véi viéc mat biang xay dung thudng khong 16n 1am. Trong
giai doan diu xay dung cong trinh, mat bang cong trinh thudng 1a thong
thodng, c6 kha nang nhin thong su6t trén mat bang xay dung thuan lgi cho
viéc st dung mdy toan dac dién tir. Do vay hau hét trong xay dung cac toa
nha cao tAng ngudi ta thudng st dung mdy toan dac dién tir dé bo tri chi tiét
cac truc dudi ho6 méng mot cach hét sic thuan tién nhanh chéng, hiéu qua
kinh t€ rat cao phu hop véi tién do thi cong cac cong trinh xay dung hién
nay. Qua trinh thuc hién duoc thuc hién theo cac budc sau day:
- X4c dinh cdc diém toa do ddu mdi truc, méi truc xac dinh toa do cta hai
diém ¢ hai ddu d6i dién nhau, cin luu ¥ sao cho cic diém danh dau nim vao
khu vuc chic chidn khong bi dich chuyén trong qué trinh thi cong phan
mong.
- Bo tri cdc diém dAu truc ra thuc dia, méi diém dugc dianh dau bing mot

coc gb chic chén, trén ddu c6 dong dinh dé€ cang day.
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Viéc b6 tri cdc truc ¢ thé thuc hién bing chuong trinh bo tri diém dugc cai
dat trong mdy toan dac dién tir. Do chinh xac bo tri chi tiét cic diém dau
truc duGi méng cho phép la £10mm, nhu vay tat ca cdc may toan dac dién
tir thong thuong déu c6 thé thoa man duoc yéu ciu nay.

4.2. XAY DUNG LUOI BO TRi BEN TRONG CONG TRINH
Hé thong cdc moc ¢6 dinh cac truc & phia ngoai toa nha sé€ dan bi mét tac
dung khi cong trinh dugc xay cao khoéi mat dat, che khuit huéng ngam
thong gitta cic moc cing mot truc nam trén hai phia doi dién cua cong
trinh. Do vay ngay khi hoan thién viéc d6 bé tong mit san ting trét, cin
phai nhanh chéng 1ap ngay trén d6 mot ludi bo tri co s& nam phia trong
cong trinh. Viéc xay dung lu6i nay duoc ti€n hanh tuan tu nhu sau:

4.2.1 Chon so bo danh dau trén mat bang co s6
Ludi bd tri co s6 nam phia trong cong trinh thuong ¢6 dang d6 hinh can
xing tuwong tu nhu hinh dang chung vé mat bang cua toa nha. Vi vay viéc
chon cdc di€ém ndy phai thoa man céc yéu cau sau:
- Céc diém chon so bo phai gan véi cdc diém du dinh da dugce tinh trudc dua
trén ban v€ thiét k€ va céc truc cua ching trong toa nha.
- Vi tri cac diém cua ludi phai di rong dé c6 thé dat may thao tac dong thoi
cdch céc truc twong ng gin nhat tir 0.6m dén 1.0m. Diéu nay thuan loi cho
viéc bo tri chi tiét tat ca cac truc trén mat bang dang thi cong xay dung.
- Cac canh cuta luéi phai dugce bo tri song song véi cac truc doc ngang cua
toa nha.
- C6 thé chon cédc diém ndy tai cdc vi tr 16 k§ thuat cta toa nha dé thuan
tién cho viéc chiéu lén ting.
- D6 hinh clia ludi duge bo tri dudi dang tit gidc trac dia hai dudong chéo tot
nhat 1a c6 dang hinh chit nhat, hinh vuong hoac hinh thoi hoac hinh da giac
trung tdm véi c4c cong trinh c6 dang hinh tron hay hinh thép.
- Viéc chuyén céc diém khong ché€ vao bén trong cong trinh duoc thuc hién
sau khi da xay dung xong mat bang ting mot. Vi vay viéc bo tri so bo cédc

diém khong ché bén trong cong trinh c6 thé thuc hién bang thudc thép tir
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céc truc da c6, trong trudng hop cén thiét ¢ thé sir dung mdy toan dac dién
tir. Vi tri cdc diém so bo can duoc xdc dinh véi sai s6 <5cm so véi toa do
thiét k€ d€ dam bao viéc hoan nguyén c6 thé thuc hién mot cach chinh xac
bang thuéc Eke. Céic diém so bo duoc ddnh dau trén nén bé tong bing son
xanh hodc son trang, sau khi hoan nguyén duoc déanh d4u bang son do.

4.2.2 Po dac cac yéu to trong luéi
Po cic yéu to trong cua ludi, thong thuong nguoi ta do tat ca cac goc va
canh. Ludi bén trong duoc do noi vé6i cdc di€ém cta ludi bén ngoai dugc xay
dung & giai doan dau. S6 vong do va cac dai lugng nao s€ dugc do tuy thudc
vao két qua udc tinh do chinh xac cta d6 hinh da thiét ké.
Qua trinh do yéu cau phai 1a nguoi c¢6 chuyén mon thuc hién va phai tuan
thli cic quy dinh ghi trong tiéu chuén va quy pham ctia chuyén nganh.
V6i truong hop s6 géc do 16n hon 2 vong can phai tinh ngay gia tri trung
binh sau méi tram do, dong thoi kiém tra bién dong cua sai s6 2¢, do chénh
léch goc gitta cac vong do, do chénh léch giira cac 1an thuan va dao, chénh
léch khoang cach giita do di do vé d6i hudng.

4.2.3 Xir ly so liéu do dac
Viéc xur ly cac yéu t6 do dac dugc thuc hién theo cac budc sau day:
- Kiém tra s6 liéu do dac hién trudng: Bao gom s6 do, kiém tra sai s6 khép
goc, kiém tra cdc canh trung binh giita cdc 14n do di va vé. Muc dich phat
hién sai s6 tho tim ra nguyén nhan dé ¢ bién phdp khic phuc stra chita hodc
do lai néu khong dat yéu cdu, viéc ki€ém tra cin c6 hai ngudi doc lap voi
nhau.
- Tinh todn s0 liéu do: sau khi khong con sai sO tho tién hanh tinh toan xu ly
todn hoc céc tri do dé xdc dinh toa do, do chinh x4c vi tri cac di€ém trong
lu6i. Cong viéc nay dugc thuc hién mot cach dé dang, nhanh chéng véi su
ho trg clia cdc phan mém mady tinh hién nay.

4.2.4 Hoan nguyén di€m cua luéi vé vi tri thiét ké
Sau khi tinh todn binh sai ludi vita do c4n hoan nguyén céac diém cua luéi

khong ché vé vi tri cach truc bién ctia cong trinh tir 0.5 dén 0.8m. Do pham
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vi cong trinh nho viéc bo tri so bo duge thuc hién kha chinh xac nén yéu to
hoan nguyén 1a rat nho nén viéc hoan nguyén c6 thé thuc hién bang thudc
Eke.

4.3. TRUYEN TOA PO TU MAT BANG CO SO LEN CAC TANG THI CONG
Truyén toa do 1a cong viéc phai lam thuong xuyén trong qud trinh xay dung
phan than nha cao tang. D€ dam bio do thang diing clia toa nha trong trén
suot chi€u cao, cdc truc cong trinh tai tit ca cac tdng xay dung déu phai
duoc dinh vi sao cho cling nim trong mat phang thang ding di qua cc truc
tuong ting trén mat bang goc. Tic 1a cac diém toa do cla ludi bo tri co sd da
lap trén mit bing goc s& duoc chuyén 1én mit san thi cong xay dung cua
cdc tang theo mot duong thing ding. Dé dam bao diéu kién nly can thiét
phéi truyén toa do tir mat bang co s& 1én tat ca cc tAng con lai clia tod nha.
Qua trinh truyén toa do tir mit bang co sd 1én cdc mat bang xay dung 12 mot
dang cong viéc rit quan trong trong xay dung nha cao tang. Cong viéc nay
duoc thuc hién bing nhiéu phuong 4n va cé thé sit dung mot trong céc
phuong an sau:

4.3.1. Phuong phap doi co hoc
Gia sir da c6 diém truc A da duogc thanh 1ap & mit san tang 1 nhu hinh 3.5:
Dung phuong phdp chuyén diém truc nay Ién tang trén nhu sau: thong qua
mot ho chiéu diém trén tran ngan. Tién hanh tha mot qua doi ¢6 di do chinh
xdc dugc treo trén gia va chinh cho dinh qua doi trung vé6i diém A. Ding
mot thanh thude co dinh vao hd chi€u va ti€p xic vao day doi sé danh dau
duoc cdc vi trf a va b trén mat ho chi€u. Xoay thudc di 90°, lai cho thudc
ti€p xiic v6i day doi tuong tu ta s€ danh dau duoc diém c va d. Giao clia cdc
dudng ab va cd chinh 1 hinh chi€u cua diém truc A 1én tran ngan chinh 1a

A’
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gia treo doi

b / // // ho chiéu

tran ngan

oA

Hinh 4.2 Chuyén truc cong trinh theo
phuong phap day doi

Do chinh xdc clia cong tdc chuyén truc cong trinh theo phuong thang ding
nh¢ day doi vao khoang 1/1000 chiéu cao chuyén truc. Phuong phap nay da
duoc dp dung rong ra va dé st dung, tuy nhién khi chiéu cao 16n va c6 gié
manh thi viéc ing dung phuong phédp nay s& gip nhiéu khé khan. Dé nang
cao do chinh xdc c6 thé sir dung qua doi niang va chon thoi di€ém thao tdc
vao lic lang gid.

