Hoi nghi khoa hoc qttéc 1é Ky niém 60 nam thanh ldp Vién KHCN Xdy dung

NGHIEN CUU HOAN THIEN PHAN MEM XU LY
SO LIEU QUAN TRAC LUN CONG TRINH O VIET NAM

RESEARCH TO COMPLETE SOFTWARE PROCESSING SETTLEMENT
MONITORING DATA OF CONSTRUCTIONS IN VIETNAM

Tran Ngoc Déng', Tran Manh Tuén’
12 Vién Khoa hoc cong nghé xdy dung,
2 Céng ty cé phan tw vin xdy dung va khao sdt CES
Email: ' tndongibst@gmail.com , > manhtuan.tmt@gmail.com

DOI: https://doi.org/10.59382/pro.intl.con-ibst.2023.ses3-10

TOM TAT: Hién nay, & Viét Nam c6 rt nhidu phan mém xt 1y sb liéu quan tric d6 lin cong trinh. Tuy
nhién, cic phdn mém nay con thiéu mét sb modul tinh toan d¢ lin léch twong ddi (AS/L) cling nhu thiéu
modul xay dung mé hinh Iin theo thoi gian. Bai bao nay trinh bay ndi dung vé thanh lap chuong trinh tinh
toan d6 lun 1éch twong dbi va xdy dung mé hinh lun theo thoi gian. Két qua cia bai bdo nham hoan thién
phan mém xir 1y sb liéu quan ric d6 lin hién nay ¢ Viét Nam dé tu dong hoa phén tich danh gia két qua
quan tric d¢ lun cong trinh.

TU KHOA: d6 lun, d6 lun léch trong dbi, chwong trinh may tinh, mé hinh Iin theo thoi gian.

ABSTRACT: Currently, there are many software for processing settlement monitoring data in Vietnam.
However, these softwares still lack some module to calculate the relative deflection settlement (AS/L) as well as
the lack of modules for building settlement model over time. This article presents the content of establishing a
program to calculate relative deflection settlement and building settlement model over time. The results of the
article aim to improve the current settlement monitoring software in Vietnam in order to automate the analysis
and evaluation of settlement monitoring results.

KEYWORDS: settlement, relative deflection settlement, computer program, settlement model over time.

1. GIOI THIEU gian tuong lai. Cac phan mém xir ly s liéu quan tric
lan hién nay con thiéu phan tinh toan théng sé do
lan 1éch twong ddi va xdy duyng mo hinh lin theo
thoi gian con thiéu, néu ap dung cong tac tinh toan
thi cong thi cling gap rat nhiéu khé khan do khdi
lugng tinh toan 16n. Bai bao nay, c6 ndi dung nghién
ctru thanh 1ap chuong trinh may tinh bing ngén
ngilra 1ap trinh visual studio dé tu dong tinh toan
thong s6 d6 lun 1éch tuong ddi, xdy dung mé hinh
lan theo thoi gian. Két qua nghién ctru gop phan bd
sung hoan thién cho cdc phin mém tinh toan xir ly
$6 lidu quan tréc d6 lun hién nay.

Théng sé d6 lan 1éch tuong dbi (AS/L) 1a mot
trong nhitng thong s6 quan trong ddi véi cac cong
trinh ¢6 két cdu cing, thong s d6 lin nay ma vuot
qué giGi han cho phép s& 1am phé v két cau va gy
mat an toan ddi v&i cong trinh. Do d6 thong s do
lun nay can dugc tinh toan va danh gia mot cach chi
tiét dua trén két qua quan trac do lun dé c6 nhimng
canh bao kip thoi cho cong trinh. Tuy nhién, & nude
ta hién nay thong s6 do ltn nay chua dugc tinh toan
va phan tich danh gia mot cach chi tiét ma chi
thuong tinh toan do lun 1éch twong dbi gitta diém c6
d6 lan 16n nhat va diém c6 d¢ lan nho nhét, thong 2. TINH TOAN CAC THAM SO PO LUN
sO nay chua chic di 1a théng sé d6 lin léch tuong VA PO LUN LECH THEO KET QUA
dbi 16m nhat do thong sé nay phu thudc vao chénh QUAN TRAC
Iéch d¢ lin va khoang cich gitra 2 di€m quan trac. 3 1, Tinh to#n thong s6 d¢ lin tai cic diém quan tric
Mait khac, khi da thuc hién dugce nhiéu chu ky quan
tric, ching ta ciing c6 thé sir dung mé hinh lin theo
thoi gian dé du bao d6 lun ciia cong trinh trong thoi

