QUY TRINH KY THUAT
PHAN A: QUY TRINH XAC PINH PO LUN

I. CAC CAN CU
- Luat xay dung s6 50/2014/QH13 ngay 18/6/2014 cua Qubc hoi nuéc Cong hod Xa hoi
Chu nghia Viét Nam.
- Nghi dinh s6 46/2015/ND-CP ngay 12/05/2015 cua Chinh phu Viét Nam vé quan ly
chat lugng va bao tri cong trinh xay dung.
- Nghi dinh 59/2015/ND-CP ngay 18/06/2015 vé quan ly dy an dau tu xay dung cdng trinh;
I1. CAC QUY PHAM, TIEU CHUAN AP DUNG
- TCVN 9360:2012 “Yéu cau k¥ thuat cho vi¢c xac dinh do lan cong trinh dan dung va
cong nghiép bang phuong phap do cao hinh hoc”.
- TCVN 9400:2012 “Nha va cong trinh dang thap — Xéac dinh do nghiéng bang phuong
phap trac dia”.
- TCVN 9399:2012 “Nha va cong trinh Xay dung — Xac dinh dich chuyén ngang bang
phuong phap trac dia”.
- TCVN 9381 : 2012 “Chi dén d4nh gia mirc 46 nguy hiém ciia nha”
- Chi thi 07/2007/CT-BXD vé tang cudng cong tac quan 1y xay dung d6i véi cac cong
trinh xay dung nha cao tang.
- Théng Tu 39 /2009/TT-BXD hudng din vé quan 1y chat luong xay dung nha o riéng 1é
- Tiéu chuan thanh 1ap lu6i qudc gia Hang I, 11, 11 va IV.
- Ghi chu thiét ké vé cong tac quan tric.
IV. MUC PICH QUAN TRAC:

- Xéc dinh céc gia tri Ian (d6 10n, toc do 1Gn theo thoi gian, theo chit tai, do 1an léch va
su xé dich) do chuyén dich tuyét ddi va tuong ddi ciia cong trinh so véi cac gia tri tinh toan
theo thiét ké.

- Panh gia kha nang 1am viéc, d6 6n dinh cia nén moéng cong trinh trong qué trinh xay
dung va str dung khi cong trinh hoan thanh.

- Két qua quan tric lun duoc dung dé kiém dinh, kiém tra chat luong cdng trinh.

- Tim ra nhitng nguyén nhan gay Itn, chuyén dich va mic d6 nguy hiém trong qua trinh
lam viéc binh thudng, trén co s¢ d6 dua ra cac giai phap phu hgp nham phong ngira cac sy ¢6
ch thé say ra.

- Cung cap céc tai liéu, hd so phuc vu nghiém thu va hoan cong cong trinh.

V. QUY TRINH XAC PINH PO LUN:
1. YEU CAU KY THUAT:
Can cit TCVN 9360:2012, D.2 Cap II



Do d6 lun cta cac nha va cong trinh duoc xay dung trén nén dit c6 tinh bién dang cao,
cac cong trinh duogc do do lin dé xac dinh nguyén nhan hu héng, cong tac quan tric lun co
d6 chinh xac yéu cau cap hang ludi do lun 14 cép II.

2. CHU KY PO:

Can cur vao muc do tang tai, kha nang Iun va cua cong trinh trong tirng giai doan khac
nhau, chiing t6i kién nghij cong tic quan tric lan nén tién hanh theo 3 giai doan nhu sau:

2.1. Giai doan thi céng phan khung bé téng cot thép: 8 chu ky

- Chuky 1 : Hoan thanh BTCT san tang 1
- Chuky 2 : Hoan thanh BTCT san tang 4
- Chuky 3 : Hoan thanh BTCT san ting 7
- Chu ky 4: Hoan thanh BTCT san tang 10
- Chuky 5: Hoan thanh BTCT san tang 13
- Chu ky 6: Hoan thanh BTCT san tang 16
- Chu ky 7: Hoan thanh BTCT san tang 18
- Chu ki 8: Hoan thanh BTCT san tang mai
2.2. Giai doan thi céng phdn hoan thién: 4 chu ky. (I niam)
- Chuky 9: 03 thang tiép theo.
- Chu ky 10: 03 thang tiép theo.
- Chuky 11: 03 thang tiép theo.
- Chu ky 12: 03 thang tiép theo.
2.3. Giai doan ban giao va dwa vao sw dung: 2 chu ky
- Chu ky 13: 06 thang tiép theo.
- Chu ky 14: 06 thang tiép theo.

