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MO PAU

1. Tinh cap thiét cia dé tai

Trong thoi gian hién nay c6 mét s6 cong trinh NSCT da duoc xay dung &
nudce ta. Do 1a nhiing cong trinh ¢6 chiéu cao (H > 100 m) hay s ting l6n hon
40 tang. Pic diém thi cong cac toa NSCT 1a: cdng trinh cé chiéu cao rat Ion
dugc xay dung trén dién tich nho cho nén toan bo hay tirng phan cia cong trinh
bi dao dong véi bién d6 twong d6i I6n va khong cé quy luat do anh hudng cua
cac yéu t6 ngoai canh gay ra trong qua trinh xay dung. Trong nhiing truong hop
nay khong thé sir dung cac phuong phéap va thiét bi tric dia truyén thong dé dam
bao d6 thang ding ciia céng trinh khi thi cong xay dung. Chinh vi vay ma can
phai nghién ciu cac giai phap k¥ thuat va thiét bi tric dia hién dai nham dam
bao thi cong xay dung cong trinh theo ding thiét ké trong diéu kién cong trinh
lubn bj dao dong do anh huéng cua cac yéu td ngoai canh gay ra.
2. Muc tiéu, déi tweng va pham vi nghién ciru

Muc tiéu ctia d& tai 1a: “Xac 1ap dugc co so khoa hoc va phuong phéap luan
xy dung giai phap k¥ thuat trac dia nham nang cao hiéu qua va do chinh xéc thi
cong NSCT ¢ Viét Nam”.

Déi tugng nghién ctru 14 cong tac tric dia trong thi cong NSCT ¢ Viét Nam.

Pham vi nghién ctru cta luan 4n bao gdm: Nghién ctru giai phap k¥ thuat dam
bao do chinh xac thi céng cac cong trinh NSCT trong qua trinh thi cong, nghién
clru nang cao hiéu qua cong tac tric dia trong thi cong cong trinh NSCT ¢ Viét
Nam, nghién ctru giai phap cong nghé va thiét bi do dac hién dai dang c6 tai Viét
Nam nhim dép tng dugc cac yéu cau k¥ thudt can thiét dé dam bao d6 chinh
x&c trong thi cdng NSCT & nudc ta.
3. Noi dung nghién ctru

- Khao sat anh hudng cia cac yéu té tic dong ctia moi trudng bén ngoai (nhiét
do, gio...), va tai trong cua cac vat liu xay dung, gay ra hién tugng dao dong
cta cong trinh NSCT trong khong gian va theo thoi gian trong qud trinh thi céng.

- Nghién ctru str dung cong nghé GNSS - RTK két hop v6i may TDDT dé
xac dinh toa do tic thdi cua cac diém truc chinh trén cac san thi cong dung dé
b6 tri khi thi cong NSCT.

- Nghién ctru cac giai phap k¥ thuat tric dia nhdm xac dinh va b tri hé truc
cong trinh trén cac san thi cong NSCT dam bao yéu cau thiét ké.
4. Phwong phap nghién ctru

Phuong phap thong ké, phuwong phap phan tich, phuong phép toan hoc,
phuong phdp so sanh, phuong phap thuc nghiém, phuong phap ung dung tin
hoc, phuong phép chuyén gia.
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5. Y nghia khoa hoc va thyec tién ciia dé tai luin an

- Két qua nghién ciru cta luan an dong gop vao su phat trién va hoan thién
cong tac tric dia trong thi cong cong trinh NSCT va nang cao trinh d6 va kha
nang cua nganh xay dung Viét Nam trong xdy dung cac cong trinh 16n va ti€u
biéu mang tam c¢& qudc té.

- Céc két qua nghién ciru ¢6 thé dugc ting dung dé tién hanh trién khai cong
tac tric dia trong thi cong xay dung NSCT & Viét Nam va umg dung trong cong
tac tur van giam sat, kiém tra nghiém thu céng trinh trong qua trinh thi cng va
trude khi dua vao sir dung cac cong trinh NCT va NSCT 6 nudc ta.

6. Cac luan diém bao vé

Lun diém 1: Do anh huong cua cac yéu t6 ngoai canh va trong tai cong
trinh, nén toan bg hay timg phan cua cong trinh nha siéu cao tang s€ bi dao dong
tuong doi 16n va khong cé quy luat chung, vi vay can nghién ctru giai phap ky
thuat phu hop dé néng cao hiéu qua va dg chinh xac cong tac trac dia trong thi
cong nha siéﬁu cao tang. )

Luén diém 2: Giai phéap ky thuat st dung cong nghé GNSS - RTK két hop
v6i mdy toan dac dién tur dé xudt trong luan an cho phép xéac dinh vj tri tuc thoi
cac diém trén san xdy dung vo6i do chinh xac dap ung tiéu chuén thi cong nha
siéu cao tang. )

Luén diém 3: Chwong trinh may tinh Super HBD V1.0 str dung cho hé thong
GNSS- RTK va mdy toan dac dién tir cho phép tu dong hoa qua trinh xur ly s6
liéu tric dia nhdm ndng cao hiéu qua phuc vu thi cong nha siéu cao tang.

7. Nhirng diém méi ciia dé tai luin an

- Pé xuét giai phap k¥ thuat sir dung cong nghé GNSS - RTK két hop vdi cac
thiét bi tric dia khac nhim dam bao b tri cong trinh dép tmg yéu cau ky thuat
trong thi cong nha siéu cao tang & Viét Nam.

- B2 nghién ctu cac giai phap nang cao do chinh xac va kha nang tng dung
cong nghé GNSS - RTK Kkét hop voi may toan dac dién tir dé xéc dinh vi tri tire
thoi ctia cac diém tryc chinh trén san thi cong nha siéu cao tang trong qua trinh
xay dung.

- Xay dung thudt toan va thanh 1ap chuong trinh may tinh chuyén dung Super
HBDV 1.0 ding cho thi cong xay dung, kiém tra nghiém thu cong trinh nha cao tang
va nha siéu cao tang. Phan mém Super HBDV 1.0 dé cho phép ghép ndi tin hiéu, tur
dong hoa qua trinh xir Iy s5 liéu trén cac san thi cong dap ing duoc cac yéu cau ky
thuat va tién do thi cong xay dung cong trinh nha siéu cao tang & nudc ta.