Sau khi ¢6 it nhat hai chu ky do c6 thé tinh dugc
d6 1an cia cong trinh theo cac cong thirc sau day:
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- D6 lin cua méc tht j trong 2 chu ky lién
tiép (chu ky i so v6i chu ky i-1) dwoc x4c dinh theo
cong thuc:

(S = (HY)i—(H)i (1

- Do lun téng cong (do lin tich lily hay do lun
lity k&) cta mbe thir j trong chu ky do thi i la:

(8= (H)i — (H): 2
trong cong thire (1) va (2): S - do lun; (H),, (HY);
(HY):., lan luot 1a d6 cao ciia diém j & chu ky 1, chu
kyivachukyi-1.

2.2. Tinh toan théng s6 d Lin trung binh va toc
do Iin trung binh

- B¢ Iun trung binh ctia cong trinh trong chu ky
do thtr 1 dugc xac dinh theo cong thirc:

XS
(s*) =+— 3)

n
trong dd: n 1a s6 moc lun dugc do trén cong trinh.

- Téc d6 lin ctia cong trinh trong chu ky do d¢
Iin thr i dugc tinh theo cong thuc sau:

v, = (St )i x30 4)

- Tdc d¢ lin trung binh tong cong ctia cong trinh
tir chu ky dau dén chu ky do hién tai (chu ky thir j)

dugc tinh:
- (Stb )j

! T

%30 (5)

trong cong thirc (4) va (5):
30 1a s6 ngay trong mot thang;
viva V;la tdc do lun tinh theo don vi milimet
trén mot thang;
t1a khoang th(‘)‘ri gian giita chu ky ké trudc va chu
ky hién tai, tinh bang ngay;
T la khoang thoi gian‘gifra chu ky do dau tién va
chu ky do hién tai, tinh bang ngay.
2.3. Tinh toan thong s6 do lan 1éch
- Higu do lan lon nhét (46 lan 1éch 16n nhat) giira
hai diém trén cong trinh:
ASrnax = Smax — Smin (6)
trong do:
Smax 12 0 1un 16n nhét;
Smin 12 d0 1in nho nhét.
- Hiéu d9 lun giita hai diém A va B trén cong trinh:
ASa8=Sa—Ss (7)

trong do:
Sa 1 d6 lun cia diém A;
Sp 12 d6 lin cta diém B.
- Do in léch twong ddi giita 2 diém A va B:
AS, 5

A= — 8
T ®

trong d6: Aap 1a @6 lun léch twong ddi giita 2 diém
A va B; Lag 1a 6 khoang céch giita 2 diém A va B.

2.4. Tinh toan dd nghiéng nén méng va dd cong
(vong) doc truc cong trinh

A Las B

(0]

Y
Sa 1

ASaB

FSB

S

Hinh 1. P§ Lin 1éch va d§ nghiéng nén cong trinh

Do nghiéng (i) ctia nén cong trinh trén hudng
AB duoc tinh theo cong thire sau:

A ) ©)

1 = arctg(
AB
- Do cong tuyét dbi va do cong tuong déi doc
theo truc cong trinh

Lis

le N

I‘ VI

1 2 3

(0]
S, Ss
S>
SY

Hinh 2. D cong doc truc cong trinh
- Do cong (vong) tai mot diém do bat ky
trén truc:

S,.L,+S,.L

f=S, -] (S,+S;)—( L 23)} (10)

13
Trudng hop diém 2 nam & giira truc thi:
Sl +S3

f=S, - 1D
trong d6 cong thuc (10) va (11): 1, 2, 3 1a s hiéu
cua 3 diém do do lin phan bd doc theo truc cong
trinh theo thir ty 1, 2, 3 (dau, giita, cudi).
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Két qua tinh toan cac tham s6 d6 lun, d6 lun 1éch
tuong d6i, do nghiéng nén méng va do cong (vang)
doc truc cong trinh duoc dbi chiéu véi ho so thiét ké,
tiéu chudn Viét Nam dé danh gia két qua, 1ap ho so
bao cao.