4.3.2. Phuong phap dung may Kinh vi
Phuong phdp nay thuong duoc goi 1a phuong phédp chiéu ding bang tia
ngam nghiéng cua mdy kinh vi. Trudng hop nay mdy kinh vi duoc dat céch
diém truc c4n chi€u 1én tang trén it nhat bing do cao cua tAng nha va duoc
can bang cédn than. Sau d6 dung chi diing gitta ngam vao diém dau truc &
du6i r6i nang ong kinh 1én ddnh ghi trdn nha phia trén bang chi ding gitta
cta may kinh vi. Cong tic nay duoc chinh xdc hod bang hai vi tri ban do.
Sau khi thuc hién viéc chiéu diém theo hai phuong vuong goc v6i nhau &
mat bang ting mot di qua diém da c6 1a s& chuyén dugc di€ém truc lén tang
theo phuong thing ding.
Xét hinh vé:
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Hinh 4.3 Chuyén truc cong trinh bang may kinh vi

Cac diém M,, M, va N, N, 1a cdc diém cta luéi truc cong trinh trén mat
bang tang mot. Giao cuia hai huéng MM, va NN, 1a diém truc cong trinh 1.
Bai todn dat ra 1a sir dung tia chi€u nghiéng ctia 6ng kinh mdy kinh vi dé
chi€u diém truc I 1én cdc ting theo phuong thang ding. Tir cic diém d4u
truc cong trinh trén tuong bao & xung quanh khu vuc xay dung theo hinh vé
thi M,, M, 1a dau cua diém truc ctia M,, M, gti lén, N,, N, la ddu cua
diém truc ctia N,, N, gtii 1én. Gia sir khi cong trinh da xay 1én cao, & mat
san ting mot st dung cdc diém lué6i truc M, M, , N,, N, va céic ddu truc dé
chuyén di€ém truc cong trinh 1én cao nhu sau:

Tai diém M, dung mdy kinh vi duoc dinh tam can bang chinh xdc sau d6
ngim vao diém M, sau d6 diéu chinh cho chi giita cia mang day chit thap
tring vao anh cua diém M,’, dao 6ng kinh 180 réi nang ong kinh lén cao
ddnh dau diém m lén mat san ting trén. Cong tac dugc chinh x4c hod bing
hai vi tri ctia ban do.

Tuwong tu tai M, ddnh dau di€m n, tai N, danh dau diém p va tai N, danh d4u

diém q. Giao diém clia hai dudong thing mn va pq trén mat san tng trén
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chinh 12 diém truc cong trinh I’ duoc chi€u thang diing Ién ting trén cla
diém I & mat san tAng mot.
4.3.3. Phuong phap dirng may chiéu ding

Phuong phdp danh d4u diém chi€u truc 1én cédc ting trén cao biang dung cu
chiéu ding PZL

Khi diing dung cu chiéu ding PZL dé chuyén toa do tAm moc theo dudng
thang ding tir mat bang ting mot 1én céc tang lap rdp xay dung thi trén
huéng thiang ding da chon truc ngudi ta dé lai nhitng 16 hdng nho & cic
trAn ngan khi d6 bé tong mat san. Dinh tam dung cu chiéu trén di€ém goc,
can bang dung cu dé dua duong ngam vé vi trf thang diing. Trén mat bing
can chuyén toa do lén, nguoi ta dat vio dudng thang ding quang hoc mot
tam luGi chi€u (tdm paletka). TAm luGi nay dugc 1am bang mé ca trong suot
¢6 kich thudc (150x150x3)mm, trén dé c¢6 ké mot lu6i 6 vuong khac vach
dén mm. Dua theo mang ludi 6 vuodng nay c6 thé xac dinh vi tri chinh x4c
ctia dudng thang ding dugc chiéu lén. DE kiém tra va nang cao do chinh
x4c viéc doc s6 trén luéi 6 vuong can phai chiéu di€ém & 4 vi tri clia thi kinh
(0% 90°, 180°, 270% va danh d4u vi tri trung binh clia cic diém trén: hinh

3.5.

S6 doc trén ta;
Paletka

0
a/////////

Hinh 4.4 Vi tri tdm Paletka trén tang thi cong

Trong do:
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1: Vi tri tam Paletka
2: Mang lué6i 6 vuong dé dinh vi di€ém chiéu truc
3: L6 hong tran ngin
4: C4c vat c6 dinh dat trén 16 hong tran ngan dé dit tAm Paletka.
Phuong phap st dung may chiéu ding quang hoc hién nay duoc ap dung
rong rai, nhat 1a dia hinh chat hep va nha cao tang c6 chiéu cao 16n thi
phuong phap nay sé c6 hiéu qua cao hon cac phuong phap trudc.

4.3.4. Phuong phap dung may toan dac dién tu
Dai v6i cac cong trinh nha cao ting dugc xay dung trén mat bang tuong doi
rong rai, chiéu cao cong trinh khong vuot qua 10 ting, c6 thé sir dung may
toan dac dién tlir @€ chuyén vi tri diém Iué6i co s& 1én mit san. Thuc chat 1a
truyén toa do cta diém di ddnh dau & mat bang gbc 1én mit san thi cong.
Cac may dién tir dugc st dung dé chuyén di€ém lén cao phai co sai s6 do
canh < +5mm, sai s6 do gc < = 5”°. Qua trinh thuc hién lan lugt dugc mo
ta & dudi day:
a, GUi cac diém cua lué6i khong ché co s6 ra mat bang.
Pé thuc hién phuong phdp nay cin dam bao diéu kién thong hudng gitta cic
diém trén mat dat va diém trén c4c san cia cong trinh, dong thoi phai dam
bao goc ngdéc ong kinh khong qué 16n (<45°). Khoang cach tir may dén
diém san khong qud 300m va phai 16n hon hoac bang chiéu cao cong trinh.
C6 thé str dung néc nha méi bing clia cong trinh thap tang lan can dé bo tri
diém gti thay cho diém b6 tri trén mat dat. Tuy nhién diém chon phai luu y
t6i do on dinh c6 thé bi thay do6i trong qud trinh tod nha dugc xay cao va
anh hudng trong qua trinh thi cong. Cc di€ém nay dugc chon sau va gia c6
can than chic chin tAm méc dugc ¢6 dinh biang dau chit thap hoac 16 khoan
nho trén tam thép & dau bé tong, bén canh d6 c6 ghi tén mac.
b, Qua trinh truyén toa dé tir cac diém guri 1én mat bang xay dung
Thuc t€ cho thay rang khong thé sir dung chuong trinh Set-out clia may toan
dac dién tlr va guong sao dé chuyén céc diém tir mit bing co sd 1én céc ting

vi ly do sau day:
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- Chuong trinh Set-out chi thuc hién do ngdm & mot vi tri ban do mac du khi
tinh toa do cac diém Set-out may c6 su dung sai s6 2c luu trit trong bo nhd
ctia né nhung khong loai trir bién dong cua 2c¢ von rat nhay cam véi diéu
kién ngoai canh nhu nhiét do, ap sudt, ké ca dién 4p nguon.
- Guong sao 16n v6i bot nude tron cé do nhay rat kém va khong c6 thiét bi
giit c6 dinh vi vay do chinh xac rat kém.
Vi 2 1y do néu trén nén chuong trinh Set-out cila mdy toan dac dién tir chi
cho phép bo tri v6i do chinh x4dc 10-15mm du dé€ cho viéc xay tho khong du
do chinh x4c dé chuyén toa do cic diém khong ché tir mit san co s& 1én cdc
tang. Dé thuc hién viéc ndy bang may toan dac dién tir toi kién nghi phuong
an do nhu sau:
- Dat mdy du6i dat dung chuong trinh Set-out dé bo tri so bo cac diém Gl,
G2, G3, G4 trén mit san méi do bé tong, ddnh diu cdc diém nay so bo bang
bit chi.
- Pat guong chiim ¢6 bo doi tAm chinh x4c tai cdc di€ém nay va thuc hién
chuong trinh giao hoi thuan do géc canh két hgp bang may toan dac dién tir
dat tai cdc diém khong ch€ trén mat dit hoac cdc diém gtri.
- X4c dinh do chinh xdc céc diém giao hoi G1, G2, G3, G4 theo két qua do.
- Hoan nguyén c4c diém giao hoi vé diing toa do cta c4c diém G1, G2, G3,
G4 & mit bang co s6. Nhu vay ching ta da dua dugc cac diém G1, G2, G3,
G4 tir mat bang co so 1én tang trén.