8. Céu triic ciia luin 4n

Céu trac luan an gdm ba phan: m¢ dau, 4 chuong ndi dung va phan két luan.
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CHUONG 1
TONG QUAN VE CONG TAC TRAC PIA TRONG THI CONG
NHA CAO TANG VA SIEU CAO TANG

1.1. Khai ni¢m va lich sir phat trién nha siéu cao ting
1.1.1. Khdi niém nha siéu cao ting
1.1.2. Lich si phdt trién nha siéu cao ting
1.1.2.1. Trén thé giéi
1.1.2.2. O Viét Nam
1.2. Cong tac tric dia trong thi cong nha cao ting va siéu cao ting
1.2.1. Dic diém céong tic tric dia khi thi cong nha cao ting
1.2.2. Quy trinh céng tic tric dia trong thi cong xdy dung nha cao ting
1.2.3. Cdac phwong phdp chuyén truc theo phwong thing dirng trong thi cong
nha cao ting
1.2.3.1. Phuong phéap day doi chinh xac
1.2.3.2. Phuong phap dung mit phing ngdm cua may kinh vi hodc may kinh vi
dién tr
1.2.3.3. Phuong phéap chuyén toa do 1én cao bang mdy toan dac dién tir
1.2.3.4. Phuong phap ding may chiéu dimg quang hoc va lade
1.2.3.5. Chuyén tryc cong trinh bang cong nghé GNSS
1.2.4. Diic diém thi cong xay deeng nha siéu cao tang ¢ Vigt Nam
1.2.4.1. Cong nghé vat liéu bé téng
1.2.4.2. Cong tac van khuon (Cp pha)
1.2.4.3. Cong tac thi cong cdt thép
1.2.5. Cdc han sai tric dia khi thi cong nha cao ting va siéu cao ting
1.3. Nghién ctru 4nh hudng cia cac yéu t6 ngoai canh dén qua trinh thi cong
xay dung nha siéu cao tang
1.3.1. Anh hwéng ciia gié dén vi tri thang dirng ciia cong trinh
1.3.1.1. Khéi niém, nguyén nhéan hinh thanh, phan loai gié
1.3.1.2. Tinh chét, dic diém cua gi6
1.3.1.3. Tac d6ng cua gi6é vao cong trinh
1.3.1.4. Tai trong gid

Tai trong gi6 do tac dong cua khi hju va thoi tiét thay doi theo thoi gian,
d6 cao va dia diem dudi dang ap luc trén cac mat hirng gié hodc hut gio6 cia
ngdbi nha.
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Hinh 1.23. Biéu do ap luc gi6 quy vé dang hinh thang tiwong dirong

1.3.2. Nghién civu anh huong ciia nhigt d dén vi tri thing diing ciia cong trinh

 bic diém lam viéc cua két 7céu nha cao tang va siéu cao tang bér)g bé tong
cot thép trong diéu kién thay doi nhiét d6 ¢ nuac ta Ié}: Cong trinh bien dang co
gidn thuong xuyén dudi téc,dcf)ng cua nhiét do thay doi. Nhiét (;ZI(} cao (néng) thi
bé tbng gian ra, nhiét do thap (Igtnh) thi co Iai,’ gap khéng khi am thi n& ra, gap
khéng khj lanh thi co lai. 9(’) th§ coi do la bié:n dang thuong ngay cua két cau
nhé cao té’ng va siéu cao tang bang bé téng cot thép theo nhiét @6 hay su thay
doi thoi tiét.
1.3.3. Anh hwéng cia tdi trong céng trinh dén vi tri thing dirng ciia cong trinh
1.3.3.1. Tai trong dung
1.3.3.2. Anh huéng d6 léch tim ciia tai trong thang ding
1.3.3.3. Céc loai tai trong khac
1.3.4. Tong hop cdc dang dao dpng ciia cong trinh
1.3.4.1. Chuyén dong toa nha
a. Chuyén dong dai han
b. Chuyén dong hang ngay
c. Chuyén dong dong

1.3.4.2. Cac dang co ban dao dong ctia nha siéu cao tang



Hinh 1.27. Dang dao dong logi 1,2 cua toa NSCT

Hinh 1.28. Dang dao dong logi 3 cua toa NSCT
Nhu vay: dudi tic dong ctia nhiéu yéu té ngoai canh nhu gi6, thay doi nhiét
d9, tai trong ban than cong trinh, co ngot tir bién cta bé tong, do lun khong déu...
NSCT bi dao dong theo hudng tic dong ciia ngoai luc. Dao dong ctia phan trén

ngdi nha c6 thé mang tinh dan hoi va tré vé vi tri cil, ciing c6 thé mang tinh dan
hdi khong hoan toan va chuyén sang vi tri méi, quy dao chuyén dong, vén tbc
dao dong cua cong trinh khong theo quy luat nhét dinh, phy thudc vao vi tri xay
dung, thoi gian thi cong va két cAu vat liéu xay dung cong trinh.
1.4. Cac cong trinh nghién ciru vé cong tic tric dia trong thi cong nha cao
tAng va siéu cao ting
1.4.1. Cdc cong trinh nghién ciru ¢ nwdc ngoai

Ngoai mot sb tai lidu 1 sach gido khoa trong d6 c6 ndi dung trinh bay vé
cong tac tric dia trong thi cong NCT va cong trinh ¢ chiéu cao 16n nhu: [49],
[51], [52]...
1.4.1.1. Nghién ctru vé van dé anh hudng cta cac yéu t6 khi twong dén d6 thing
ding ciia cong trinh trong qua trinh thi céng: [53], [60], [61], [63], [64]...
1.4.1.2. Nghién ctru v& van dé giai phap ky thuat cong tac tric dia trong thi cong
céc cong trinh nha siéu cao tang: [54]; [55], [60], [61], [63], [64]...
1.4.1.3. Nghién ctru vé tmg dung phép loc Kalman trong xir 1y s6 liéu tric dia:
[56], [57], [62]...

1.4.2. Cdc cong trinh nghién ciru ¢ trong nwoc
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Ngoai mot s6 tai lidu la sach giao khoa trong d6 c6 ndi dung trinh bay vé cong tac
tric dia trong thi cong NCT va cong trinh c6 chiéu cao 16n nhu: [5], [15]...
1.4.2.1. Nghién ctru vé van dé giai phap k¥ thuat cong tac tric dia trong thi cong
cac cong trinh nha cao tang: [2], [9], [12], [13] [11], [14], [16], [17], [30] [31]
1.4.2.2. Nghién ctru vé vin dé anh hudng cta cac yéu t6 khi trong dén do thang
dling ctia cong trinh trong qua trinh thi cong: [24], [8]...
1.4.2.3. Nghién ctru vé van dé giai phap k¥ thuat ciia cong tac tric dia trong thi
cong nha siéu cao tang: [8]...
1.4.2.4. Nghién ctru vé tng dung phép loc Kalman trong xur 1y s6 lidu tric dia:
[47], [10], [19], [33], [34]...