3. XAY DUNG MO HINH LUN NEN MONG

CONG TRINH THEO THOI GIAN DUA TREN
SO LIEU QUAN TRAC

3.1. Co s¢ 1y thuyét dy bao chuyén dich cong
trinh theo s0 li€u quan trac

Gia sir m6 hinh chuyén dich c6ng trinh theo thoi
gian dugc thé hién thong qua ham sb & dang tong
quat [1]:

q = f(t) (12)

Gia sir ham sb (12) duogc trién khai tuyén tinh
v6i vector tham sé Z gdm k phdn tu:

Z = (2y, Zyyeur Z,)"

13)

Bai toan dit ra 13, cAn dwa vao chudi két qua do
chuyén dich trong n chu ky dé xac dinh vector tham sb
ctia ham (13). Ky hiéu day thoi gian va gid tri chuyén
dich thu duoc trong cac chu ky quan trac bang cac
vector T =(t,, t,,..., tn)T 0 4= %o - G-
Khi sb chu ky quan tric 16n hon s6 lugng tham s6
(n > k), bai toan duoc giai theo nguyén Iy sé binh
phuong nho nhit theo trinh ty sau:

Trién khai tuyén tinh biéu thirc (12) theo céc
bién z v6éi vector tham sé gan dung
Z, = (z° z, ,.., z,")", xac dinh dugc:
q;=a;dz,+a,dz, +...+a,dz, +qi0; (i=I=n) (14)
voi:

q” = a2z + a2, + .. + a2’

(15)

Coi vector chuyén dich q 1a vector tri do, chuyén
sang hé phuong trinh s6 hi€u chinh s€ c6:

v, a,, a, .. a, dz, 1,
Va_|32 Bn e Bn| dz, . 1, (16)
vl Lo o o an] lan] [,
Hodc viét dudi dang ma trén:

V=AdZ+L (17)

Trong d6: vector sd hang tudo L = q - q°.

Theo nguyén ly sd binh phuong nhé nhat
([v*] = Min) xac dinh dugc vector 4n sb va tir d6
tinh vector tham sb cua mé hinh:

. _(ATANL AT
dZ = —(A"A)'A'L (18)
Z =27 +dz

Sai s6 md hinh (mux) duge xac dinh theo

cong thirc:
/ [v’]
MH n k

Trong cong thirc (19): n - s6 chu ky quan tric
tham gia xay dung mé hinh; k - s6 lwong tham s6
cua mo hinh.

(19)

Ham s6 (12) v6i céc tham s tinh duge 14 biéu
thirc thé hién mo hinh chuyén dich theo thoi gian.
M6 hinh chuyén dich theo thoi gian cho phép thuc
hién tinh toan, du bao chuyén dich cong trinh trong
thoi gian tuong lai.

3.2. M6 hinh lin va chuyén dich nén méng cong
trinh theo thoi gian

Theo [1], ham da thtc thudng dugc su dung dé
xay dyng mo6 hinh lun theo thoi gian. Khi sir dung da
thirc, chuyén dich cong trinh dugc thé hién dudi dang:
(20)
Trong d6: q, - d6 chuyén dich cong trinh & thoi

q,= a,+ a t+a,t’ +..+a .t"

diémt, con a,, a,, a,,...a, 12 cdc h¢ sO cua da thirc.

Trong ham da thuc viéc chon bac da thic k ¢
thé thuc hién theo nguyén tic [1]: “Pa thirc dwoc
chon la da thire ¢é s6 bdc nhé nhdt ma sai s6 cua

>

mé hinh dé twong dirong véi sai sé do dé lin”.
4. THANH LAP PHAN MEM
4.1. Ngon ngir 14p trinh

Phan mén dugc viét bang ngoén ngit 1ap trinh
Visual Studio 2012, 1a ngén ngit 1ap trinh huéng ddi
tuong do Microsoft thiét ké, chay trén moi trueong
hé didu hanh Windows nén né tin dung duoc nhimng
diém manh ciia hé diéu hanh 32 bit, 64 bit nay nhu
kha nang quan ly by nhé 16n, xr li da nhiém <multi-
tasking> cing nhu mét giao dién tryc quan rat quen
thudc vdi nguoi st dung hién nay.