4.3.5. Phwong phép truyén bang cong nghé GPS
Khi xay dung nha cao tang, sb ting cang cao Ién thi cong nghé chuyén céc
diém khéng ché co s bén trong 18n cac mat san tang xay dung bing céch
su dung may kinh vi va may toan dac dién tir khong con phu hop nira. Céng
nghé chiéu bang may chiéu dimg c6 do chinh xé4c cao nhung nhugc diém
phai dé dé lai cac 16 hong thing trén san theo phuong thang dimg, anh
huong dén két cau xay dung. Hon nira khi chiéu can phai c6 nhiéu nguoi

tréng coi vi tri 15 hong, d& phong céc vat roi xudng gay tai nan cho ngudi
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va may chiéu. S tang cang cao thi phai phan thanh nhiéu doan chiéu nhu
vdy mat khéa nhiéu thoi gian va phuc tap vé thao tac cho ngudi van hanh.
Phuong phép truyén bang cong nghé GPS gom céc budc sau:

a, Xac dinh cac diém trén mat san xay dung bang cong nghé GPS
+ Chon va ddnh dau diém trén mat san thi cong
Khi chuyén truc Ién cao can lap lu6i GPS canh ngéin véi chiéu dai < 500m.
Mang lu6i tir 2 dén 3 diém c6 dinh va tir 2 dén 3 diém thudc truc cong trinh.
Cac diém c6 dinh ndm trén mat dat thudng 13 céc di€ém cua ludi khong ché
bén ngoai va dugc dinh tam bat buoc. Cic diém duoc danh d4u bang cich
st dung mdy kinh vi hodc may chi€u lén bién ctia tang can do GPS. Sau d6
dung phuong phép cing day hoidc bat muc dé x4c dinh huéng cua truc can
dat mdy thu GPS vi trf ndy s& dugc xéc dinh gan véi vi trf diém cta ludi bo
tri bén trong cin chuyén lén mat bang thi cong theo huéng thang ding.
Dénh dau vi trf nay lai bang cich khoan va déng dinh (c¢6 khic vach chit
thap & giita) truc ti€p xuodng san bé tong. Dung son do khoanh tron quanh vi
tri danh dau dé dé tim ki€m khi tién hanh do GPS.
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Hinh 4.5 X4c dinh diém trén mit san biang cong nghé GPS
Cac diém dugc chon tuy theo vi tri diém c6 dinh ma ta c6 thé chon mot

trong cac dang do6 hinh sau:
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Hinh 4.6 Céc dang d6 hinh do bang lu6i GPS
Cac diém nay ciing c6 thé chon bang cich chuyén cach diém ludi bén trong
cong trinh vé€ hé toa do GPS sau d6 nap vao mdy st dung ché€ do Navigation
(dAn dudng) dé x4c vi tri dat mdy trén san thi cong.
+ Xéc dinh vi trf cdc diém trén mit san thi cong bing cong nghé GPS.
- Chon thoi diém do:
Mady do GPS sau khi da dugc ki€ém nghiém dugc do khoang 60 phiit sau d6
duoc trot so liéu vé lich vé tinh méi nhat xuéng mdy tinh sir dung ching dé
lap k& hoach va thoi di€ém do bang chuong trinh Plan/Quick Plan.
Thoi gian do c6 thé chon 25 hodc 30 phiit hodc nhd hon tuy thudc vao do
chinh xdc cia mdy va d6 hinh cuia vé tinh tai thoi diém do. Thoi diém do
phu thuoc vao k&€ hoach va tién do thi cong ctia cong trinh, theo ti€n do va
k€ hoach thi cong ta c6 dugc thoi gian chuyén can chuyén céc diém khong
ché€ 1én mit san thi cong. Bang chuong trinh Plan/Quick Plan 1ap lich do cho
24 ¢i¢ trong ngay du dinh do v6i mdi ca do 30 phut. Sau d6 chon thoi di€ém
do theo cac tiéu chi:
Do hinh vé tinh phan b6 déu, can xing dudi dang cac da giac deu.
So vé tinh tai thoi di€ém do 12 nhiéu nhat va t6t nhat 12 16n hon 6 vé tinh.
Céac vé tinh phai c6 géc moc 16n 15° d€ loai trix cdc sai s6 khic xa.
Cac chuan hang PDOP (sai so vi tri diém) phai nho hon 4, URA phii 16n
hon 7.
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Sau d6 ghi lai céc thoi diém dong thoi in cdc vé tinh bay, do thi thoi gian vé
tinh luu lai trén bau troi, phuong vi ctia cdc veé tinh tai thoi di€ém chon.
Nén chon nhiéu hon 4 thoi di€ém do trong ngay dé c6 co s& lua chon.
Doi chiéu hién trudng cong trinh tuy theo kha niang che chéan cta cdc dia vat
& goc cao bao nhiéu. Cac tdc nhan ¢ thé gay nhiéu nhu tram phat séng, cic
dudng day cao thé dé chon ra thoi diém do t6t nhat, phtt hgp vdi hoan canh
do tac dong ctia moi truong xung quanh. Trudong hop cong trinh khong bi
che chin va khong bi anh hudng clia tic nhan gay nhiéu c6 thé chon thoi
diém do phu hop véi tién do yéu cau ctia don vi thi cong.
- Tién hanh do:
Nén st dung it nhat 1a 3 mdy, t6t nhat 1a st dung tir 4 may tré 1én moi ca do
ta xac dinh duoc mot truc. Pat 2 mdy tai 2 diém c6 dinh trén mat dat, tot
nhat 1a ta dinh tam bat buoc doi véi 2 mdy nay. Hai mdy con lai dat tai 2
diém truc da duoc danh d4u trén mait san thi cong. Sau khi dinh tam chinh
xdc can biang mdy do chiéu cao angten, nhiét do, ap suét tai thoi diém do.
Cic s6 liu nay dugc nap ngay vao may dong thoi phai ghi chép lai dé€ phuc
vu qué trinh sir 1y sau khi do. Dén thoi diém da chon trong qué trinh Iap lich
tat ca cdc mdy déu bat ché do ghi so6 liéu. Dén gitta ca do can do lai nhiét
do, ap suit dong thoi ghi chép vao s6 dé phuc vu cho qua trinh xir 1y sau khi
do.
- X{r 1y sau khi do. Sau khi do xong can phai lam cac cong viéc sau:
Trut so liéu xuéng may tinh.
Tinh canh (Baseline) bao gom cac viéc vao lai do cao angten, nhiét do, ap
sudt. Co thé xir ly tu dong hodc béan tu dong dé can thiép cit bo vé tinh kém,
cat bo bdt thoi gian hodc ting goc ngudng.
Kiém tra chat lugng canh va thong qua chi tiéu RDOP va RMS
Trudng hop céc chi tiéu khong dat thi phai tinh lai hoac do lai. Cac 1oi giai
sau xu ly canh (Baseline) chi 14y nghiém c6 1oi giai FIX. Con cac may c6
két hop giita GPS va GLONNASS thi ¢6 thé chon 16i gidi t6i uu nhat.
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Binh sai lu6i GPS déng thoi tinh chuyén toa do GPS vé hé toa cong trinh
hién tai.
In an két qua sau tinh toan xtr 1y.
b, Chuyén cac diém cuia luéi bo tri bén trong lén mat san xay dung.

Sauk hi da dua duoc 2 diém lén mat san xay dung bang cong nghé GPS. Tir
2 diém nay ching ta phai ti€n hanh chuyén cic diém cua Iué6i bo tri bén
trong cong trinh 1én mat san xay dung. Qua trinh dugc thuc hién trai qua 2
budc sau:
+ Hoan nguyén vi tri diém truc thuc chat 13 dua vao diém GPS do dugc trén
san (gan v6i diém truc theo phuong thang ding) dé xac dinh vi tri diém truc
va danh dau né trén mat bang san thi cong. Cong viéc nay gin giong nhu
trong hoan nguyén cac di€ém trong luGi 6 vuong xay dung.
Goi Xgps, Ygps 12 toa do do biang GPS, X, Y; 1a cdc diém truc clia cong
trinh da duoc thiét k& va da dugc xay dung tai mit bang co s& gin véi diém
Xapss Yops theo phuong thang ding. Tir gia tri ndy ta ¢6 do léch vé toa do,
ve phuong vi va khoang cach nhu sau:

AX =X, = Xgps

AY =Y. — Y.

;ahngzarctgA—Y; d, . =+vAX?+AY?
AX "

Thuc hién hoan nguyén véi khoang cich d,,, 16n hon 0.3m c6 thé dung may
kinh vi va thudc thép. Bing cdch diat may tai mot diém GPS doi tam cén
bing mdy ngam vé diém GPS thit 2 14y huéng ban dau 1a 0°00°00°°. MG mot
g6c B theo chi€u thuan kim dong ho, trén huéng nay ding thudc thép do
khoang cich la dy,, ta xdc dinh dugc di€ém truc can chuyén, kiém tra lai
bing céch hoan nguyén lai 14n thit 2. Panh dau cin than va cd dinh diém
vlira hoan nguyén xuong san bé tong.

Trudng hop khoang céch dy,,<0.3m c6 thé hoan nguyén bang thudc do do
va thuéc thang.