1.4.3. Cdc tiéu chuén Viét Nam (TCVN)

Bao gdm cac tai liéu sau: [37], [38], [39], [40], [41], [42], [43], [44]...

1.5. Panh gii chung vé tinh hinh nghién ctru va dinh huéng nghién ctru cia
luén an
1.5.1. Pdnh gid chung vé tinh hinh nghién ciru

Trén thé gioi: Cac quy trinh cong nghé & nudc ngoai di dé cap dén su dao
dong cua cong trinh c6 chiéu cao 16n, nhung khong trinh bay giai phap khic
phuc, chua néu Ién cac cach hi¢u chinh gia tri van x04n cla cong trinh do anh
huong ciia cac yéu td ngoai canh tac dong 1én cong trinh trong qua trinh thi cong.
D61 voi mot sd tai liéu cong bd gan ddy mai néu 1én duogc giai phap cong nghé
da sir dung dé hiéu chinh cac diém b tri cong trinh dang thi cong theo ding thiét
ké, nhung ndi dung ctia cong nghé va ban chit ctia thuat toan ching ta chua nim
bat duoc va khong trinh bay vé do chinh xac nén chua phu hop véi diéu kién
thuc té & Viét Nam (thiét bi trac dia hién co, diéu kién dia chat, yéu t xay dung,
trinh do thi cong, diéu kién kinh té...); khong dua ra quy ludt chuyén dong cia
toa NSCT do anh hudng cia cac yéu td ngoai canh va tai trong ban than cong
trinh dén do thang dimg cta cong trinh.

O Viét Nam: Do han ché vé nang lyc san xuat thiét bi do dac chinh xac cao,
nén chu yéu sir dung cac cong nghé hién dai nhap khéau, chua cé diéu kién ché
tao cac thiét bi do chuyén dung dung cho cong tac tric dia trong thi cong NSCT.

Tai cac cong trinh xay dung NSCT ¢ Viét Nam, cong viéc tric dia trong thi
cdng NSCT, chui yéu do cac chuyén gia va cong ty nudc ngoai thuc hién.

1.5.2. Dinh hwong nghién ciru ciia ludn dn

1. Nghién ciru giai phap tmg dung cac cong nghé do dac tién tién va hién dai dé

thay thé cac thiét bi va phuong phap do dac truyén thong véi muc dich tr dong hoa
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qué trinh do dac, ning cao do chinh xac va dam bao tién do thi cong NSCT phu hop
voi dic diém cong nghé thi cong dang duge tmg dung & Viét Nam.

2. Khéo sat va danh gia do chinh xac va kha nang ung dung cong ngh¢ GNSS
- RTK két hop véi may toan dac dién tir dé xac dinh vi tri ttrc thoi cua cac diém
can b tri trén cac san thi cong NSCT trong qué trinh xay dung.

3. Nghién ctru xay dung thuat toan va thanh 1ap chuong trinh may tinh xu ly
s6 liéu cho phép xac dinh toa d¢ tirc thoi cua cac diém truc chinh trén cac san thi
cong NSCT.

4. Nghién ctru phuong phéap bé tri chi tiét cong trinh theo ding vi tri thiét ké
nham dam bao cac yéu cau k¥ thuat thi cong NSCT ¢ Viét Nam.

CHUONG 2
NGHIEN CUU GIAI PHAP KY THUAT CONG TAC TRAC PIA
TRONG THI CONG NHA SIEU CAO TANG O VIET NAM
2.1. Nghién ciru lra chon giai phap tric dia khiic phuc anh hwéng sy dao
dong trong thi cong nha siéu cao ting
2.1.1. Pgc diém cong tic tric dia trong thi céng NSCT & Viét Nam

Tac dong cla cac
yeu t0 ngoai canh

Hinh 2.1. NSCT bi dao déng do anh hwéng ciia cac yéu té ngoai canh
2.1.2. Lwa chon gidi phdp kj thudt cong tdc tric dia trong thi cong nha siéu
cao tang ¢ Vigt Nam
2.1.2.1. Giai phap 1
2.1.2.2. Giai phap 2
2.1.2.3. Giai phap 3

Xay dung mot hé toa do thi cong cong trinh (2D) voi mot diém gbe (BS)
khong thay ddi va on dinh, dung cong nghé GNSS - RTK xéc dinh tong do dich
chuyén ctia mit san NSCT do anh huong ciia cac yéu td ngoai canh va tai trong
cong trinh gay ra so voi diém gdc BS, tir 46 chiing ta c6 thé tién hanh:
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- Xac dinh gia tri dao dong cua cong trinh.
- Chuyén tryc cong trinh 1én cao.
2.2. Nghién ctru giai phap ky thuit cong tic tric dia trong thi cong nha siéu
cao tang ¢ Viét Nam
2.2.1. Nguyén ly ciia gidi phdp ky thudt iing dung cong ngh¢ GNSS - RTK va may
TPDT dé xdc dinh vi tri cdc diém truc chinh NSCT trong qua trinh thi cong

Gia str tai thoi diém t; vi tri toa nha dwoc x4c dinh boi cac diém (A, B, C, D)
¢6 toa d6 1a (x, y)1 nhu hinh 2.3.

Tai thoi diém t, do anh hudng cua cac yéu to ngoai canh, cac diém (A, B, C,
D) di chuyén dén vi tri (A1, B1, C1, D1) ¢6 toa do tirc thoi (x,y)n.

B SZ C

BS
Hinh 2.3. Gidi phdp vmg dung cong nghé GNSS-RTK trong thi cdng NSCT
Néu st dung cong nghé GNSS - RTK v6i tram Base dat tai diém BS va céac
tram rover dit tai cac diém (A1, B1, C1, D1) s& xac dinh dugc cac gia tri toa do
tire thoi ciia cac diém nay tai thoi diém ta tte 12 cc gid tri (x,¥)n,

x

Hinh 2.4. Nguyén Iy b6 tri truc cong trinh NSCT bang cong nghé
GNSS-RTK va may TBDT
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Nguyén ly co ban cua giai phap ky thuat nay dugc trinh bay nhu hinh 2.4

- Pau tién can xdy dung mot hé toa do thi cong cong trinh XOY & dang hé
toa do 2D. H¢ toa d9 nay phai trung voi hé toa do da dung dé thiét ké cong trinh.