4.2. Thiét ké phin mém

Phéan mém c6 tén goi 1a Survey.net, ngoai nhiing
tinh ning co ban cta phan mém xir 1y s6 liéu quan
trac lan nhu: Panh gia d6 6n dinh mdc chuan, binh
sai ludi quan trac lin, tinh todn do lin cua cac mbe
va v& d6 thi lun. Nhom tic gia dd nghién ciru hoan
thién cdc modul: Tinh toan thong s6 do lin léch
turong doi va xay dung mé hinh lin theo thoi gian.
Hinh 3 1a giao dién thé hién cac modul chinh cua
phan mém.
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-
! U8 Survey.net 1.0 - X(r Iy s6 liéu trac dia

Thaotictép X&lyluéi  Chuyén déi

" e

&7 B

=

% 4 E

Quan trac nghieng  »

_Elmﬁé—c_l Tiénich  Tro gidp
y | ¢ Quan tréc Lin » Panh gia d6 6n dinh méc chudn
Quan trdc CDN 4 Binh sai ludi quan trac lin

V& bi€u d8 1 theo thai gian

Tinh toan Tham s& lin va lun léch

Xay dung mo hinh lin theo thai gian

Hinh 3. Giao dién va cac modul chinh ctia phan mém xir ly so li€u quan trac lin

4.3. Thiét ké modul tinh toan théng s6 lin va lin
1€ch tir s0 li€u quan trac
4.3.1. Thudt todn
Vé tinh d6 lun léch twong d6i, véi n diém quan
trac (n>1) thi s& xac dinh dugc s6 lugng gia do lin
1&ch theo cong thirc sau:
- n! _n(n-D(n-2).(n-k+1)
" k!(n—k)! k!

(20

[

Thong s6 du vao gém: toa d9, gia tri do cao 02
chu ky cua cac diém quan tric, truc tinh goc
nghiéng, d§ vong.

Trinh tu xtr Iy trong modul tinh toén tham s6 lin
va lan 1éch dugce trinh bay mét cach hinh thirc trén
so d6 khdi sau:

Nhap dir lidu:
- Toa dd, d6 lun,
truc tinh

/

Tinh L, DS ‘

!

| tinhosi |

Pang

l

l Tinh goc i, d6 vong ‘

Panh gia
trong gidi han

Banh gia
Vugtgidi han

Hinh 4. So' d6 khéi chwong trinh tinh d¢ lin léch

4.3.2. Thuc nghiém tinh todn thong sé lin va
lin lgch tiv 56 liéu quan tric bang chwong trinh di
thanh lap

Dé 1am rd tinh dung dan cua thuat toan va kiém
chimg két qua tinh toan cua chuong trinh d thanh
lap, nhém tac gia tién hanh thuc nghiém xu ly s6
liéu cong trinh thyc té.

Cong trinh thyc nghiém 1a xir 1y s6 liéu quan tric
lin cong trinh Khu du lich sinh thai Bién Flamingo
Thanh Héa.

Bude 1: Nhép s6 litu dau vao gém coO toa
d6 cac diém quan tric, do lin cac mdc quan tric chu
ky 01 va chuky 02, truc can tinh d6 nghiéng d6 vong.
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& survey.net 1.0 - Tinh todn va dénh gia 44 ldn léch tuang déi = o X
Thaotictép Thiltké Miyln Tiénich  Tio gitp

: G Motho on 08 oo e W Moo g8 canchukica
f |
T W 3t 48 oo chat ki i fodn 6 Matép e cantioh
Tén Céng Trinh Khu du lich sinh thai bién Flamingo Thanh Héa
8 Binh gid kin iéch D/ 56 Butichtodn T tinh géc nghiéng va 48 ving
0.002 5 ; ; ;
—_— STT Tén Evém X {m) Y {m) Do::adt:r w !:Dﬂ?ufwm nmklv
Binh dang két qui " — M1 [ zz7es | ssezs | 7azms | 74z
7 7
SR . 2 | M2 | zems | smaes | 7imes | 7ieam
3 M3 2756 567619 7.07452 7.07404
© TuychonDS/S__ 10 [ 4 [ ™ | amem | ss7isz | 7305 | 70
R . 5 _ M5 | s | swaw | wm | 718t
© Tiéng Vit | 6 | M6 | 226458 | 523.469 | 7.14503 | 714477
(O Englsh

Hinh 5. Nhép dir liéu quan tric cin tinh toan

Budc 2: Tinh toan cac thong s6 ltn: do lun tai (vdng) doc truc cong trinh va danh gia do lun léch
céc diém quan tric, d6 1tn 16n nhat, d6 Iin nho nhat,  theo TCVN 10304:2014 “Modng coc - Tiéu chudn
d6 Iin trung binh, d6 nghiéng nén moéng, do cong  thiét k&”, Do lun 1éch cho phép 1a DS/L < 0.002.