Tong cong: s6 chu ky quan trac 1a 14 chu ky.

Xét két qua quan tric lin trong giai doan 3 — hoan thanh phan bé tong cdt thép va giai
doan st dung, néu do 1an caa cong trinh chua on dinh (d0 Iin > 2mm/1 nam), cOng tac quan
tric nén duoc tiép tuc, néu do lun da 6n dinh (S < 2mm/1 nam), vi¢c tiép tuc quan trac 1a
khong can thiét.

3. GIA CONG LAP PAT MOC:
3.1.MOC CO SO

Mdc chuan 13 méc khéng ché d6 cao dung 1am co s¢ dé xac dinh d6 1an cua cong trinh.
Mdc chuén c6 thé thi cong loai mbc khoan sau dang coc khoan nhdi, dang dng thép hoidc mébc
nong dang bé tong hinh khdi. Cac mbc chuan ciia cong trinh phai théa méan cc yéu cau sau:

- S6 lwong méc co s t6i thiéu 1a 03 mbc nham kiém tra 14n nhau.

- Gitr duoc do 6n dinh cao trong subt qua trinh do 1in cong trinh.

- Cho phép do dén cac mdc lun gin trén than cong trinh va cac mbc co s& khac mot

cach thuan loi.

- Khoang cach tir mbc chuan dén cong trinh tdi thiéu bang 2/3 chiéu cao cong trinh



03 méc co s chon coc bé tong 2,4m theo méc tiéu chuin loai B. (c6 hinh cAu tao mdc
kém theo)
3.2. MOC QUAN TRAC (xem ban v& dinh kém — So do cu tao mdc quan tric):

TUONG HOAC COT
VUA HOAC SIKA 731 I

\~

MOC DO LUN (INOX)

Dung mbc kim loai chéng ri la‘ip dat trén cac cot chiu luc chinh doc theo chu vi cua
cong trinh dam bao tim ngdm nam trong pham vi cho phép néu trén, va theo mot truc bat ky
tbi thiéu phai co6 3 méc. Dit moc ¢ d6 cao tir 15cm — 20cm so v6i mat nén.

Pam bao ¢ thé do dugc trong sudt qua trinh quan tric, néu hu hong phai lip dung
mdc méi va do xac dinh cao d6 chuan ciia mdc méi ngay nham dam bao qua trinh do kiém
tra do Iun duoc lién tuc.

S6 méc quan trac lan du kién cho cong trinh: 25 mébc khu vyc ting ham, duoc ky hiéu:
HI1, H2, H3, ..., H25 (bé tri trén ban vé dinh kem)

PHAN B: QUY TRINH XAC PINH PO NGHIENG
Ap dung tiéu chuan TCVN 9400:2012 “Nha va cong trinh dang thap — Xéac dinh do
nghiéng bang phuong phap tric dia”.
I- QUY PINH CHUNG:

Cong trinh xay dung c6 hai dang nghiéng:

+ D0 nghiéng cong trinh do cong tac thi cong xay dung chua that sy chinh xéac gay ra.
+ Do nghiéng ciia cong trinh do viéc lun khong déu gy ra.

Qui trinh nay chi gidi han cong tac quan tric chuyén vi nghiéng do viéc lun khong
déu.

Cong tac quan tric chuyén vi nghiéng két hop cong tac quan tric lan nhim dam bao
cong tac quan tric chuyén vi néi chung dam bao c6 do chinh xac va tin cdy nhat.

Sy phat trién cua do nghiéng cua cong trinh c6 lién quan truc tiép voi su lan 1éch cua
no, vi vy song song voi su theo doi do nghiéng can tién hanh theo ddi ca d6 lun cua cong
trinh bang phuong phap thity chuan hinh hoc chinh xac theo TCVN 9360:2002 nhu néu
trén.

I1- PHUONG PHAP QUAN TRAC:

Qua khao sat hién trang khu vuc thi cong xay dung cua cong trinh, ta xac dinh do
chuyén dich nghiéng cta cong trinh bang phuong phap toa do 1a phu hop nhét. Cac bude
tién hanh nhu sau:



- B tri méc co s xung quanh cbng trinh, it nhat 3 mbc co s¢ & nhirng vi tri 6n dinh
trong thdy nhau lam co s& quan tric;

- Cac mdc co s¢ duge thiét ké sao cho co thé bd tri guong phan quang chinh xac nhat
(nham tranh sai s6 dit guwong trong qua trinh kiém tra);

- Mobc co s phai duge kiém tra dinh ky mdi 1an quan tric, néu phat hién xé dich phai loai
bd mée bi x¢ dich trude khi tién hanh do.