- Piém BS 1a diém nim & gan cong trinh c6 toa do nam trong hé XOY va ¢
dinh trong sudt qua trinh thi cong cong trinh. Tai diém BS dit tram base khi st
dung cong nghé GNSS - RTK.
2.2.1.1. Tai mit san tang 1 (b& mit mong cua cong trinh)

- Gia sir cac tai thoi diém t; vi tri toa nha ting 1 dugc xac dinh boi cac diém
(A, B, C, D) c6 toa d6 1a (x,y)1 nhu hinh 2.4

- Cac diém (I, II, 11, TV) 1a cac diém giao nhau cia cac truc chinh hodc truc
co ban trén cong trinh c6 toa d6 1a (x,y)1T

A D
Hinh 2.5. So d6 bé tri cac tram rover trén san copha truot

- Tai vi tri cac diém A, B, C, D bd tri cac tram do rover dugc gén ¢b dinh véi san
copha trugt clia timg san hodc cua hé thdng cac cau thang may ciia cong trinh.

- Vi tri dat cac tram rover tao thanh mot tir giac trac dia nhu hinh 2.5. Khoang
cach gitra cac vi tri dat cac tram rover dugc do véi do chinh xac cao ngay tir méat
bang mong cong trinh. Gia tri cac khoang cach nay dung dé danh gia chit lugng
thu tin hiéu GNSS - RTK trén cac san thi cdng sau nay.

- Toa d6 cua cac diém A, B, C, D dugc xac dinh chinh xéc bf’mg cong nghé
GNSS tinh trong hé¢ VN - 2000 va céc tri do mat dét trong hé XOY. Céc gia tri
toa do nay dugc st dung lam co sd dé xac dinh:

+ Tong do chuyén dich do anh hudng cia cac yéu t6 ngoai canh dén san thi
cong tha n & thoi diém t, so v6i diém BS trong hé toa d6 XOY

+ Xéc dinh d6 vin xoédn ctia cong trinh trén san thi cong thi n tai thoi diém tn.
2.2.1.2. Tai tang thi cong thir n

- Tai thoi diém t, trén tang thir “n” do anh hudng cua cac yéu td ngoai canh
va tai trong ban than cong trinh cac diém (A, B, C, D) di chuyén dén vi tri (A,
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B1, C1, D1) 6 toa do tirc thoi (x,y)2, cac diém (I, I, 111, IV) di chuyén dén vi tri
(11, Ny, Hlg, 1V1) 6 toa @6 1a (X,y)zr nhu hinh 2.4,

- Trén san n bang cong nghé GNSS - RTK s& xéac dinh duoc toa do tirc thoi
ctia cac diém do RTK (An, B, Cn, Dn) trong hé XOY tai thoi diém tn 12 (X, Y)n.
Tir d6 c6 thé xac dinh dugc tong do chuyén dich cua cac diém (An, Bn, Cn, Dn)
& san tha n so voi cac diém (A,B,C,D)¢ t?\ng 1. B6 cling chinh 1a sy dich
chuyén cua cac diém (In, ln, 1y, 1V0) & thoi diém t, so voi toa d6 ban dau cua
cac diém nay & thoi diém t;

- Néu trén san thi cong cua ting thir n dit mot may TDDT & mot vi tri bat ky
(diém M) va str dung phuong phap giao hoi nghich goc - canh dén cac diém (An,
Bn, Cn, Dn), do cac goc y; va cac canh Sj (Hinh 2.4) s€ xac dinh dugc toa d cta
ctia diém M tai thoi diém tzn (trong hé XOY) tir d6 c6 thé xac dinh dugc cac yéu
t6 b tri diém Iy, 1o, 1y VA IV, vé vi tri theo chi dinh cua thiét ké bang phuong
phap toa do cuc tir diém M qua goc bd tri B va canh cyc S (Hinh 2.4)
2.2.1.3. Chirc ning cua hé thdng GNSS - RTK va may TDDT trong giai phap ky
thuat dé nghi

- X4c dinh téng do chuyén dich, dao dong do anh hudng cua cac yéu t6 ngoai
canh cua san thi cong tht n so véi ting 1 va ting thir (n - 1).

- Xéc dinh quy dao dich chuyén va dao dong ctia cc san thi cong theo thoi
gian thuc. Cac két qua do GNSS - RTK lién tuc tao thanh mét co sé dir lidu dugc
sir dé xac dinh chuyén vi trung binh ctia duong hoi quy va thé hién tong chuyén
vi trung binh cua céng trinh.

- Két qua do GNSS - RTK lién tuc duge sir dung két hop véi cac phép do
lién tuc, thoi gian thuc vé d6 nghiéng cua cong trinh doc theo chiéu thing dimg
dung dé xac dinh céc sb hiéu chinh dudi dang cac thanh phan X va Y dé diéu
chinh chinh xé4c tda nha theo phuong thang dtng [54].

2.2.2. Y8u cdau dé chinh xéc cia cdng tac tréc dia khi thi cong NSCT

Ky hiéu f & han sai cho phép. Theo [67] han sai cho phép trong viéc b tri
duong truc dang cho cong trinh ¢6 d6 cao H> 150 m 1a f <+ 30 mm.

Néu quan niém han sai cho phép nay 1 sai s6 gi¢i han thi sai s6 trung phuong
m dugc xac dinh theo cong thirc [4]:

m=_
t (2.5)

Gia tri m bao gom anh hudng cla cac nguodn sai so sau:
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2 2 2
m _mtd+mtc

(2.6)
Trong d6: My 14 sai s6 do cong tac tric dia giy ra
M 14 sai s6 thi cong xay lap
Néu coi hai ngudn sai sb nay 1a doc 1ap va c6 anh hudng nhu nhau thi:
Mo — m
™ T L
V2 =+ 10,6mm (2.7)

Mt khéc, sai s ciia cong tac tric dia bao gom sai s ludi khéng ché (mic),
sai s6 do GNSS - RTK (mnx) va sai sé xac dinh toa d6 tram may M (mrw), sai
$6 b tri (mpy) tirc 1a:

2 _m2 2 2 2
mtd - mkc + mrtk + mTM + mbt (2.8)

Str dung nguyén tic dong anh huong va anh huong khong dang ké va sau

mot s6 bién d6i ta co:
m. = mk
© V13K (2.11)