e Survey.net 1.0 - XU ly s6 liéu trac dia
Thaotictép Xirlyludi Chuyénddi QuanTrdc Tiénich  Tro gitp

o0 2| ¥ BB £ CourerNew -9 /B ru|ls=s=
| 16| Mla| 7.11506] 7.11455] -0.51|
| 171 M171 7.10569] T7.10528] -0.41]
| 181 M13| 7.10798| T7.10740] -0.58]
| 19| M19| 7.10997| 7.10950] -0.47]|
| 201 M20] 7.08704| 7.086681 -0.361
| 21| M21| 7.11508] 7.11470] -0.38]
| 22] M22| 7.10525] 7.104731 -0.52]
| 231 M23| 7.12531| T7.124681 -0.63|
| 24| M24| 7.13302] 7.132681 -0.34|
| 25] M25] T7.154671 T7.154201 -0.471

- B4 lin 16n nhdt - M1l : -0.7lmm
- P& 1un nhd nhat - M5 : -0.17mm
- P§ lin Trung binh - -0.47mm

II. Tinh toén théng sb 45 lun léch

| STT | TEN BIEM | TEN DIEM | CHIEU DAI| DS | DS/L | DANH GIA |
I I pdu | cubt | Lpe (mm) | (mm) | |
I [ | | | | I |
[ 1| MS5| M3| €329 0.43] 0.0000679| Trong giéi han|
[ 2] M9 | M10| €316| 0.34] 0.0000532| Trong gidi han|
| 3| M&| Mi1| 107571 0.43] 0.0000400| Trong giéi han|
I 4 M11| M12| 3296 0.13] 0.0000394| Trong giéi hanl|
I 5 M4 | M11| 9690 0.38] 0.00003%2| Trong giéi han|
I &l M5] M10| 117391 0.45| 0.0000383| Trong giédi han|
[ 71 Mé| M8| 10081] 0.34] 0.0000337| Trong giéi han|
I ! M4 M12| 7543] 0.25] 0.0000331| Trong giéi hanl|
I 5 M4 M13| 8261| 0.27] 0.0000327| Trong giéi han|
I 101 M5 | M11| 19956 0.54| 0.0000271| Trong gidi han|

III. Tinh toan 45 nghifng nén méng va d5 cong (vBng) doc truc céng trinh

| STT | TEN TRUC | DS | CHIEU DAI| Goc | DO VONG |
I [ | @2y | L) | NGHIENG | DIEM BO |
I | | = | -1 I
[ 1ML M1S M19| 0.071 16057 00 0.901 -0.071
I 2|M3 M4 M21| 0.101 17352| 00 1.19] -0.08|
I 31M9 M10 M23| 0.35] 176051 00 4.101 -0.22|
I 4] M5 M3 M25| 0.301 167791 00 3.691 -0.32|

Hinh 6. Két qua tinh toan thong s6 lan va danh gia do lin léch
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Chuong trinh dugc xay dung cho phép lua chon
xudt két qua do lin léch twong ddi 13 xuét toan bd
hay xuét theo tity chon, néu xuét theo tiry chon thi
cac thong sb do lun léch twong dbi s& duoc liét ké
theo thir tu giam dan (trong thuc nghiém tinh toan
nay ligt ké 10 gia tri d¢ lan léch twong d6i 16n nhat).
Tir két qua thuc nghiém tinh toén & trén, nhan thay
ring véi cong trinh thuc nghiém cé sé mdc do lin
1a 25 méc, chuong trinh da tinh toan va liét ké tuy
chon hodc toan bd 300 két qua dg lun 1€ch tuong ddi
¢6 danh gia véi tiéu chudn hién hanh. Ngoai ra,

chuong trinh con cho phép tinh toan do nghiéng nén
moéng va d§ cong (vong) doc truc cong trinh.
4.4. Xay dung mé6 hinh lin theo thoi gian
4.4.1. Thuat todn

Khi st dung ham da thirc, thong sé dau vao
gom: B0 Iun va thoi gian quan trac, cac cong thirc ¢
muc 3 duoc su dung d¢ 18p trinh tinh toan. Trinh tu
xu ly trong modul xay dung mé hinh lun dugc trinh
bay trén so d6 khoi sau:

Nhap dir liéu: -
Diém, thai gian,
do lun

y

Lap md hinh ldn
thai gian, sai s& MH

|

Chon MH phu hop

|

l

Dy bao ldn

|

Két thuc

Hinh 7. So' d6 khoi chwong trinh xdy dung mé hinh lin theo thoi gian

4.4.2. Thuc nghi¢m xdy dung mo hinh liin nén
mong cong trinh theo thoi gian bang chwong trinh
dd thanh lap

Qua trinh thyc nghiém dugc thuc hién ddi voi 1
mdc (ky hiéu méc NT11) quan tric lun nén dét

nguyén thd ciia mot cong trinh & Ha Noi, dugc do
10 chu ky (khong ké chu ky quan tric dau tién), sb
lidu quan tric gdm thoi gian, d6 lin va sai s6 trung
phuong d6 lin duoc thé hién trong bang 1.

Bang 1. Két qua quan tric lin nén dit nguyén tho tai méc NT11

A1 Y s LA
D6 Iin va sai so

Chu ky Thﬁ;i gian, i
quan trac (thang) D) liin S (mm) Sai s6 ms (mm)
(1) ) 3) 4)
0 0 0 -
1 1.06 -4.59 0.30
2 2.06 -9.00 0.26
3 3.13 -13.13 0.24
4 4.16 -16.40 0.25
5 5.23 -20.16 0.29
6 6.23 -23.41 0.28
7 7.23 -27.52 0.24
8 8.50 -33.63 0.24
9 9.43 -37.09 0.31
10 10.46 -40.79 0.29
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Str dung s6 liéu 07 chu ky (chu ky 1 dén chuky  tich 1y thuyét va thuc té. Két qua tinh toan theo
7) dé 1ap mo hinh, s6 liéu chu ky 8 dén 10 dwoc ding  chuong trinh da 1ap dugc thuc hién theo cac bude
dé lam két qua danh gia mirc d6 pht hop ciia phan  sau:

Buwéc 1: Nhap so liéu dau vao gom c6 thoi gian quan trac va do lin cac moc quan trac

ol - O ¥
Thaotactép Thiétké Mayln Tiénich Trogiip
SURV‘E T Cong trinh Du bao chuyen dich
58 Béu dau vao
lthizgesl st i~ STT t (thang) i S {mm) i
S5 2 206 500
3 313 -13.13
4 4.16 -16.40
5 | 523 2016
6 | 623 234 o
Tinh Todn Kzt qua
| [ Bac da thiic Ham da thic 5S mé hinh

Hinh 8. Nhép dir liéu quan tric cin tinh toan
Budc 2: Xay dung mo hinh 1in nén méng cong  da thirc, tinh toan sai s6 mé hinh va lya chon mé
trinh theo thoi gian: Xay dung md hinh lun theo ham  hinh phu hop, du bao d6 lun theo thoi gian.

§8 Survey.net 1.0 - Xirly 56 liéu trdc dia
Thaotictép Xilyluéi Chuyénddi QuanTric Tiénich Tro gidp
Mo D 0| ¥ D@4 M CourierNew -9 -|B JF U|EE=|A

KET QUA XAY DUNG KO HINH LUN NEN MONG CONG TRINH THEO THOI GIAN (MO HINH HAM BA THUC)

I. 56 liéu quan tric chuyén dich

SIT | THOI GIAN| B§ LiN |

I

I | (THANG) | S(4) |
| | | |
I 11 1.061 -4.59]
| 21 2.061 -5.00]
I 31 3.131 -13.13|
I 4l 4.161 -16.40|
| 51 5.231 -20.161
I 61 6.231 -23.411
| 71 7.231 -27.521
I 8l 8.501 I
| 9l 9.431 |
| 101 10.461 I

II. Xay dyng md hinh chuyén dich theo him da thic

| STT | BECBA | HAM | sar sé |
| | THOC | PA THUC | M5 HiFE |
| ====== I |===== ——— e | |
| 1] Béc 01 -16.3161 8.081)
I 21 Béc 11 -1.291 -3.614| 0.401|
| 31 Béc 2| -0.711 -3.987 0.045] 0.392)
I 41 Béc 3| 1.202 -6.071 0.632 -0.047| 0.1301
| 51 Béc 41 0.979 -5.735 0.477 -0.020 -0.002| 0.156]
| (1] Béc 51 1.925 -7.520 1.629% -0.349 0.041 -0.002| 0.212)