- Ngoai ra can bd tri cac mdc co s thi cong, cac mde nay o vi tri thuan loi cho cong tac
quan tric hon cac diém co sé nham dam bao tit ca cac diém quan tric déu c6 thé dugc
do mot cach chinh xéc va tin cay.

- Tién hanh do xac dinh toa d6 chinh x4c cac diém quan tric duoc lép dat trén cac d6i
tuong quan trac.

111- BO TRi VA CAU TAO MOC:

3.1- Bo tri:

3.1.1 - Méc co sé quan tric nghiéng:

- Mébc co s duoc b tri ngoai ving c6 kha ning bi chuyén vi. Cac mdc co sd st dung hé
toa do0 VN-2000 duoc do béng cong nghé GPS.

- Mbc co so phai duoc b tri xung quanh cong trinh va co thé nhin thay duoc tdi thiéu 02
mdc quan trac nghiéng.

-Mbc co s quan tric nghiéng dugc chon bé tong hodc dong dinh trén cac kién tric cd
dinh. S6 mébc du kién 1a: 12 moc.

3.1.2- Mdc quan tric nghiéng cong trinh:

- Pé x4c dinh d6 chuyén dich cua cac diém riéng biét cua cong trinh, ta tién hanh bd tri

mdc tai cac vi tri trén than cong trinh, & mit ngoai cac tuong xay.

- Céc mbc bd tri phai nhin thay duoc mdc co sé xung quanh.

- Cac mbc duoc bd tri ting 10 va tAng mai ctia cong trinh

- S6 mbc quan tric nghiéng: 20 diém (10 diém gan trén tang 10, 10 diém tiép theo s& gan

trén tng mai clia cong trinh).

3.2 - Céu tao cac loai méc :

3.2.1. Cu tao mdc co so:

-Mbc co sé dugc dong dinh gan trén vat cé kién tric dam bao khong bi chuyén dich
trong subt qué trinh do, ngoai ra mdc co s6 thuong duogc bd tri xa khu vuc bi tac dong cua
cong trinh do d6 phai dam bao dd chinh xac va cac chu ki phai dugc do kiém tra lai trudc
khi do ludi quan tric nghiéng.

3.2.2. C4u tao mébc quan tric

- Cac diém mdc quan tric 1a cac guong dan c6 khic chir thap dé mdy toan dac dién tir do

duoc 1 cach chinh x4c nhét.



Guong gidy dé do nghiéng

111- CHU KY PO:
Can cur vao muc d0 tang tai, kha ndng Iin va cua cong trinh trong tirng giai doan khac
nhau, chung t6i kién nghi cong tac quan trac Iin nén tién hanh theo 3 giai doan nhu sau:
2.1. Giai doan thi céng phan khung bé téng cot thép: 5 chu ky
- Chuky 1 : Hoan thanh BTCT san tang 10
Chu ky 2 : Hoan thanh BTCT san tang 13
Chu ky 3 : Hoan thanh BTCT san tang 16
Chu ky 4: Hoan thanh

BTCT san tang 18

- Chu ky 5: Hoan thanh - BTCT san tang mai
2.2. Giai doan thi cong phan hoan thién: 4 chu ky. (1 nam)
- Chu ky 6: 03 thang + tiép theo.
- Chu ky 7: 03 thang tiép theo.
- Chu ky 8: 03 thang tiép theo.
- Chu ky 9: 03 thang tiép theo.

2.3. Giai doan ban giao va dwa vao su dung: 2 chu ky
- Chu ky 10: 06 thang tiép theo.
- Chuky 11: 06 thang tiép theo.

Tong cong: s6 chu ky quan trac 1a 11 chu ky.



DPE CUONG QUAN TRAC LUN VA NGHIENG
CONG TRINH

DU AN: THE MARIS

HANG MUC: QUAN TRAC CAN HQ DU LICH
TOWER 03

DIA PIEM: PHUONG 10 - PHUONG 11 TP. VONG
TAU.

CHU PAU TU TV THIET KE TV GIAM SAT THI CONG
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PHAN I. THUYET MINH CHUNG
Co so lap dé cuong
TCVN 9398:2012 “Cong tac tric dja trong cong trinh — Yéu cau ki thuat”.