Véi k=2 vamg =+ 10,6 mm thay vao (2.11) ta tinh dugc mg=+ 5,9 mm.
Twr d6 theo (2.10) tinh dugc mye = £ 2,9 mm

Nhu vay sai s6 trung phuong vi tri diém cua luéi khdng ché (diém dat tram
base) khong dugce vuot qua dai lugng £2,9mm.

mmw 1a sai sb xac dinh toa do tram may M, nguén sai sb nay bao gém sai
) giao hi géc - canh (mgn) dé xac dinh toa d0 cua diém dat tram may M va sai
s6 do dao dong cuia san thi cong (maa) gay ra.
m'er = méd + m;h (212)
Sir dung nguyén tic anh huéng khong dang ké va bién ddi ta co
M, K

m,, = ——M_
N e (2.14)

Thay gia tri mtm = * 5,9mm vao cong thue (2.13) va (2.14) ta co mgh = + 5,3
mm ; mgq = + 2,6 mm

Céc dai luong chuyén dich (di) do dao dong ctia cong trinh gy ra, can xac
dinh bang cong nghé GNSS-RTK vai do chinh Xac mga < + 2,6mm.

Céac diém truc cOng trinh trén cac san thi cong dugc bd tri v&i d6 chinh xac:
M = %+ 10,6mm

Day 1a két qua tinh twong tmg véi gia tri f=30 mm va H> 150 m.
2.2.3. Danh gia khd nang vrng dung cva gidi phdp ky thudt sir dung cong nghé
GNSS - RTK két hop mdy TPPT trong thi céng NSCT
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- Khéng phai dé 15 thong san giita cac ting nhu khi sir dung may chiéu dung
dé chuyén cac truc chinh theo phuong thing dimg.

- D6 chinh x4c do GNSS - RTK hau nhu khong phu thude vao chiéu cao cong
trinh, vi vay co thé chuyén toa do tr do chuyén cac truc tir mat bé‘lng moéng 1én
tang thir n & d6 cao bét ky. Diéu nay tranh dugc sy tich luy sai s6 thudng gip
phai khi sir dung phuong phép chiéu phan doan truyén thong.

2.3. Nghién ctru giai phap ning cao dd chinh xac khi sir dung két hop cong nghé
GNSS-RTK va may TPPT trong thi cong nha siéu cao ting & Viét Nam

2.3.1. Nghién cwu gidi phap ndng cao do chinh xdc dinh vi bc%ng cong nghé
GNSS - RTK trong thi cong NSCT ¢ Viét Nam

2.3.1.1. Khai quat vé cong nghé GNSS - RTK

2.3.1.2. Nghién ciru giai phap nang cao do chinh xac két qua do GNSS - RTK
trong thi cong NSCT ¢ Viét Nam

Céc giai phap nang cao do chinh xac GNNS-RTK ddi v6i cc rover bao gom:

- Tang thoi gian thu tin higu:

- Pam bao tinh 6n dinh cta cac dng ten may thu rover

Nhu vay, khi sb trj do tang 1én n lan thi sai sb xé4c dinh tri trung binh cong sé
giam ‘/ﬁ lan.

Nhu vay, ta c6 thé két luan réng dé tang do chinh xac do GNSS - RTK thi
can tang thoi gian thu tin hiéu tai cac tram rover véi thoi gian thu tin hi€u tu
khoang 60s tai mdi vi tri do GNSS - RTK.
2.3.1.3. Khao sat do chinh xac phat hién chuyén dich do dao dong ctia NSCT
bang coéng nghé GNSS - RTK
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BS
Hinh 2.8. So dé ludi thue nghiém phat hién chuyén dich dao déong cia NSCT

Do chinh xac do phat hién chuyén dich di cia NSCT bang cong nghé GNSS
-RTK dat d6 chinh xac tir mgi = £ (1.7 + 2.1)mm

So sanh voi cac chi tiéu k¥ thuat do dao dong ciia NSCT da néu 6 muc 2.2.2,
ta thiy cong nghé GNSS-RTK dap tng dugc cac yéu cau ky thuat can thiét khi
xéc dich chuyén dich do dao dong ciia toa NSCT giita hai thoi diém t; va t trong
qua trinh thi céng xay dung cbng trinh.
2.3.2. Ung dung phép loc Kalman dé xi 1y sé ligu thu GNSS - RTK
2.3.2.1. Nguyén ly va cong thurc co ban cta loc Kalman

Mo hinh trang thai: ~“k = NkaXia + By + Wy 2.19)

M6 hinh trj do: bk = PXet Vi (2.20)
Loc Kalman 1a mét phép udc luong 1ap, chu trinh tinh toan c6 thé chia
thanh hai budc chinh:
Budc 1: Dy doan hay cdp nhét trang thai:
Xy = Fk—l,kxk—l + B, U,

(2.21)
Pe = Fk—l,kPk—leT—l,k +Qy (2.22)
Budc 2: Cap nhat tri do:
-1
- T - T

R, =R —K,D,R" (2.25)
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2.3.2.2. Ung dung loc Kalman trong xt 1y s6 liéu do GNSS - RTK
2.3.3. Khdo sdt anh hwéng dp nghiéng ciia san thi cong nha siéu cao ting

G
B P P o
,/'l ' P 5 /, //’ .
AT ‘\
7 [ y ) \
p \ R
/'/A ] O _D, \
A ln — L :
{ \\ \
\\ // l “ 'l
i i | ‘ |
| . ‘ \ |
| s | \ |
\ ; ! |
\ 4
| A \
| A |
; i 'L\
i .
| |
|
!\ i
|
[
|
[

Hinh 2.9. Géc nghiéng y ciia san thi cong tai thoi diém t;

Nhu vay: khi b tri chi tiét trén cac san thi cong tai cac cong trinh NSCT, néu
goc nghiéng y cua san thi cong khong vuot qua 14' thi khong can phai tinh s6
hiéu chinh nay vao chiéu dai canh khi bé tri cong trinh.