- M5 hinh chuyén dich phi hgp : S5t = -0.711 -3.587t1 + 0.045t~2

III. Két qud dy bdo chuyén dich

| STT | THOI GIANI B LUN |
| | (THANG) | S() |
I 1 | I
|
I
|

1| 2.501 -31.35|
21 9.431 -34.311
31 10.4¢€1 -37.49|

Hinh 9. Két qua xdy dung mé hinh Lin theo thoi gian
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Tur két qua dua ra ¢ hinh 9, da thuc bac 2 1a da
thirc c6 s6 bac nho va c6 sai sé mo hinh twong dwong
Vi sai s6 do dd lun nén dugce chon 1am mo hinh du
bao va mo hinh la:

S, = —0.711 — 3.987t + 0.045t> (mm)

Str dung mo hinh da thic bac 2 nay dé du béo
d6 lan tir chu ky 8 dén chu ky 10. Két qua du bao
dugc so sanh véi d6 lan do thue té va duge duara &
bang 2.

Bang 2. Két qua so sanh dé lin do va d lin dy bao tir chu ky 8 dén chu ky 10

Théi gian quan tric Do hin do Do lin du bao theo md L A Do 1éch giira d§ lin do
Chu A ‘ Sai so du bao
. 50 voi chu ky dau thue té hinh da thirc bic 2 . va d¢ lin dy bao

ky ) (mm)

(thang) (mm) (mm) (mm)
8 8.50 -33.63 -31.35 0.69 -2.28
9 9.43 -37.09 -34.31 1.04 -2.78
10 10.46 -40.79 -37.49 1.52 -3.30

Tir két qua & bang 2, ¢ thé thdy ring khi sir
dung ham da thirc dé du bao d6 lun, két qua du bao
cang chinh x4c khi diém noi suy c¢6 thoi gian cang
gin véi chu ky quan tric cudi cung duge sir dung dé
x4y dung mo6 hinh. Thoi diém du bao cang xa thoi
diém quan tric chu ky cudi thi sai so du bao cang
16n, gia tri do lin du bao nhan dugc c¢6 do chinh xac
thip. Do d6, theo chiing t6i qué trinh du bao chuyén
dich theo thoi gian ciing chi thyc hién ddi véi chu
ky ké tiép cuia chu ky cudi cing dua vao xay dung
mo hinh.

5. KET LUAN

Théng sé d6 lan 1éch tuong dbi (AS/L) 1a mot
trong nhitng thong s6 quan trong ddi véi cac cong
trinh ¢6 két cdu cimg, thong s d6 lin nay ma vuot
qué giGi han cho phép s& 1am phé v két ciu va gay
mét an toan ddi voi cong trinh. Do d6 théng sb do
Iun nay can dugc tinh toan va danh gia mdt cach chi
tiét dya trén két qua quan trac do lin dé c6 nhing
canh bdo kip thoi cho cong trinh.

MO hinh lun theo thoi gian cho phép thuc hién
tinh toan, dy bao d¢ lun cua cong trinh trong thoi
gian tuong lai. Trén co so két qua thuc nghiém, co
thé thay rang khi sir dung ham da thirc dé du bao do
lan, két qua du bao cang chinh xéc khi diém noi suy
c¢6 thoi gian cang gan véi chu ky quan tric cudi
cung, thoi gian dy bdo cang xa thoi diém quan tric
chu ky cudi thi sai s§ du béo cang 16n, gia tri do lin
du bao nhan dugc c¢6 dd chinh xac th?ip (c6 do tin

cdy thap). Do do, theo chung t6i qué trinh dy bao
chuyén dich theo thoi gian ciing chi thyc hién dbi
v6i chu ky ké tiép cua chu ky cudi cung dura vao xay
dung mo6 hinh.

Phan mém xir Iy s6 liéu Survey.net dugc thanh
1ap c6 giao dién dé sur dung, da duoc kiém ching so
v6i tinh toan bang phuong phap thi céng cho nén
hoan toan du d9 tin cay dé xu ly s6 liéu quan tric do
lin cong trinh. Vi 2 modul duge bd sung nhu ¢ trén
g6p phan hoan thién cho cac phin mém tinh todn xir
ly s6 liéu quan tric do lun hién nay ¢ Viét Nam dé
tu dong hoa phan tich dénh gia két qua quan tric do
[un coéng trinh.
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