TCVN 9399:2012 * Nha va cong trinh xay dyng — Xac dinh chuyén dich ngang bang
phuong phap trac dia”;

TCVN 9360:2912 “Yéu cau k¥ thuat cho viéc xac dinh d§ 1un cong trinh dan dung va
cong nghiép bang phuong phdp do cao hinh hoc”.

CVN 9381:2012 “Chi dan danh gia mic do nguy hiém ciia nha”

Chi thi 07/2007/CT-BXD vé ting cudng cong tac quan 1y xdy dung ddi véi cac cong
trinh xay dung nha cao tang

Théng Tu 39 /2009/TT-BXD hudng dan vé quan 1y chat luong xay dung nha & riéng 1
Tiéu chuin thanh 1ap luoi quéc gia Hang [, 11, IIT va I'V.

Tiéu chi thiét ké vé cong tac quan tric tai cong trinh.

Muc dich

Xéc dinh cac gia tri chuyén vi ciia cong trinh so vdi cac gia tri tinh toan theo thiét ké;
Canh bo sém cac rui ro co thé;

Xac dinh cac gia tri do 1an (do lun I1éch, tbc d6 lun trung binh...) cda cong trinh;

Két qua do do lin cong trinh dung dé danh gia, kiém chung lai ly thuyét ctia cac giai
phap thiét ké nén va mong. Bong thoi nd con 1a co sé de dua ra nhitng bién phap can
thiét phong chong su ¢b c6 thé xay ra. Ket qua quan tric lan va quan tric nghiéng con
duoc xem xét két hop véi nhiing tai liéu vé dia k¥ thuat va cac tai liéu thi nghiém vé co
hoc dat.

B6 thic hd so nghiém thu, ban giao cong trinh.

3. Noi dung cong viéc
% Khoi lwong
Khéi luong cong viéc quan tric nhu sau:
T Mb ti Ponvj | [hoi Ghi chu
luwgng
A | HANG MUC QUAN TRAC
| | Cong tac lip dat
1 Xay d1_1’ng;3 moc chuan nong phuc Mée 03
vu quan trac
3 IG,la cong va lap dit moc quan trac Méc 13 Mobc inox gdn tai ham Bl
un cong trinh
4 | Cung cép va lap dit méc quan tric Méc 36 Po tai tang, 5, 8, 11, 14, 17




nghiéng cong trinh va tang mdi (moi tang 6 moc)
Il | Cong tic quan tric
1 Quan tric trong giai doan thi
cong
o : Po tai tang ham B1, 1, 3, 6.9,
1.1 | Quan trdac lun cong trinh Chu ky 12, 15 va tang mdi
. L : Po tai tang, 5, 8, ,11, 14, 17
1.2 | Quan trac nghiéng cong trinh Chu ky va ting méi
2 Quan tric trong giai doan hoan
thién
P . . 2 thang/ chu ky sau khi
2.1 | Quan trac lun cong trinh Chu ky HTBTCT tang thirong
: . . \ . 2 thang/ chu ky 1 sau khi
2.2 | Quan trdc nghiéng cong trinh Chu ky HTBTCT ting thirong
3 Quan tric trong giai doan dwa vao
s dung
3.1 | Quan trdc hin céng trinh Chu ky 6 thang/ chu ky
3.2 | Quan trdc nghiéng cong trinh Chu ky 6 thang/ chu ky
Ghi chu:

— Tan suat quan trac co thé diéu chinh tuy theo so lieu do dwoc va yéu cau cua Tuw

van giam sat va Chu dau tu.

Bao cao két qua quan trac

Phan I: Nbi dung cong viéc va bién phap thuc hién;

Phan II: Cac két qua quan tric va cac biéu do thé hién két qua;

Phan I1I: Két luan va Kién nghi.
Phan IV: Céc phu luc

Thoi gian lap bao cao: Pon vi quan tric s& 1ap bao cdo va gui file mém cho tur vin giam
sat va Ban quan ly dy an khong quéa 2 ngay sau khi két thuc do s0 liéu ngoai hién truong,
ban ctmg s& giri cho tu van giam sat 5 ngay sau khi gui file mém.

Sd luong bédo cao: 04 bé.




% Quy trinh nghi¢m thu

Nhép vt tu, thiét bi vao cong trudng

Nghiém thu vat tu, may moc thiét bi voi cac bén lién quan

Nghiém thu cong tac lip dat thiét bi quan tric voi cac bén lién quan

Chung kién quan tric tai hién trudng theo chu ky

Ghi cha:

— Sau khi ket thuc cong tdac hién truong, cdc bén lién quan ky xac nhdn vao bién ban
chitng kien.