+ Chuyén cdc diém cuia lu6i bo tri bén trong con lai. Tir 2 di€ém truc da duoc
chuyén vé vi tri chinh xdc tién hanh diat may kinh vi tai mot diém doi tAm

can bing may chinh xdc ngim vé diém con lai 1ay 0°00°00”” quay may di
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90° vé phia diém can chuyén ti€p theo. Trén huéng nay dung thudc thép do
mot khoang ding bing khoang céch tir diém dat mdy dén diém can chuyén,
ta dugc di€ém céan chuyén. Ci nhu vay ta sé€ chuyén duoc tat ca cac diém cua
lu6i 1én mat san thi cong.

4.4 BO TRI CAC TRUC CHI TIET CUA CONG TRINH

4.4.1 B6 tri cac truc chinh cua cong trinh tir cac diém cua luéi bé tri bén
trong
Sau khi xay dung Iudi bé tri bén trong cong trinh ching ta sir dung ngay céac
diém nay cta lu6i dé€ bo tri cdc truc chinh ctia cong trinh. Do méi don
nguyén hay méi khoi nha déu c6 4 diém khong ché véi cac canh song song
(hodic vuong géc) véi céc truc chinh vi vay viéc bo tri kha dé dang c6 thé s
dung may kinh vi dién tir hoac may quang co phoi hop véi thudce thép.
Qua trinh bo tri cin luu y mot s6 di€m:
- Khi b6 tri céc truc chinh clia cong trinh can luu ¥ loai trir sai s6 2¢ bang
cach thuc hién viéc dung goc vuong & 2 vi tri ban do va 14y vi tri trung binh.
- Sau khi b6 tri xong cdc truc chinh can kiém tra vi tri ctia ching so vdi thiét
k€. Viéc kiém tra tot nhdt nén thuc hién bing cach kiém tra khoang cdch
gifta céc truc da bo tri va so sdnh véi gia tri thiét k&, Viéc kiém tra c6 thé
thuc hién bang thudc thép mdy toan dac dién tir. Néu ding mdy toan dac
dién tr thi phai st dung guong mini véGi chiéu cao guong khong qua 15cm
dé giam anh hudng cua sai s6 do bot nuéc ciia guong.
- Ngoai viéc kiém tra khoang céch gifta céc truc can kiém tra toa do ciia mot
s0 giao diém clia céc truc chinh. Viéc ki€ém tra bang may dién tir va guong
mini.

4.4.2 B6 tri cac truc chi tiét cua cong trinh

a, Bo tri bang may kinh vi va thuéc thép
Dit mdy kinh vi tai mot diém khong ché, dinh huéng mdy t6i mot diém
khong ché€ tht 2 (ciing ndm trén mot truc). Trén huéng ngdm nay ding
thudc thép do khoang cach giita cac truc ching ta xac dinh duoc vi tri cac

truc trén mat bang co so.
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Lan luot 1am nhu vay véi cdc canh khac cua luéi tai cdc diém giao cét cla
cdc truc s& dugc danh dau lai trén mat san bé tong bang cdc dau moc kim
loai duoc khoan dit vao bé tong, hodc c6 thé dung cdc dinh bé tong c6 diu
tam tron & ddu mi déng hodc gan truc tiép trén san bé tong. Cac dau moc
ndy dugc khoanh bing son do va ghi ky hiéu bén canh dé tién cho viéc str
dung. Vi trf ctia cdc truc chi tiét trén mat biang dugc c¢6 dinh bang cédch bat
muc.

b, Sir dung may toan dac dién tir dé bo tri chi tiét cac truc
Viéc bo tri chi tiét cac truc bang may toan dac dién tlr chiing ta c6 thé thuc
hién theo quy trinh sau:
- X4c dinh chinh xac 2 diém ddu méi truc.
- bit mdy toan dac dién tir tai mot diém trén dudng truc kéo dai, sau do doi
tam can biang mdy chinh xac 14y hudng chuin vé dau truc bén kia. Sau do
kho4 mdy dé cd dinh huéng ngam.
- Thay vi do truc tiép cdc diém truc chi tiét bing c4ch x4c dinh hiéu khoang
cach clia céc diém truc chi tiét, so v6i mot trong hai diém dau da duoc xac
dinh chinh xéc.

4.4.3 Pinh vi cac cot, cac két cau va cac truc chi tiét khac
Chd giao cit ciia cac dudng bat muc chinh 1a cic diém tru, cot clia cong
trinh. C4c diém ndy ciing dugc ddnh dau bang cdc dinh bé tong va khoanh
bing son do, ghi ky hiéu nhu trong ban vé thiét k& dé tién cho qua trinh thi
cong. Sau khi da xdc dinh dugc cic diém truc, don vi thi cong cén cit vao
huéng déng dudng thang dung thudc thép dat cidc khoang cich tuong tng
dé x4c dinh vi tri dudng bién cta cdc cot, vi tri c4u thang, vi tri tudng thang
may ...
D6i v6i cdc chi tiét con lai trén mat bang, nguoi ta thudng bo tri ching tix
cac truc chinh theo phuong phap toa do vuong géc. Yéu cau do chinh xac
bo tri cac chi ti€t thuong dugc cac co quan thi€t k&€ an dinh va duoc ghi vao

trong ho so thiét k& cong trinh. Nhung thuong phai nho hon +5mm.
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CHUONG 5

THUC NGHIEM THIET KE LUOGI THI CONG

5.1 GIOI THIEU VE CONG TRINH THUC NGHIEM

5.1.1 Gi6i thiéu chung
Dé 1am sdng tO nhitng van dé da néu ching to6i quyét dinh thiét két ludi thuc
nghiém tai cong trinh Toa nha hén hop HH4. Cong trinh dugc xay dung tai
My Dinh — ME Tri - Tir Liém — Ha Noi. Téng dién tich mat bang xay dung
cong trinh 12 9860,03 m?, trong d6 dién tich xay dung 1a 3528,59 m?. Cong
trinh c6 sO tang la 27 tang. Tai cong trinh nay chdng toi tién hanh thuc
nghiém véi cdc ndi dung sau:
- Duing may toan dac dién tir phuc vu viéc thi cong moéng, 1ap ludi khong
ché€ trén mat bang co sd.
- Diing may chiéu ditng dé chuyén toa do tir mét bing co s& 1én cac ting thi
cong.
- Ding hé thong dinh vi GPS dé chuyén toa do tlir mat bing co s& 1én cac
tang thi cong.
- Thiét k&€ va udc tinh do chinh xac mot s luéi sau: lugi khong ché co so
trén mit bang xay dung, lu6i khong ché trén mat bang tang 1, luGi khong
ch€ trén tang thi cong.

5.1.2 Cac tai liéu trac dia da co
Cic tai liéu trac dia clia cong trinh gém: ban toa do cdc di€ém khong ché,
ban vé& tong mat bang thi cong cong trinh, ban v& giGi han danh gidi khu
dat, cac ban v€ phuc vu cho qua trinh thi cong.

5.2 THIET KE LUGI CO SG TREN MAT BANG XAY DUNG

5.2.1 Lua chon vi tri moc va hinh thitc xay dung luéi
Trén co s& cdc tai liéu trac dia va cdc yéu cau k¥ thuat chdng toi tién hanh
thiét k& ludi. Ludi co s& trén mat bang xay dung gébm 5 diém A, A, , A,

A, , A5 c6 50 do bo tri moc nhu hinh 5.1:
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“““ Puong gi6i han khu dat
——  Lu6i khong ch€ co sd trén
mat biang xay dung

Hinh 5.1
Trong d6 cac CT4-5, CT4-6, HH4-1, HH4-2, HH4-3 1a cic diém giéi han
khu dat.
Vi céc diém CT4-5, CT4-6, HH4-1, HH4-2, HH4-3 1a cdc moc do S& Tai
Nguyén Moi Truong cip c6 do chinh xdc rat thap nén khi xay dung luéi
chiing toi tié€n hanh do noi lu6i khong ché co s& trén mat bang xay dung vdi
cic diém trén. Muc dich cua viéc do néi nay 1a dé tranh khi bo tri mot phan
cong trinh s& bi dich chuyén qu4 gidi han danh gi6i khu dat.
Trén co s& yéu cau do chinh xac cua luGi ching toi lva chon phuong an xay
dung lu6i do gbc canh.
Po 13 canh gom: A1CT4-6, A2HH4-3, A3HH4-2, A4HH4-1, A5CT4-5,
A1A2, A1A4, A1AS, A2A3, A2AS5, A3A4, A3AS, A4AS.
Do 16 géc do gom: A2A1CT4-6, A1A2HH4-3, A2A3HH4-2, ASA4HH4-1,
A1A5CT4-5, ASATA4, A4A1A2, A1A2AS, ASA2A3, A2A3AS, ASA3A4,

A3A4A1, A1A4A5, AAAS5A3, A3ASA2, A2AS5A1.
5.2.2 Uéc tinh d¢ chinh xac ludi thiét ké
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Vi cdc diém CT4-5, CT4-6, HH4-1, HH4-2, HH4-3 1a cic diém thuoc hé
toa d0 Quoc gia nén trudc khi udc tinh do chinh xac ludi thiét ké ta can tinh

chuyén vé hé toa do cong trinh. K&t qua ctia qué trinh tinh chuyén déng thoi

cling 12 s6 liéu goc cta ludi co so trén mat bang xay dung nhu sau:

Bang 5.1
Toa do HH4-1 HH4-2 HH4-3 CT4-5 CT4-6
X(mm) | 384.922 | 341.015 | 282.014 | 384.822 | 282.008
Y(mm) | 710.637 | 710.630 | 650.587 | 597.542 | 597.548
- Chi tiéu ky thuat luGi:
Tong s6 diém: 10
So diém goc: 5
S6 diém méi: 5
S6 Iuong géc do: 16
S6 lugng canh do: 13
Sai s6 do goc: 57
Sai s6 do canh: 3 + 2ppm
- Tinh sai s6 vi tri di€ém. Bang 5.2
S6 TT | Téndiém | mx(mm) | my(mm) | mp(mm)
1 Al 1.5 1.6 2.2
2 A2 1.1 1.5 1.9
3 A3 1.6 1.4 2.1
4 A4 1.7 1.5 2.3
5 A5 1.5 1.6 2.2
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- Tinh sai s6 twong hé vi tri diém Bang 5.3
STT | Piém dau | Diém cudi | Canh (m) | ms(mm) | mpv(”) | mth(mm)
1 Al A4 183.262 1.8 3.12 3.31
2 Al A2 81.101 1.3 3.46 1.88
3 Al A5 116.091 1.3 3.34 2.29
4 A2 A3 70.064 1.3 3.48 1.76
5 A2 A5 141.614 1.4 3.22 2.62
6 A3 A4 81.101 1.3 3.47 1.88
7 A3 A5 163.356 1.6 3.26 3.04
8 A4 A5 141.803 1.5 3.34 2.74

5.2.3 Bién phap thi cong luéi

- Po goc

Tat ca cdac géc déu dugc do véi do chinh xdc 1a mP = 5, vdi sai sO nay ta
c6 thé chon loai mdy do nhu: Theo020, T5, 3T5K ... hodc nhitng mdy c6 do

chinh xdc twong duong. Tai moi tram do can do theo ding quy trinh quy

pham hién hanh.

- Do canh

D6i v6i cong tdc do chiéu dai céc canh, dé dat dugc do chinh xdc ms = 3 +

2ppm ¢6 thé ding céc loai mdy toan dac dién tir nhu TC-600, TC-1800,

SET2B ... hodc cac loai may c6 do chinh xac tuong duong.

5.3 THIET KE LUGI TREN MAT BANG TANG 1

5.3.1 Lua chon vi tri va hinh thirc xay dung luéi

Vi mit bing cong trinh dugc chia 1am 2 don nguyén nén dé thuan Igi cho

cong tac bo tri chi tiét ching toi thiét k€ ludi khong ché trén mat bang tang

1 thanh 2 don nguyén riéng biét.
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- Pon nguyén 1: Gom 12 diém, trong d6 c6 4 diém méi lap 1a G,, G,, G,,
G, va 8 diém goc 1a cac diém dau truc TX1-1, TX1-2, TX6-1, TX6-2, TY3-
1, TY3-2, TY6-1, TY6-2.
bo 12 gbéc: TY3-1G1G4, G4G1G2, G2GITX1-1, TX6-1G2G1, G1G2G3,
G3G2TY3-2, TY6-2G3G2, G2G3G4, G4G3TX6-2, TX1-2G4G3, G3G4Gl1,
G1G4TY6-1.
Po 14 canh: G1G2, GIG3, G1G4, G2G3, G2G4, G3G4, GITXI1-1, GITY3-1,
G2TX6-1, G2TY3-2, G3TX6-2, G3TY6-2, G4TX1-2, G4TY6-1.
- Pon nguyén 2: Gém 4 diém méi H,, H, , H, , H, va 8 diém goc 1a cdc
diém dau truc TX8-1, TX8-2, TX11-1, TX11-2, TY8-1, TYS8-2, TY13-1,
TY13-2.
Po 12 goc: TY8-1HIH2, H2H1H4, H4H1TX8-1, TX8-2H2H3, H3H2HI,
H1H2TY13-1, TY13-2H3H4, H4H3H2, H2H3TX11-2, TXI11-1H4H1,
H1H4H3, H3H4TYS8-2.
bo 14 canh: HIH2, HIH3, HIH4, H2H3, H2H4, H3H4, H1TX8-1,
HITY8-1, H2TXS8-2, H2TY13-1, H3TX11-2, H3TY13-2, H4TXI1I1-1,
H4TYS8-2.
Lu6i khong ché trén mat bang tang 1 cin dugc dinh vi theo cac dau truc da
duoc chuyén 1én tudng bao trong quéa trinh b tri truc cong trinh.
So d6 b tri mdc luGi khong ché trén mat bang tang 1 nhu hinh 5.2:

TX1-2 TX6-2

TY6-1 S . [G3t TY6-2

TY3-1 1 ! TY3-2
1 G| G2

TX1-1 TX6-1

Pudng giGi han mat bang tdng 1- don nguyén 1
Lu6i khong ché€ trén mat bang tang 1

Hinh 5.2 Lu6i khong ché trén mit bang
tang 1 - don nguyén 1
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5.3.2. Uéc tinh do chinh xac lu6i thiét ké
I- Bon nguyén 1
- Toa do goc Bang 5.4

Toa do TX1-1 TX1-2 TX6-1 TX6-2

X(mm) | 274.000 | 397.000 | 274.000 | 397.000

Y(mm) | 601.000 | 601.000 | 638.000 | 638.000

Toa do TY3-1 TY3-2 TY6-1 TY6-2

X(mm) | 301.000 | 301.000 | 323.300 | 323.300

Y(mm) | 589.000 | 668.000 | 589.000 | 689.000

- Chi tiéu ky thuat luGi:
Tong s6 diém: 12
So diém goc: 8
S6 diém méi: 4
S6 lugng goc do: 12
S6 lugng canh do: 14
Sai s6 do goc: 5’
Sai s6 do canh: 3 + 2ppm

- Tinh sai s6 vi trf diém. Bang 5.5

S6 TT | Téndiém | mx(mm) | my(mm) | mp(mm)

1 Gl 1.4 1.3 1.8
2 G2 1.3 1.3 1.8
3 G3 1.3 1.3 1.8
4 G4 1.4 1.3 1.8
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- Tinh sai s6 twong hé vi tri diém Bang 5.6
STT | biém dau | Diém cudi | Canh (m) | ms(mm) | mpv(”) | mth(mm)

1 Gl G4 22299 2.1 3.94 2.14
2 Gl G3 43.203 1.6 10.41 2.7
3 Gl G2 37.003 1.8 3.92 1.93
4 G2 G4 43.203 1.6 10.7 2.75
5 G2 G3 22299 | 2.1 3.5 2.13
6 G3 G4 37.203 1.8 2.77 1.87

2- Bon nguyén 2

- Toa do goc Bang 5.7

Toadd | TXS-1 TX8-2 | TXII-1 | TX11-2

X(mm) | 297.100 | 397.7000 | 315.100 | 397.700

Y(mm) | 659.800 | 659.800 | 682.100 | 682.100

Toadd | TY8-1 TY8-2 | TY13-1 | TY13-2

X(mm) | 345.100 | 345.100 | 382.100 | 382.100

Y(mm) | 599.200 | 719.300 | 599.200 | 719.300

- Chi tiéu k§y thuat ludi:

Tong s6 diém: 12

So diém goc: 8

S6 diém méi: 4

S6 lugng goc do: 12

S6 lugng canh do: 14

Sai s6 do go6c: 57

Sai s6 do canh: 3 + 2ppm
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- Tinh sai s6 vi trf diém. Bang 5.8
S6 TT | Téndiém | mx(mm) | my(mm) | mp (mm)
1 H1 1.2 1.8 2.2
2 H2 1.2 1.7 2.1
3 H3 1.2 1.7 2.1
4 H4 1.2 1.8 2.2
- Tinh sai s6 twong hé vi tri diém Bang 5.9
STT | Piém dau | Diém cu6i | Canh (m) | ms(mm) | mpv(”) | mth(mm)
1 H1 H4 22.299 2.1 3.47 2.13
2 Hl1 H3 43.203 1.6 10.41 2.7
3 HlI H2 37.003 1.8 3.05 1.88
4 H2 H4 43203 1.6 10.68 2.75
5 H2 H3 22299 | 2.1 3.86 2.14
6 H3 H4 37.003 1.8 3.66 1.92

5.4 THIET KE LUGI TREN CAC TANG THI CONG

5.4.1 Lua chon vi tri va hinh thic xay dung luéi

Vi tri cdc moc 1a vi tri ma ching ta thuc hién viéc chuyén toa do tir mat

bang tang 1 lén. Cic diém dugc chuyén toa do gom: G,, G,, G;, G, cla
don nguuyén 1, H,, H, , H, , H, cta don nguyén 2. M6i don nguyén tao

thanh mot ti gidc tric dia. Hinh thitc xay dung trén cac ting 13 hoan toan

giong nhau.

Tién hanh do tat ca cdc canh: G1G2, G1G3, G1G4, G3G2, G4G2, G3G4,

H1H2, H1H3, H1H4, H3H2, H4H2, H3H4.