2.3.4. Tinh chuyén toa dp do GNSS - RTK vé hé tea dé thi cong cong trinh

Khi sir dung cong nghé GNSS - RTK két hop véi may TDDT dé bb tri trén
céc san thi cong NSCT can phai tién hanh tinh chuyén két qua do GNSS - RTK
tai cac thoi diém b tri vé hé toa do thiét ké va thi cong cua cong trinh. Giai phap
nay sé dam bao su déng nhét vé hé toa do thiét ké va thi cong cong trinh, lam
giam sy bién dang vé chiéu dai canh do béng cong nghé GNSS trong hé toa do

thi cong cong trinh, diéu nay gitip nang cao do chinh xac ciia cac diém do GNSS
- RTK ding lam co s dé bé tri chi tiét trén cac san thi cong NSCT.
2.3.5. Kiém tra danh gid tinh én dinh ciia diém dat tram base

Giai phap ky thuat sit dung cong nghé GNSS-RTK trong bé tri thi cong
NSCT dua trén nguyén ly: str dung mot hé toa do thi cong trén mat dét voi mot
diém c6 dinh ndm ngoai khu vuc xay dung c6 toa d6 khong thay dbi trong sudt
qua trinh thi cong (duoc st dung lam diém dat tram base). Toa d6 cta cac tram
rover dugc b tri trén cong trinh déu xac dinh theo gia s6 toa do so voi diém
tram base. Vi vy diém duoc chon 1a diém tram base can phai 6n dinh va can

thudng xuyén do dac kiém tra, xir 1y s6 liéu dé danh gi4 tinh 6n dinh cua diém
¢d dinh nay.
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2.4. Nghién ciru xay dung quy trinh sitr dung ciia cong nghé GNSS - RTK
két hop véi may TPDT trong thi cong nha siéu cao ting & Viét Nam
2.4.1. Thanh lgp lwé6i khong ché bén ngodi cong trinh
2.4.2. Cong tic tric dia trong thi cong phin méng cong trinh
2.4.3. Sir dung cong nghg GNSS-RTK do kiém tra hé thong truc cong trinh da
dwoc bé tri trén mgt méng cong trinh
2.4.4. Chuyén cdc diém khong ché (truc cong trinh) lén cao

Trinh tu chuyén truc cong trinh bing cong nghé GNSS - RTK két hop may
toan dac dién tir trong thi cong nha siéu cao tang & Viét Nam nhu sau:

) NC2
\% .
RIKY_IRIKRN)
dl \ "
AN /
) 4(n|\ & )
i
'|
| {
NC3
NCS
(£5)
o4 K2
RTK4 RTK3
NC4

Hinh 2.11. So' do bo tri cdc rover va tram base chuyén truc lén cao
trong thi cong nha siéu cao tang
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Mc:2 MC-3

RTK2 =B, RTK3=Cqp

(n)

Ny MC-4

RTK =4 = g
N D(ll)_ 4

MC-1

( )
MC-5

=
Hinh 2.12. So' d6 quy trinh chuyén truc 1én cao trong thi céng NSCT

2.4.5. Bo tri chi tiét trén cdc mat bang xdy dung

2.4.6. Do vé hoan cong

2.4.7. Cong tac tric dia trong giai doan hoan thién cong trinh

2.4.8. Quan triic chuyén dich bién dang cong trinh

2.5. Nghién ctru mé rong kha nang rng dung cia cong nghé GNSS-RTK két

hop voi may TPDT trong mét 50 dang cong tac tric dia cong trinh

2.5.1. Nghién citu @ng dung cia cong nghé GNSS - RTK két hep véi may

TPDT trong thi cong nha cao tang

2.5.2. Ung dung ciia cong nghg GNSS-RTK két hop véi mdy TPPT trong cong

tdc tw vdn giam sat, kiém tra nghiém thu nha cao tang

2.6. Nhan xét

Tir cac két qua nghién ctru gitra 1y thuyét va do dac tinh toan thuc nghiém &
chuong 2, chung t6i rat ra mot s6 nhan xét sau day:

- Giai phép sir dung cong nghé GNSS - RTK két hop v6i may TPDT cho
phép xac dinh duoc toan bo cac diém bb tri ¢ thoi diém “t” bit ky v6i do chinh
xac dam bao dugc cac yéu ciu can thiét trong thi cong NCT va NSCT.

- Giai phap nay khic phuc duoc nhuge diém ciia cac giai phap truyén thong
nhur trong thi cong NCT thi khong can dé cac 1 thong san; trong thi cong NSCT
hoan toan c6 thé b tri cong trinh trong diéu kién bi dao dong do anh huéng cua
cac yéu t6 ngoai canh gay ra va khong phu thudc vao chiéu cao cong trinh.

- Pé ing dung giai phap k¥ thut nay hiéu qua thi can luu y d&én van dé: xu Iy
s6 liéu do GNSS-RTK, tinh chuyén toa d cac diém do GNSS - RTK vé hé toa
d6 thi cong cong trinh va tinh 6n dinh cua diém dat tram base trong cong nghé
GNSS - RTK.
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CHUONG 3
NGHIEN CUU XAY DUNG THUAT TOAN VA CHUONG TRINH
MAY TiNH PHUC VU CONG TAC TRAC PIA TRONG THI CONG
NHA SIEU CAO TANG O VIET NAM
3.1. Sur can thiét phai xay dung chwong trinh may tinh chuyén dung
3.2. Xay dung so' @ khoi va thuit toan
3.2.1. Xdy dung so do khoi

17 Nhap dir lidu ﬁ

Cai dat
cac tham sé

v

Hé toa do
dia dién chan trod

S lidu ludi khéngehé

thi cong

Tinh cic tham so

Hé toa dd

thi céng

tinh chuyén

Helmert
A
h| 4

[ |

Tin hiéu Tin hiéu Tin hiéu

may thu may thu may thu

GNSS - RTK GNSS - RTK GNSS - RTK

(A) (B) <)

XC,YC,HC
|

XAYAHA

XB.YB.HB
Tinh chuyén toa 86 diém GNSS - RTK
vé hé toa dé thi cong

\

Tinh toa diém Nhap s6 liéu
tram may TBPT - M giao hai (géc - canh)

Khéng dat

. A Aaa Nhiép sb lidu
’ Tinh cac yéu té bo tri |<—)——| thidt ké |<i

Kiém tra

Pat yvéu cau

Hinh 3.1. So do khoi chirong trinh mdy tinh phuc vu cong tac trdc dia thi cong
nha siéu cao tang
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3.2.2. Xay dung thudt todn
3.2.2.1. Thuét toan loc Kalman

Khai tinh
X P .Q.R
Tinh Kalman Gain
I Ky, = Py DL (D P DE + R,) ™t
D doan phwong sai Cép nhit trang thai B
P, = F P FT+Qy Ty = T + Ky (L — Dy )
D doan trang thai Cip nhit Phuong sai
Lin1 = Frfy P = (I — LypDy) P