PHAN II. QUAN TRAC LUN CONG TRINH
1. Mbc chuin

Méc chuan 12 méc khéng ché d6 cao dung lam co s& dé xac dinh do lin cua coéng trinh.
Cac mbc chuan phai thoa min cac yéu ciu sau:

— S6 luong mdc co sd 1a 03 mde (chu dau tur ban giao) nham kiém tra 1an nhau.
— Giit dugc do 6n dinh cao trong sudt qua trinh do 1an cong trinh.

— Dan d6 cao dén cac mdc quan trac mot cach thuan loi.

Méc st
Ceramic monument dISC .
Nap day bé téng Mat dat hién hiru
Concrete cover, " Existing grade pavement
17 Bé tong
& Concrete
ba 3x4
R ~ 3x4 stone

30
CAU TAO CHI TIET MOC CHUAN DUNG
CHO QUAN TRAC NGHIENG

CONCRETE MONUMENT DETAIL FOR TILT
MONITORING

Hinh 1: Méc chuin
2. Moc quan tric

Moc do lun duoc gan trén két cau ludi cot cong trinh (xem so d6 bd tri mbe dinh kém theo)
tai tang ham B1 cua toa nha, vi tri cach mat san bé tong khodng 20cm. Cac moc do lun
thuong duoc dat ¢ cac vi tri khong on dinh.

S6 luong mbc duoc thiét ké dua trén co s&
N=S/F
Trong do:
S 1a dién tich mong, tinh bang m2.
F 1a dién t‘ich,khéng’ ché ciia 1 mdc tinh bang m2, thuong 1y 100m2 dén 150m?2
(xem so do bo tri moc dinh kem).
Méc lin lam bang thép va duoc gan vao két cdu cong trinh bang Sikaduar 731 (xem ban vé
chi tiét).

Twérng hoac cot

Vat lieu vira hodc Sika 731 Wall or Column

Grout or Sika 731

Méc quan tréc lun céng trinh lan can
Neighbour building settlement marker

'~ '~
JCmm JCmm



Hinh 2: Méc quan tric lin
3. Thiét bi quan tric

— St dung may thiy chudn Leica dién tir (hodc may va thiét bi di kém c6 d6 chinh xac
tuong duong).

— Mia str dung dang ma vach di kém phu hgp v61 may dién tir.

A
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&

Hinh 3: May thiiy chuin tu dong DNAO03 va MIA INVA
4. Phwong phap quan tric

— Noi dung cua phuong phép 13 xac dinh do cao cac mbc do lan (dwoc gin tai cac vi tri
thich hop trén hang muc cong trinh) theo do cao cong trinh cia hé thong moc chuan
bang phuong phap thiy chuén hinh hoc tia ngam ngan.

— Viéc quan trac Itn tién hanh theo cac chu ky, gia tri 1tin cta timg mdc trong mdi chu ky
do dugc xac dinh dya trén chénh I¢ch cao d§ gitra hai 1an do (hai chu ky).

— Trong qua trinh do dac mdc chuin va mébc quan tric ltn can tuan thu quy trinh, han sai
trong ti€u chuan TCVN 9360-2012.

— Qua trinh quan trac lan tién hanh theo cac chu ky, mdi chu ky do duogc tién hanh theo 2
budc:

Buoc 1

Po ludi chuan: Ludi chuan 1a ludi ndi cac moc chuan véi nhau. Muc dich cua viéc do
ludi chuan 1a ki€m tra d§ 6n dinh cta cac moc chuan.

Trong qué trinh do dac 1u6i chuén phai tuan thu cac tiéu chuan quy dinh d6i voi do lun
hang I nhu sau:

— Chiéu dai cta tia ngam khong vuot qua 25 m. Chiéu cao cua tia ngam so v4i mat dat hay
so v&i1 mat trén cua chudng ngai vat khong dugc nhdé hon 0,8 m. Trong nhitng trudng
hop c4 biét khi do trong cac ting ham cua cong trinh ¢ chiéu dai tia ngdm khong vuot
qua 15 m thi duoc phép thuc hién viéc do & do cao tia ngam 13 0,5 m.