63

5.4.2. Uéc tinh do chinh xac lu6i thiét ké

I- Bon nguyén 1
- Chi tiéu k¥ thuat luéi
Téng s6 diém: 4

S6 diém goc: 0

So diém méi: 4

S6 lugng canh do: 6

Sai s6 do canh: 3 + 2ppm

- Tinh sai s6 vi tri diém. Bang 5.10
S6 TT | Téndiém | mx(mm) | my(mm) | mp(mm)
1 Gl 1.6 1.7 2.3
2 G2 1.6 1.7 2.3
3 G3 1.6 1.7 2.3
4 G4 1.6 1.7 2.3
- Tinh sai s6 twong hé vi tri diém Bang 5.11
STT | Piém dau | Diém cudi | Canh (m) | ms(mm) | mpv(”) | mth(mm)
1 Gl G4 22.299 2.9 26.54 4.08
2 Gl G3 43.203 2.7 10.34 3.46
3 Gl G2 37.007| 2.8 1357 | 371
4 G2 G4 43.203 2.7 10.34 3.46
5 G2 G3 22.299 2.9 26.54 4.08
6 G3 G4 36.999 2.8 13.57 3.71

2- Bon nguyén 2
- Chi tiéu k¥ thuat ludi
Téng s6 diém: 4

So diém goc: 0

S6 diém méi: 4
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S6 lugng canh do: 6

Sai s6 do canh: 3 + 2ppm

- Tinh sai s6 vi tri diém. Bang 5.12
S6 TT | Tén diém mx(mm) | my(mm) | mp(mm)
1 H1 1.7 1.6 2.3
2 H2 1.7 1.6 2.3
3 H3 1.7 1.6 2.3
4 H4 1.7 1.6 2.3
- Tinh sai s6 twong hé vi tri diém Bang 5.13
STT | Piém dau | Diém cu6i | Canh (m) | ms(mm) | mpv(”) | mth(mm)
1 H1 H4 22299 | 3.0 26.65 4.16
2 Hl1 H3 43.203 2.7 10.38 3.47
3 HI H2 37.007 2.8 13.63 3.72
4 H2 H4 43.203 2.7 10.38 3.47
5 H2 H3 22.299 3.0 26.65 4.16
6 H3 H4 36.999 2.8 13.63 3.72

5.3.3 Bién phap thi cong luéi

Day 1a cong trinh xay dung trong thanh phd nén diéu kién thi cong chat
hep. Mat khac cong trinh ¢6 s6 tang 16n nén chiing téi chon phuong an
chuyén toa do 1én ting bing phuong phap chi€u ding, két hop vé6i cong
nghé GPS. Thiét bi sir dung 1a may chiéu ding quang hoc ZL va cdc may
thu GPS. Qua trinh chuyén toa do 1én cao dugc thuc hién gébm cac budc:

- Dat 16 chiéu

Cong viéc nay dugc ti€n hanh ngay sau khi don vi thi cong ghép van khuon
trudc khi d6 bé tong san. Dau tién k§ thuat vién trac dia phai danh dau
twong doi chinh x4c céc vi tri 16 hong trén mat san ting thi cong. Sau dé

ngudi ta s€ cat van khuon san va lap vao do cac hop khuon bang gb c6 kich
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thudc (20x20cm). Muc dich chira cdc 16 héng dung cho viéc chiéu diém sau
khi da d6 bé tong mit san.

- Thuc hién chiéu diém bang mdy chi€u ZL

Viéc chi€u di€ém bing mdy chi€u diing ZL duoc thuc hién nhu da trinh bay
& chuong 3. Cic di€ém cin chuyén toa do géom: G1, G2, G3, G4, H1, H2,
H3, H4.

- Do chiéu dai canh

Sau khi chiéu di€ém xong ngudi ta tién hanh do chiéu dai tit ca cdc canh.
Viéc do dai cac canh duogc thuc hién nhu khi 1ap luéi khong ché trén mat

bang xay dung.
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KET LUAN VA KIEN NGHI
1. KET LUAN

Trong cong cudc xay dung va phdt trién dit nudc, nganh tric dia ma cu thé

1a tric dia cong trinh da gép mot phan 16n trong cong tic xay dung cic cong

trinh. Qua qué trinh nghién ctu dé tai ching toi da dat mot s6 két qua nhu

sau:

- Néu dugc quan hé dung sai xay dung va do chinh xdc cla cong tac trac dia

phuc vu thi cong nha cao tang.

- Néu duoc nguyeén 1y cdu tao va st dung cua may toan dac dién tu, may

chiéu ding va cong nghé GPS.

- Pua ra duogc cdc phuong phép trac dia phuc thi cong xay dung nha cao

tang véi viec tng dung cong nghé thi cong cii va céc cong nghé hién dai dé

tir d6 cung nhau xem xét tim ra su tién lgi va tinh k€& thira gitta cac cong

nghé véi nhau.

- Ung dung mdy toan dac dién tir, may chiéu ding ciing nhu cong nghé GPS

trong thi cong xaydung nha cao tang.

Chdng t6i hy vong rang nhiing noi dung va két qua da dat duoc clia dé tai sé

phan nao déng gbp cho 1y luan va thuc tién cong tac trac dia trong thi cong

thi cong nha cao tang & Viét Nam.

Qua day cho t6i xin dugc chan thanh cam on PGS.TS Tran Khanh nguoi da

truc ti€p gop y giup toi hoan thanh dé tai nay. Xin duoc cam on Trudng Dai

hoc Dan lap Hai Phong da gitp t6i ngudn kinh phi d€ hoan thanh d€ tai nay.
2. KIEN NGHI

Su nghiép xay dung nha cao ting ¢ Viét Nam 12 mot qud trinh phét trién lau

dai. Trong qua trinh xay dung nén nghién cttu quy trinh va don gia cho cong

tac trac dia phuc vu thi cong xay dung nha cao tang.
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KET QUA TINH TOAN UOC TINH DO CHINH XAC
LUOI KHONG CHE CO SO 1

* Kk ok k ok x

CHI TIEU KY THUAT LUOI

1 Tong so diem : 10
2 So diem goc : 5
3 So diem moi : 5
4 So luong goc : 16
5 So luong canh : 13
6_Goc phuong vi : 0
7 _Sai so do goc : 5"
8 Sai so do canh : 3+2ppm

SO LIEU KHOI TINH

| SO | TEN \ TOA DO \
| TT | DIEM |-—————————m— oo~ |
\ | \ X (m) | Y (m) \
\ |
| 1 | HH4-1 | 384.9220 | 710.6370 |
| 2 | HH4-2 | 341.0150 | 710.6300 |
| 3 | HH4-3 | 282.0140 | 650.5870 |
| 4 | CT4-5 | 384.8220 | 597.5420 |
| 5 | CT4-6 | 282.0080 | 597.5480 |
KET QUA UOC TINH SAI SO VI TRI DIEM
* % k%
SO |KI HIEU | TOA DO | SAI SO VI TRI (mm)
THU| DIEM |-——————————— [——mm e
TU | | X (m) | Y (m) | Mx | My | Mp
| | | | | |
1 | Al | 266.0094 | 600.9993 | 1.5 | 1.6 | 2.2
2 | A2 | 266.0094 | 682.1001 | 1.1 | 1.5 | 1.9
3 A3 | 301.0000 | 742.8011 | 1.6 | 1.4 | 2.1
4 | A4 | 382.1007 | 742.8014 | 1.7 | 1.5 | 2.3
5 A5 | 382.1008 | 600.9989 | 1.5 | 1.6 | 2.2
BANG TUONG HO VI TRI DIEM
* % %
N% DIEM |N% DIEM | CHIEU DAI| Ms | Ms/S | PHUONG VI | M(a)
DAU | Cuol | — o m -
| | (m) \ (mm) | | o ' " 1
| | | | | |
| A4 | 183.2622 | 1.8 |1/100500| 50 41 35.97| 3.12
Al | A2 | 81.1008 | 1.3 |1/ 64100 90 00 00.05| 3.46
| A5 | 116.0914 | 1.3 |1/ 89900359 59 59.29| 3.34
| A3 | 70.0640 | 1.3 |1/ 54700| 60 02 20.50| 3.48
A2 | Al | 81.1008 | 1.3 |1/ 641001270 00 00.05| 3.46
| A5 | 141.6143 | 1.4 |1/ 977001325 03 43.01| 3.22
| A4 | 81.1007 | 1.3 |1/ 63200] 00 00 00.91| 3.47
A3 | A2 | 70.0640 | 1.3 |1/ 54700]240 02 20.50| 3.48
| A5 | 163.3561 | 1.6 11/1037001299 45 59.36| 3.26
| A3 | 81.1007 | 1.3 |1/ 632001180 00 00.91| 3.47
A4 | Al | 183.2622 | 1.8 |1/100500(230 41 35.97| 3.12