Tiép tuc

Hinh 3.2. So do khoi cdc bude tinh todn trong phép loc Kalman
3.2.2.2. Thuat toan tinh chuyén toa do cac diém do GNSS - RTK vé hé toa do
thi céng cong trinh
3.2.2.3. Thuét toan tinh cac yéu té bb tri
3.3. X4y dung cac Modul ciia chwong trinh
3.3.1. Gidi thiéu vé Super HBDV 1.0
3.3.1.1. Giao dién chinh

R

e

@H:.

o RO N I YTy

Hinh 3.5. Giao dién chinh
3.3.1.2. Thiét dat cac tham sd trong muc Tool/Setting
3.3.1.3. Thao tac ddi v6i modul cai dit cac diém GNSS - RTK
3.3.1.4. Thao tac d6i voi modul nhap diém tram may TDDT
3.3.1.5. Thao tac d6i vi modul nhap cac canh do
3.3.1.6. Thao tac dbi voi modul nhép cac goc do
3.3.1.7. Thao tac d6i voi modul nhap cac diém b tri
3.3.1.8. Phan mém chay va nhan dir liéu GNSS - RTK
3.3.1.9. Két qua tinh toan va bé tri diém
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3.3.2. Nhdn xét
Phan mém dugc thanh 1ap chay trén nén Windows, c6 giao dién don gian
thuan tién cho ngudi st dung véi kha nang tinh toan nhanh, tic thoi.
CHUONG 4
MOT SO KET QUA PO PAC VA TiNH TOAN THU'C NGHIEM

4.1. Thuc nghiém khio sat dd chinh x4c dinh vi diém bing cong nghé GNSS
- RTK véi khoang thoi gian thu tin hi€u ting 1én 1 phuat va 5 phut (Thuc
nghiém 1)
4.1.1. Muc dich thuc nghiém
4.1.2. Nji dung thuc nghiém
4.1.3. Két qud thuc nghigm

Danh gia d6 chinh x4c dinh vi bang cong nghé GNSS - RTK theo cong thirc
(4.7) ta c6 d6 chinh xac dinh vi bﬁng cong nghé GNSS - RTK dat d6 chinh xac
ms =+ 0.41 mm

Tur két qua do dac va tinh toan thuyc nghiém cho théy: d0 chinh xac dinh vi
bang cong nghé GNSS - RTK s0 véi yéu cau d trinh bay ¢ muc 2.2.2, dap ung
dugc cac yéu cau ky thuat can thiét dé ra.
4.2. Khio sat do chinh xac phat hién chuyén dich do dao dong ciia NSCT
bang cong nghé GNSS - RTK (Thuc nghié¢m 2)
4.2.1. Muc dich thwc nghiém
4.2.2. Ngi dung thuc nghiém
4.2.3. Két qud thuc nghi¢m

Véin 12 s6 1an do GNSS - RTK. Str dung cong thire (4.8) va s6 lidu tinh toan
trong bang 4.2 dé tinh ta c6: Mg = £2.0 mm; Mgz =% 1.7 mm; Mgz = = 2.1 mm

So sanh véi cac chi tiéu ky thuat do dao dong cia NSCT néu ¢ muc 2.2.2 ta
thdy cong nghé GNSS - RTK dap g dugc cac yéu cau ki thuat can thiét khi
xac dich chuyén dich do dao dong ciia toa NSCT gira hai thoi diém t; va ta trong
qua trinh thi cong xay dung cong trinh.
4.3. Thye nghiém danh gia d9 tin ciy va dd chinh x4c clia hé thong GNSS -
RTK két hop may TPPT xir Iy bing phin mém Super HBDV 1.0 trén md
hinh (Thwe nghiém 3)
4.3.1. Muc dich thuc nghiém
4.3.2. Nji dung va két qud thwe nghiém
4.3.2.1. Thiét bi st dung
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Hinh 4.9. May GNSS-RTK - Gdn girong 360° va hé thu phat séng 3G
4.3.2.2. Noi dung tién hanh thuc nghiém
a. Xdc dinh cac tham sé tinh chuyén tog dé
b. T chire do dac

« Phuong dan 1:
RTK1=D

BS
Hinh 4.9. So @6 lw6i thwe nghiém - phirong dén 1
%  Phuong dn 2:

7

Dr ———————————————————— nC
! T |
MO TN 1
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Hinh 4.10. So' do hedi thiee nghiém - phiong dn 2
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* Panh gia do chinh x4c b tri diém theo cac yéu t6 thiét ké: my=2.72mm
* Danh gia d6 chinh xéc cac diém bd tri theo toa do diém b tri: my = 2.24mm
% Phuong &n 3:

Hinh 4.12. So d6 lwéi thuc nghiém - phirong dn 3

* Panh gia d6 chinh xac twong hd cac diém b tri theo sai s6 do khoang cach

Sai s6 trung phuong xéac dinh chiéu dai canh hay sai sé trung phwong tuong
hd gitta hai diém b tri: ms= 2,19mm
4.3.3. Nhdn xét

Tur két qua do dac thuc nghiém trén mé hinh cho thiy:

- Tinh hiéu qua cua giai phap cong nghé¢ GNSS - RTK: véi 1 diém tram base
dat tai diém géc cua hé toa do thi cong va cac tram rover dat ¢ vi tri bat ky déu
c6 thé x4c dinh dugc toa do cac diém can bd tri voi do chinh xac nim trong gidi
han cho phép va dé chinh xac nay dam bao cong tac b tri thi cong NSCT.

- Do chinh xac dat dugc cia giai phap dé ra dap ung duoc cac yéu cau cong
tac trac dia trong thi cong NSCT va cho phép xéc dinh cac diém ludi khéng ché
chuyén dung hay céc diém bt ky can bd tri trén cong trinh theo thoi gian thyc.

- b2 ching minh dugc d6 tin cdy dat dugc cua chuong trinh may tinh da
thanh 1ap va sy hop 1y ctia cac thuét toan da xay dung trong chuong trinh.