— Chénh léch khoang cach tir may téi mia trudc va mia sau toi da 1 0,4 m. Tich liy nhiing
chénh léch khoang cach tir may dén mia truéc va mia sau trong mot tuyén do (hodc vong
khép kin) cho phép khong duoc vuot qua 2 m. Khoang cach tir may dén mia dugc do



bang may do khoang cach hodc thudc day. Khi goc i cua may do nho hon tur 47 dén 8”
c6 thé cho phép chénh 1éch khoang cach tir may t6i mia trude va mia sau 1a 0,8 m va tich
luy nhitng chénh I¢ch khoang cach trong mot tuyén do hodc vong khép kin 1a 4 m.
— Sai s6 khép vong
(f)gh = £0.3 Yn(mm) ,n sd tram may trong tuyén do
Buoc 2

Dan d6 cao tir cic mdc chuin vao cac mbe do lan: Muc dich cta viée dan do cao vao cac
mbc do lun 1a dé xac dinh d6 cao thuc té cua cac mbe trong chu ky hién tai. Viéc dan do
cao vao cac mdc do lan duoc thuc hién b?mg thuy chuan hinh hoc cép II déu phai dugc
kiém tra sai s khép ting vong ngoai thuc dia.

Trong qué trinh do dac can tudn thu cic han sai do qui pham qui dinh d6i véi do lun
hang II véi mot s6 chi tiéu ki thuat chu yéu nhu sau:

— Chiéu dai tia ngdm khong vuot qua 30m, trong trudng hop ca biét khi duong do dai va
st dung mia khac vach c6 bé rong 1a 2mm thi cho phép tdng chiéu dai cua tia ngdm dén
40m.

— Su chénh l&ch vé khoang cach tir mdy dén mia trudc va mia sau khong vuot qua 1 m.
Tich luy nhitng chénh léch khoang cach tir may dén mia trong cac tuyén do hodc mot
vong do khép kin khong dugc vuot qua tir 3 m dén 4 m. Khi goc i ciia may nho hon tir 4”
dén 8” c6 thé cho phép chénh léch khoang cach tir may dén mia trong mot tuyén do hodc
vong khép kin khong dugc vuot qua 8 m. https://dodacbando.com

— Tinh cac chénh cao nhan doi theo thang chinh va thang phu ctia mia trudc va mia sau. Sy
khéc nhau cta cac chénh cao nhan déi ¢ thang chinh va thang phu khong dugc 16n hon 6
vach chia cia bo do cuc nho (0,3 mm). Néu c6 su khac nhau 16n thi cong viéc do ngém
phai dugc thyc hi¢n lai.

— Sai s6 khép vong:
(f)gn = £0.5 Jn(mm) , n s6 tram may
5. Phwong phap xir 1y sb li¢u
— Ludi do cao do lun dugc binh sai chit ché theo nguyén li s6 binh phuong nhé nhat
[Pvv] = min.
Trong do: v la s6 hiéu chinh vao cac dai luong do truc tiép.
P 1a trong sb cua cac dai luong do.

— S6 liéu do dac duoc xir Iy trén may vi tinh theo chuong trinh binh sai chuan cac dai
lugng dac trung cho do Iun cua cong trinh dugc tinh theo cac cong thirc sau:

— D¢ ltn trong d6i cua mdc thir j trong chu ky thir k so voi chu ky thir i 1a:
Ly =H -H/ (1)
— P ltn tong cong ctia moce thir j dugce tinh bang hiéu do cao ciia mdc d6 tai chu ky thir k
va dd cao cua nd tai chu ky dau tién:

LL=H!-H! @)

C



— Trong cac cong thic (1) va (2):
v L, : Do lan twong dbi cia mbe thir j (DO lin xdy ra trong khoang thoi gian gitra hai
chu ky lién tiép i va k).
v L : Do lan tong cong cta mdc thir j (PO lin ciia mde thir J xay ra trong khoang thoi
gian tr chu ky déu tién dén chu ky thir k)
v  HJ:Dj cao cua mdc thir J trong chu ky thtr i
v' H/: D6 cao cia mdc thir J trong chu ky thir k

— B9 lun trung binh cta cong trinh trong chu ky thir k:

Lo =—2 @)

n: S6 moc dugce quan trac trén cong trinh.

— P06 lan trung binh téng cong cua cong trinh trong chu ky thir k:

k
Ltc ( 4)
n

(Ltc )tb =

— Téc do lun trung binh cua cong trinh trong chu ky thir k la(tinh bang mm/thang, mot
thang lay bang 30 ngay):
(L o

V= m x 30 (5)
— Tdc d6 lan trung binh ctia cong trinh ké tir khi bat dau quan sat 1a:
V= M x 30 (6)
N9+
Trong cac cong thue (5) va (6):
Sng(i-k): SO ngay giita hai chu ky lién tiép
Sng.k: S6 ngay gitra chu ky dau tién va chu ky tht k

— Két qua quan trac 1an thé hién trong bao cio:

+

Cac két qua do dac hién truong va binh sai mang ludi do cao;

_I_

Bang tong hop két qua quan tric mdi chu ky (theo phu luc KL);
Biéu d6 lun (Thé hién theo phu luc BL).