| A5 | 141.8026 | 1.5 |1/ 977001270 00 00.14| 3.34



| A4 | 141.8026 | 1.5 |1/ 97700| 90 00 00.14| 3.34
| A3 | 163.3561 | 1.6 |1/103700]119 45 59.36| 3.26
A5 | A2 | 141.6143 | 1.4 |1/ 977001145 03 43.01| 3.22
| Al | 116.0914 | 1.3 |1/ 89900]179 59 59.29| 3.34
DANH SACH GOC THIET KE
e R A kN A AN e ——
| So | KI HIETU GOZC | GOC THIET KE |
| TT | Trai Giua Phai | o e
| ——=———— |- == |- |
| 1 | A2 Al CT4-6 | 257 49 24 |
| 2 | Al A2 HH4-3 | 26 55 26
| 3 | A2 A3 HH4-2 | 81 09 48 |
| 4 | A5 Ad HH4-1 | 05 00 51 |
| 5 | Al A5 CT4-5 | 128 12 30 |
| 6 | A5 Al Ad | 50 41 35 |
| 7 | A4 Al A2 | 39 18 24 |
| 8 | Al A2 A5 | 55 03 43 |
| 9 | A5 A2 A3 | 94 58 37 |
| 10 | A2 A3 A5 | 59 43 39 |
| 11 | A5 A3 A4 | 60 14 00 |
| 12 | A3 Ad Al | 50 41 35 |
| 13 | Al A4 A5 | 39 18 24 |
| 14 | Ad A5 A3 | 29 45 59 |
| 15 | A3 A5 A2 | 25 17 43 |
| 16 | A2 A5 Al | 34 56 16 |
DANH SACH CANH THIET KE
m———————k Ak kN ke ——
| S0 | KI HIEU CANH | CANH |
| TT | mmmmm | THIET KE |
| | d.1l d.2 | (m) |
| -—————- |-———— - [==mmm— |
| 1 | Al CT4-6 | 16.366 |
| 2 | A2 HH4-3 | 35.344 |
| 3 | A3 HH4-2 | 51.343 |
| 4 | A4 HH4-1 | 32.287 |
| 5 | A5 CT4-5 | 4.401 |
| 6 | Al A2 | 81.100 |
| 7 | Al A4 | 183.260 |
\ 8 | Al A5 | 116.090 |
\ 9 | A2 A3 | 70.063 |
| 10 | A2 A5 | 141.612 |
| 11 | A3 A4 | 81.100 |
| 12 | A3 A5 | 163.354 |
| 13 | A4 A5 | 141.800 |
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KET QUA TINH TOAN UOC TINH DO CHINH XAC
LUOI KHONG CHE TANG 1-DON NGUYEN 1

Kk Kk Kk kK

CHI TIEU KY THUAT LUOI

1 Tong so diem 12
2_So diem goc 8
3 So diem moi I
4 So luong goc : 12
5 So luong canh : 14
6 _Goc phuong vi : 0
7 Sai so do goc : 5.0"
8 Sai so do canh : 3+2ppm

SO LIEU KHOI TINH

| SO | TEN | TOA DO
| TT | DIEM |-———————— e |
| | | X (m) | Y (m) |
| | |
|1 | TX1-1 | 274.0000 | 601.0000 |
|2 ] TX1-2 | 397.0000 | 601.0000 |
| 3 | TX6-1 | 274.0000 | 638.0000 |
|4 | TX6-2 | 397.0000 | 638.0000 |
|5 ] TY3-1 | 301.0000 | 589.0000 |
| 6 | TY3-2 | 301.0000 | 668.0000 |
|7 | TY6-1 | 323.3000 | 589.0000 |
| 8 | TY6-2 | 323.3000 | 689.0000 |
UOC TINH SAI SO VI TRI DIEM
* % % %
SO |KI HIEU | TOA DO | SAI SO VI TRI (mm)
THU| DIEM |-———————————mmmmmmm o [ —mm e |
TU | \ X (m) \ Y (m) | Mx | My I Mp
\ \ \ \ \
1 Gl | 301.0003 | 600.9985 | 1.4 | 1.3 | 1.8
2 G2 | 301.0004 | 638.0015 | 1.3 | 1.3 | 1.8
3 G3 | 323.2995 | 638.0013 | 1.3 | 1.3 | 1.8
4 | G4 | 323.2996 | 600.9985 | 1.4 | 1.3 | 1.8
TUONG HO VI TRI DIEM
* % %
N%$ DIEM |N%$ DIEM | CHIEU DAI| Ms | Ms/S | PHUONG VI | M(a)
DAU | cuoIl I ettt
\ \ (m) [ (mm) | \ o ' " | "
\ | I I | I
\ G4 | 22.2992 | 2.1 |1/ 10800] 00 00 00.61] 3.94
Gl \ G3 | 43.2026 | 1.6 |1/ 27700] 58 55 31.53]10.41
\ G2 | 37.0030 | 1.8 |1/ 21100] 89 59 59.77] 3.92
| Gl | 37.0030 | 1.8 |1/ 211001269 59 59.77| 3.92
G2 \ G4 | 43.2027 | 1.6 |1/ 27700]301 04 28.35]10.70
\ G3 | 22.2991 | 2.1 |1/ 108001359 59 58.91| 3.50
\ G2 | 22.2991 | 2.1 |1/ 108001179 59 58.91] 3.50
G3 \ G1 | 43.2026 | 1.6 |1/ 27700]238 55 31.53]10.41
\ G4 | 37.0028 | 1.8 |1/ 21100]270 00 00.25| 2.77
| G3 | 37.0028 | 1.8 |1/ 21100| 90 00 00.25| 2.77
G4 \ G2 | 43.2027 | 1.6 |1/ 27700]121 04 28.35]10.70

| Gl | 22.2992 | 2.1 |1/ 10800[/180 00 00.61| 3.94
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DANH SACH GOC THIET KE

* Kk Kk kK

| So | KI HIEU GOC | GOC THIET KE |
| TT | Trai Giua Phai | o reom
[ === |- | === |
| 1 TY3-1 Gl G4 | 90 00 00 |
| 2 G4 Gl G2 | 90 00 00 |
| 3 | G2 Gl TX1-1 | 90 00 00 |
| 4 | TX6-1 G2 Gl | 90 00 00 |
| 5 Gl G2 G3 | 90 00 00 |
| 6 | G3 G2 TY3-2 | 90 00 00 |
| 7 TY6-2 G3 G2 | 90 00 00 |
| 8 | G2 G3 G4 | 90 00 00 |
| 9 | G4 G3 TX6-2 | 90 00 00 |
| 10 | TX1-2 G4 G3 | 90 00 00 |
| 11 | G3 G4 Gl | 90 00 00 |
| 12 | Gl G4 TY6-1 | 90 00 00 |
DANH SACH CANH THIET KE
T AT TR b b i

| SO | KI HIEU CANH | CANH |

| TT [mm e | THIET KE |

| | d.1l d.2 | (m) |

[ === [-mmm [==mmm |

| 1| Gl G2 | 37.000 |

| 2 Gl G3 | 43.201 |

| 3 Gl G4 | 22.300 |

| 4 | G2 G3 | 22.300 |

| 5 | G2 G4 | 43.201 |

| 6 | G3 G4 | 37.000 |

| 7 Gl TX1-1 | 27.000 |

| 8 | Gl TY3-1 | 12.000 |

| 9 | G2 TX6-1 | 27.000 |

| 10 | G2 TY3-2 | 30.000 |

| 11 | G3 TX6-2 | 73.700 |

| 12 | G3 TY6-2 | 51.000 |

| 13 | G4 TX1-2 | 73.700 |

| 14 | G4 TY6-1 | 12.000 |
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KE QUA UOC TINH DO CHINH XAC LUOI MAT BANG
LUOI KHONG CHE TANG 1-DON NGUYEN 2

* Kk Kk kK

CHI TIEU KY THUAT LUOI

1 Tong so diem : 12
2 _So diem goc : 8
3 So diem moi !
4 So luong goc : 12
5 So luong canh : 14
6 _Goc phuong vi : 0
7_sai so do goc : 5.0"
8 Sai so do canh : 3+2ppm

SO LIEU KHOI TINH

| SO | TEN | TOA DO
| TT | DIEM |—=—————mmmmmmm e |
| | | X (m) | Y (m) |
I I |
| 1 | TxX8-1 | 297.1000 | 659.8000 |
| 2 | TX8-2 | 397.7000 | 659.8000 |
| 3 ] TX11-1 | 315.1000 | 682.1000 |
|4 | TX11-2 | 397.7000 | 682.1000 |
| 5| TY8-1 | 345.1000 | 599.2000 |
| 6 | TY8-2 | 345.1000 | 719.3000 |
|7 | TY13-1 | 382.1000 | 599.2000 |
| 8 | TY13-2 | 382.1000 | 719.3000 |
UOC TINH SAI SO VI TRI DIEM
* % % %
SO |KI HIEU | TOA DO | SAI SO VI TRI (mm)
THU| DIEM |-———————————mmmmmmm o [ —mm e |
TU | \ X (m) \ Y (m) [ Mx | My I Mp
\ \ | | | |
1 H1 | 345.0984 | 659.8003 | 1.2 | 1.8 | 2.2
2 | H2 | 382.1014 | 659.8004 | 1.2 | 1.7 | 2.1
3 | H3 | 382.1013 | 682.0995 | 1.2 | 1.7 | 2.1
4 | H4 | 345.0985 | 682.0995 | 1.2 | 1.8 | 2.2
BANG TUONG HO VI TRI DIEM
* % %
N% DIEM |N% DIEM | CHIEU DAI| Ms | Ms/S | PHUONG VI | M(a)
DAU | CcuoIl [ mm e
\ \ (m) [ (mm) | \ o ' " | "
\ \ \ \ \
| H2 | 37.0030 | 1.8 |1/ 21100| 00 00 00.23] 3.05
| H3 |  43.2026 | 1.6 |1/ 27700] 31 04 28.47]10.41
H1 \ H4 | 22.2992 | 2.1 |1/ 10800| 89 59 59.39| 3.47
| H3 |  22.2991 | 2.1 |1/ 10800| 90 00 01.09] 3.86
H2 | H4 | 43.2027 | 1.6 |1/ 27700]148 55 31.65]10.68
\ H1 | 37.0030 | 1.8 |1/ 21100|180 00 00.23] 3.05
H3 \ H4 | 37.0028 | 1.8 |1/ 21100|179 59 59.75| 3.66
\ H1 | 43.2026 | 1.6 |1/ 27700]211 04 28.47]10.41
| H2 | 22.2991 | 2.1 |1/ 10800|270 00 01.09] 3.86
H4 \ H1 | 22.2992 | 2.1 |1/ 10800|269 59 59.39| 3.47
| H2 | 43.2027 | 1.6 |1/ 27700|328 55 31.65]10.68

| H3 | 37.0028 | 1.8 |1/ 21100[359 59 59.75| 3.66
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DANH SACH GOC THIET KE