4.4, Thuc nghiém @ng dung cong ngh¢ GNSS - RTK két hgp may TPPT va
phan mém Super HBDV 1.0 tai thap V3 du an xay dung chung cw 50 tang
Terra - An Hung (Ha Pong - TP Ha N§i) (Thuc nghiém 4)

4.4.1. Gioi thiéu du an

4.4.2. Muc dich thwc nghiém

4.4.3. So db hé théng Iwéi khong ché phuc vu thi cong xay deeng dur &n
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TA3»
M1-3
M1-2 YKO1
VK03,
M1-4
TAZ. TA1
VK02

Hinh 4.14. So' d6 lwdi khong ché mat bang tai duw &n Terra - An Hung
4.4.4. Noi dung thwc nghiém

Sai 56 bd tri diém tinh theo cac yéu té bé tri: mp = 3.5mm
4.4.5. Nhan xét

Tir két qua do dac thuc nghiém trén toa thap V3 - du an Terra - An Hung cho
thiy:

- Sir dung cong nghé GNSS - RTK két hop v6i phan mém Super HBDV1.0
cho phép bb tri cac diém truc chinh trén cac san thi céng v6i do chinh xac dam
bao duoc cac yéu cau ki thuat can thiét trong thi cong xay dung NCT va NSCT
¢ nudc ta.

- Khi sir dung cong nghé nay dé bo tri thi cong trén cong trinh NCT va NSCT
da khic phuc dugc mot sb ton tai ciia phuong phéap chiéu diém truyén thong
(khong can phai dé cac 156 chiéu thong san, tranh sy tich lily sai s6, giam anh
huong cta yéu td chiét quang dén két qua do...)

- Giai phap cong nghé nay thuan loi cho cong tac bb tri thi cong trong diéu
kién cong trinh bi dao dong do anh hudng ciia cac yéu t6 ngoai canh gay ra.
4.5. Thyc nghi¢m ng dung phan mém SUPER.HBD V1.0 tai du 4n Golden
Park Tower
4.5.1. Gioi thiéu dw an
4.5.2. Muc dich thwc nghiém
4.5.3. Ni dung va két qua thwe nghigm
4.5.3.1. Hé théng mbc khong ché co so
4.5.3.2. So d6 b tri ludi thue nghiém Golden Part Tower
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Hinh 4.19. So' do ludi thue nghiém Golden Part Tower - SuperHBD.V1
4.5.4. Két qud thuc nghigm

Sai 56 bd tri diém tinh theo cac yéu t6 bd tri: mp = 3,02 (mm)
4.5.5. Nhan xét

Tir két qua do dac thuc nghiém trén toa nha Golden Park Tower cho thay:

St dung cong nghé GNSS - RTK két hop v6i phin mém Super HBDV 1.0
cho phép xéc dinh vi tri cac diém can bd tri chi tiét trén cac san thi cong voi do
chinh x4c dam bao dugc cic yéu cau k¥ thuat can thiét trong thi cong xay dung
NCT va NSCT ¢ nudc ta.

KET LUAN VA KIEN NGHI
1. KET LUAN

Tir nhitng két qua nghién ctru vé Iy thuyét va do dac tinh toan thuc nghiém
c6 thé rat ra két luan sau:

1.1. Nha siéu cao tang 13 cong trinh xdy dung c6 chiéu cao 16n, duoc xay
dung trén dién tich hep nén trong qua trinh thi cong, mot phan hay toan b cong
trinh ludn bi dao dong do anh hudng cia cac yéu t6 ngoai canh véi bién do tuong
d6i 16m va khong c6 quy luat chung. Vi vay can ap dung céac giai phap ky thuat
phtt hgp nhim nang cao hiéu qua va do chinh xac cong tac tric dia trong thi cong
nha siéu cao tang.

1.2. Giai phap k¥ thuat sir dung cong nghé GNSS - RTK két hop may toan
dac dién tir d dwoc nghién ctru vé 1y thuyét voi két qua do dac thir nghiém cho
phép b tri tat ca cac diém trén cong trinh theo thoi gian thye. Diéu nay cho phép
tién hanh cong tac bd tri chi tiét cong trinh trén cac san thi cong trong didu kién
cong trinh luon bi dao dong do anh huong ciia cac yéu té ngoai canh. Day ciing
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chinh 14 tinh hiéu qua cua giai phap k¥ thuat dé xuit trong thi cong nha siéu cao
tang & Viét Nam.

1.3. Khi sir dung cong nghé¢ GNSS - RTK két hop v6i may toan dac dién tir
thi cong nha siéu cao tang can ap dung mot s6 giai phap dé xuat trong luan an
nham nang cao do chinh xéac cong tac tric dia. Két qua nghién ctru Iy thuyét va
do dac thuc nghiém cho thay tinh hiéu qua cta cac giai phap cong nghé néu trén.

1.4. Chuong trinh may tinh chuyén dung Super HBDV 1.0 dung cho thi cong
nha cao ting va nha siéu cao tang di giai quyét dugc van dé ghép ndi tin hiéu,
tur dong hod qua trinh xtr 1y s6 lidu tric dia trén cac san thi cong. Cac két qua do
dac thir nghiém cho thiy phin mém Super HBDV 1.0 ¢6 toc do xir 1y s6 lidu
nhanh véi d9 tin cdy cao, dap ung dugc cac yéu cau ky thuat va tién do thi cong
NSCT 6 nudc ta.

1.5. Cac két qua nghién ctru trong luén an c6 thé dugc ing dung dé tién hanh
cong tac tric dia phuc vu thi cong, tu van giam sat, kiém tra nghiém thu chét
lwong cong trinh NCT va NSCT, ciing nhu cic cong trinh hién dai khac. Két qua
nghién ctru ndy gép phan nang cao trinh do chuyén mén va kha niang tmg dung
thuc té cia chuyén nganh tric dia ing dung nudc ta trong xdy dung cc cong
trinh 16n tiéu biéu mang tim c& quc té.

2. KIEN NGHI

2.1. Can tiép tuc nghién ciru va hoan thién quy trinh do dac, tinh toan va xur
ly s6 liéu cho cac giai phap ng dung cong nghé hién dai nhim nang cao hiéu
qué cta cong tac tric dia trong thi cong xdy dung NSCT & Viét Nam.

2.2. Trong hé thdng Tiéu chuan Viét Nam (TCVN) hién nay, tiéu chuan vé
cong tac tric dia trong thi cong xay dung NSCT chua duoc cap nhat kip thoi va
bd sung cac cong nghé mai, didu nay anh hudng dén tién do va chit luong xay
dung NSCT & nudc ta khi thi cong bang cong nghé hién dai. Vi vay chung toi
kién nghi cac co quan c6 tham quyén sém ban hanh TCVN va cic vin ban phép
quy phu hop véi thuc té thi cong xay dung NSCT & nudc ta hién nay.
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