_I_



PHAN III. QUAN TRAC NGHIENG CONG TRINH

1. Moc chuan

X4y dung 03 mdc chuin (cha ddu tu ban giao) phuc vu cong tac quan tl‘éC nghiéng cho toa
nha, Trong diéu kién cho phép co thé tan dung hd gas hoic bo via kién ¢ dé thiét 1ap mde
chuén bang dinh tric dia.

Mbc st
Ceramic monument disc\ .
Nap day bé tong \ Mat dat hién hiru
Concrete cover| EXIstlng grade pavement
i et s Be tong
<| 7.+ - I ~Concrete
Vs w2 DA 3x4
_ ~3x4 stone

30
CAU TAO CHI TIET MOC CHUAN DUNG
CHO QUAN TRAC NGHIENG
CONCRETE MONUMENT DETAIL FOR TILT
MONITORING

Hinh 4 : Méoc chuan
Cidc méc chudn ciia cong trinh phdi dim bdo cdc yéu ciu:
— Gitt duoc d6 oOn dinh trong qua trinh quan trac;
— Cho phép kiém tra mot cach tin cay do on dinh cta cac mbe khac;

— Cho phép do dén cac moc nghiéng gan trén than cong trinh va cdc moc co s& khac
mot cach thuan loi.

— Cho phép sir dung b tri cac két cau khac trong qua trinh thi cong ciia cong trinh.
2. Piém do nghiéng

— Pé xac dinh do nghleng cua cong trinh trong thoi gian thi cdng xay dung can phai tién
hanh lap dat cac diém quan trac nghiéng ¢ céc vi tri dy doan ¢ anh huong nhiéu.

Hinh 5: Gwong dan Guong mini




3. May toan dac dién tir

St dung may toan dac dién tr Leica TS06 hoac TCR403 cua Thuy Sy hodc cac may khac co
ché dg do khong guong tuong tu dé xac dinh d§ nghiéng cong trinh.



4.

Hinh 6: May toan dac dién tir Hinh 6: May toan dac dién
Leica TCR 403 Power — 3” tir Leica TS 06 plus -3”

Phuong phap quan tric

4.1. Kiém tra mdc chuan

Truéc khi trién khai do quan trac, cdc mdc chuan phai duoc do kiém tra va danh gia do
on dinh, d6 chinh xac.

S6 lidu toa do cac diém bi chuyén dich s& duoc tinh toan binh sai lai va ghi nhan theo sb
liéu mai, phuong phap danh gia d6 on dinh cia moc chuan va két qua sé duoc thé hién
trong bao cado moi chu ky.

4.2. Phwong phap quan tric

5.

St dung mady toan dac dién tr TCR403 hodc may c6 do chinh xac tuwong duong tién
hanh do cac diém quan trac nghiéng bang phuong phap toa do phang va cao do (xyh).

Theo higu toa do do ciia cac chu ky c6 the tim duoc trj s6 nghiéng trong khoang thoi
gian nhat dinh va huéng nghiéng ctia no. B¢ chinh xac cta phuong phap nay co thé tinh
nhu phuong phéap giao hoi thuan.

Qua trinh do dac duoc tién hanh nhu sau:

Dit may tai diém méc chuan lan luot ngam téi cac diém quan tric duoc danh dau trén
than cong trinh va tién hanh do céc toa do phang twong Ung. Truong hop ding may tai
cac méc chuan khong thay hét cac diém quan trac nghiéng thi b tri thém cac diém coc

phu (diém tram may phu). S liéu do duoc 14 toa d6 phang va cao do(xyh) luu bang bo
nhé ctia may toan dac.