* Kk Kk kK

| So | KI HIEU GOC | GOC THIET KE |
| TT | Trai Giua Phai | o teom
[ === |- | === |
| 1 TY8-1 H1 H2 | 90 00 00 |
| 2 H2 H1 H4 | 90 00 00 |
| 3 H4 H1 TX8-1 | 90 00 00 |
| 4 | TX8-2 H2 H3 | 90 00 00 |
| 5 H3 H2 H1 | 90 00 00 |
| 6 | H1 H2 TY13-1 | 90 00 00 |
| 7 TY13-2 H3 H4 | 90 00 00 |
| 8 | H4 H3 H2 | 90 00 00 |
| 9 | H2 H3 TX11-2 | 90 00 00 |
| 10 | TX11-1 H4 H1 | 90 00 00 |
| 11 | H1 H4 H3 | 90 00 00 |
| 12 | H3 H4 TY8-2 | 90 00 00 |
DANH SACH CANH THIET KE
T AT TR b b i

| SO | KI HIEU CANH | CANH |

| TT [mm e | THIET KE |

| | d.1l d.2 I (m) |

[ === [-mmm [==mmm |

| 1 | H1 H2 | 37.000 |

| 2 | H1 H3 | 43.201 |

| 3 H1 H4 | 22.300 |

| 4 | H2 H3 | 22.300 |

| 5 | H2 H4 | 43.201 |

| 6 | H3 H4 | 37.000 |

| 7 H1 TX8-1 | 48.000 |

| 8 | H1 TY8-1 | 60.600 |

| 9 | H2 TX8-2 | 15.600 |

| 10 | H2 TY13-1 | 60.600 |

| 11 | H3 TX11-2 | 15.600 |

| 12 | H3 TY13-2 | 37.200 |

| 13 | H4 TX11-1 | 30.000 |

| 14 | H4 TY8-2 | 37.200 |
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KET QUA UOC TINH DO CHINH XAC LUOI MAT BANG
LUOI KHONG CHE TREN TANG THI CONG-DON NGUYEN 1

* Kk Kk kK

CHI TIEU KY THUAT LUOI
1 Tong so diem 4
2_So diem goc 0
3 So diem moi I
4 So luong goc 0
5 So luong canh 6

6 _Goc phuong vi : 0
7_sai so do goc : 5.0"
8 Sai so do canh : 3+2ppm

SO LIEU KHOI TINH

| SO | TEN | TOA DO
| TT | DIEM |———————————m——— |
| | | X (m) | Y (m) |
I I I
|1 G1 | 301.0000 | 601.0000 |
|2 G2 | 301.0000 | 638.0000 |
[ 3 G3 | 323.3000 | 638.0000 |
|4 G4 | 323.3000 | 601.0000 |
UOC TINH SAI SO VI TRI DIEM
* % % %
SO |KI HIEU | TOA DO | SAI SO VI TRI (mm)
THU| DIEM |————————————— [ mmmm e |
TU | \ X (m) \ Y (m) | Mx | My | Mp
\ \ \ \ \
1 Gl | 301.0004 | 600.9966 | 1.6 | 1.7 | 2.3
2 G2 | 301.0004 | 638.0034 | 1.6 | 1.7 | 2.3
3 G3 \ 323.2996 | 637.9993 | 1.6 | 1.7 | 2.3
4 | G4 \ 323.2996 | 601.0007 | 1.6 | 1.7 | 2.3
BANG TUONG HO VI TRI DIEM
* % %
N% DIEM |N$ DIEM | CHIEU DAI| Ms | Ms/S | PHUONG VI | M(a)
DAU | cuoz o m e
\ \ (m) | (mm) | \ o ' " 1 "
\ \ | | | |
| G4 | 22.2992 | 2.9 |1/ 7600| 00 00 37.79]26.54
Gl [ G3 | 43.2025 | 2.7 |1/ 16200] 58 55 31.06/10.34
\ G2 | 37.0069 | 2.8 |1/ 13300] 89 59 60.00[13.57
\ G1 | 37.0069 | 2.8 |1/ 13300/269 59 60.00[13.57
G2 | G4 | 43.2025 | 2.7 |1/ 16200|301 04 28.93]10.34
| G3 | 22.2992 | 2.9 |1/ 7600|359 59 22.21]26.54
\ G2 | 22.2992 | 2.9 |1/ 7600]179 59 22.21]26.54
G3 | Gl | 43.2025 | 2.7 |1/ 16200|238 55 31.06]10.34
| G4 | 36.9987 | 2.8 |1/ 13300|269 59 60.00]13.57
\ G3 | 36.9987 | 2.8 |1/ 13300] 89 59 60.00[13.57
G4 | G2 |  43.2025 | 2.7 |1/ 16200]121 04 28.94]10.34

| Gl | 22.2992 | 2.9 |1/ 7600|180 00 37.79126.54
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KET QUA UOC TINH DO CHINH XAC LUOI MAT BANG
LUOI KHONG CHE TREN TANG THI CONG-DON NGUYEN 2

* Kk Kk kK

CHI TIEU KY THUAT LUOI
1 Tong so diem 4
2 _So diem goc 0
3 So diem moi I
4 So luong goc 0
5 So luong canh 6
6 _Goc phuong vi : 0
8 Sai so do canh : 3+2ppm

SO LIEU KHOI TINH

| SO | TEN | TOA DO

| TT | DIEM |-————————————mmmmm |

| | | X (m) | Y (m) |

| | |

1 H1 | 345.1000 | 659.8000 |

|2 H2 | 382.1000 | 659.8000 |

| 3 H3 | 382.1000 | 682.1000 |

|4 H4 | 345.1000 | 682.1000 |

UOC TINH SAI SO VI TRI DIEM
* kK k
| SO |KI HIEU | TOA DO | SAI SO VI TRI (mm)
| THU| DIEM |-—————————————————————————— R i |
[ TU | \ X (m) \ Y (m) [ Mx | My | Mp
\ \ \ \ \ \ \ \
|1 H1 | 345.0966 | 659.8004 | 1.7 | 1.6 | 2.3
|2 | H2 | 382.1034 | 659.8004 | 1.7 | 1.6 | 2.3
[ 3] H3 | 382.0993 | 682.0996 | 1.7 | 1.6 | 2.3
|4 H4 | 345.1007 | 682.0996 | 1.7 | 1.6 | 2.3
[ === |
BANG TUONG HO VI TRI DIEM
* % %

IN$ DIEM |N% DIEM | CHIEU DAI| Ms | Ms/S | PHUONG VI | M(a) |
| DAU | cuoI | == |
\ \ \ (m) I (mm) | | o ' " 7 "
\ \ \ \ \ \ \ \
| | H2 | 37.0069 | 2.8 |1/ 13300| 00 00 00.00113.63
\ H1 \ H3 | 43.2026 | 2.7 |1/ 16100] 31 04 28.90]10.38
\ \ H4 | 22.2992 | 3.0 |1/ 7500] 89 59 22.08]26.65 |
| === |
| | H3 | 22.2992 | 3.0 |1/ 7500] 90 00 37.92|26.65 |
\ H2 \ H4 |  43.2026 | 2.7 |1/ 16100]148 55 31.10]10.38
\ | H1 | 37.0069 | 2.8 |1/ 13300]179 59 60.00/13.63 |
| === |
| | H4 | 36.9987 | 2.8 |1/ 13300]179 59 60.00113.63
| H3 | H1 | 43.2026 | 2.7 |1/ 16100]211 04 28.90]10.38
\ \ H2 | 22.2992 | 3.0 |1/ 7500/270 00 37.92|26.65 |
| === |
\ \ H3 | 36.9987 | 2.8 |1/ 13300] 00 00 00.00/13.63
\ H4 \ H1 | 22.2992 | 3.0 |1/ 75001269 59 22.08|26.65

| H2 | 43.2026 | 2.7 |1/ 16100|328 55 31.10/10.38