Phuong phap xir Iy so6 liéu

5.1. Do chinh xac

Do chinh xac do d6 nghiéng bang may TPPT chi yéu phu thudc vao do chinh xac cua loai
may dugc sir dung. May toan dac dién tir TCR403 c6 dg chinh xac.

mD = +(3+2*10-6* D)

Sai sb xac dinh d6 nghiéng 1 lan do s& la:



Moy =Me, = 2 X JE:E mm
Sai sb xac dinh véc to tong hop mot lan do la:
m=3 x \J2=4,5mm

Thong thuong tai moi di€ém do nguoi ta xac dinh céc yéu té bang cach do it nhat 1a ba lan vi
vay sai sO xac dinh gia tri x4c xuat nhat cua véc to tong hop s¢ la:

'H:"‘
Lt [ tny

mg = =3 mm

Trong do : D 1a khoang cach do (m)
5.2. Thanh phan d§ nghiéng

— Toa dd sur dung dé tinh do nghiéng cong trinh 1a toa do gid dinh, truc XY cua h¢ toa do
thuong bo tri sao cho trung hodc song song vai truc cia cong trinh dang thi cong.

— Truyén s6 lidu tur may do sang may tinh ta xac dinh dugc toa do X, Y céc diém do
nghiéng, r61 st dung cdc ham trong phan mém excel dé tinh d¢ nghiéng cho céc diém
quan trac

— (Gia tr1 do nghiéng tai chu ky thtr 1 dugce tinh theo ( Muc 4.4.3.2 cua TCVN 9364:2012)

+ Tinh hiéu do léch toa d6 theo hudng truc X bang cong thirc:

AXijj = Xij— X(i-1)] (46 léch gitra hai chu ky lién tiép)
AXj= Xij— X1j (d6 léch so vai chu ky dau)

+ Tinh hi€u d¢ 1€ch toa d¢ theo hudng truc Y béng cong thuec:
AYijj=Yij = Y(i-1)j (46 léch gitra hai chu ky lién tiép)
AYi=Yij—- Y]] (do léch so voi chu ky dau)

+ Tinh d6 16n cua véc to tong hop s theo timg san cta chu ky do.
ASjj= AXi® +Ayij® (theo timg san giita 2 chu ky lién tiép)

ASi= +/AXi% + Ayi? (chu ky thit i so v6i chu ky dau)

+ So sanh gia tri 1éch vé d0 léch Asi cua chu ky do thir i trén san j va chu ky thir i cua
san chu ky dau dé tim gia tri nghiéng cua cong trinh.

esi = Asjj-Asijl (d6 nghiéng cua cong trinh)

+ Phan tram d6 nghiéng dugc tinh theo cong thirc:
T% = esj x 100/hi

+ Hudng nghiéng o
o= Actg( )
exi

— Trong do :



X1, Y1 1a toa d6 diém quan trac do dugc tai chu ky 1;
Xi, Yi 1a toa d6 diém quan tric do duogc tai chu ky tht i;
h 14 cao d6 cua diém quan tric chu ky thi i;

j 13 san quan tric thr j dung dé tinh toan d6 nghiéng cong trinh;

+ + 4+ 4+ o+

j1 1a san quan tric cta chu ky dau.

Theo sb liéu chénh léch vé hiéu toa do cua diém quan tric gifru cac chu ky va do I¢ch
clia vec to esi cta san quan tric dau tién va san quan tric thr j chu ky i s& tim ra duoc
gia tri vé do nghiéng hodc dich chuyén cua toa nha. Két qua sé duogc thé hién trong bao
c4o, biéu dién bang biéu do.

PHAN IV. AN TOAN LAO PONG VA VE SINH MOI TRUONG
An toan lao dong

Céc bén tham gia khao sat hién trang phai chip hanh nghiém chinh cic ndi quy vé an
toan lao dong theo quy dinh hi¢n hanh ctia Nha nuéc;

Déi v6i don vi thue hién khao sat hién trang phai mic trang phuc lao dong cta Cong ty,
doi mii bao ho va giay bao hd lao dong.
Céc cong nhan khi lam viéc trén cao phai deo day an toan.
Khong gdy mat an ninh va doan két trong khu vuc.
2. Bién phap biao vé méi truong
- Nha thau s& dam bao vé sinh méi trudng trong qué trinh thue hién quan tric.
- Viéc van chuyén vat tu ctia Nha thau dugc tién hanh bang phuong tién thich hop
dam bdo an toan hang hoé cling nhu khong gay 6 nhiém moi trudong.
- Trong subt giai doan thi cong, Nha thiu s& dam bao ring cong nhan cta minh
khong gay mat vé sinh va sir dung cac cong trinh v¢ sinh dung ¢ noi qui dinh .../.






Mt bang bd tri moc quan tric nghiéng cong trinh:
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MAT BANG BO TRI MOC QUAN TRAC NGHIENG TAI
SAN 5, B, 11, 14, 17 VA SAN MAI SAN THUONG

Miit bing bd tri mdc quan tric lin tai ting ham B1:
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