CAC PHUO'NG PHAP PHAN TiCH, DANH GIA KET QUA QUAN
TRAC BIA KY THUAT NEN DUONG DAP CAO TREN DAT YEU -
NG DUNG CHO TUYEN BU'ONG VANH DAI PHIA NAM
THANH PHO DA NANG - GOI THAU C57

NCS. Nguyén Lan  TS. Ding Viét Diing? TS. Hoang Phuong Hoa® KS. Nguyén Vinh *

ITrwong Pai hoc Bich Khoa- Pai hoc Pa Néing; ?Gidm déc S¢ GTCT thanh phé Pa Néing;
*Truong Dai hoc Bich Khoa- Dgi hgc Da Nang; *Trung tim KHCN & Tw Vin dau tu-
DHBK Da nang



DU AN CO SO HA TANG UU TIEN PA NANG
HOQP PHAN C
Muc tiéu du an: -

v/ Phat trién toan dién cta thanh B & 3
pho Pa Nang, '
v Cai thién viéc tiép can va luu -
thong trong thanh phd, cai thién e
viéc khép ndi mang ludi giao P BN
thong thanh phd Pa Nang ¢ mién | B RN S
trung voi mang ludi giao thong Rl IR, ‘ iy
quoc gia. g
v/ Thiic day khu vuc ngoai thanh &
thanh phé hoa chung véi nhip d6 €
ting truong kinh té xa hoi
v Phat trién co s& ha tang giao
thong nhu qui hoach tong thé
thanh phé Pa Ning dén nim
2020 d3a dugc cap co tham quyén |
phé duyeét.
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DU AN CO SO HA TANG UU TIEN PA NANG
DU’O’NG NGUYEN TRI PHUO’NG NOI DAI PI HOA QUY

-Tong chiéu dai tuyen L
= 6830.34m, vd1 2 cau:
cau Nguyén Tri Phuong
va cau Khué Pong

- Mot SO doan qua nén dat yeu du’O’c XU ly bang cam PVD két hO’p VOl gla tai
trudc. Pay 1a mot trong so rat it dy an & Mién Trung duoc lap dat hé thong
cam bién dién ttr cho quan triac hang muc nén duong dap cao trén dat yéu co
str dung thiét bi thoat nudc thang dimg (PVD).

-Khoi cong 5/2011
-Hoan thanh 4/2013 [ i




DU AN CO SO HA TANG UU TIEN PA NANG
DUONG VANH DAI PHIiA NAM DA NANG - GOI THAU C57

-Tong chiéu dai tuyén L
. = 6.45Km, véi 2 cau:
cau Hoa Phudc va cau
Co ¢co

- Mot s6 doan qua nén dat yéu duge xir Iy bang cam PVD két hop véi gia tai
trudc. Pay 1a mot trong so rat it du an & Mi€n Trung duogc lap dat hé thong
cam bién di€én tir cho quan trac hang muc nén duong dap cao trén dat yéu co
st dung thiet b1 thoat nudce thang ding (PVD).

-Khoi cong 6/2012

-Hoan thanh: du
kién 3/2014




CAT NGANG DAl DIEN BO TR THIET BI QUAN TRAC - TL11500
%% TYPICAL CROSS SECTION FOR OBSERVATION DEVICE - SCALE 1/500

GIENG QUAN TRAC MUUC MUGC DANG BANDO QUAN TRAC LIN
OBSERVATION WELL OF UNDERGROUND WARTER LAVEL OF SETTLEMENT OBSERY ATION
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INCLINOMETER QUTPUT OF READING STSTEM
INCLINOMETER
| l
0 [ N I Y N I
” toy=py _+!|!'F=H".f—‘.‘=HTTTHL’TTH“" ----------------- U
rrerrererrevereefppegregrrerrrrern!
IIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIII
ARERERRRRRRREREREIL BNINARRRRRERER
= LrrrrrrrrrrrerrrrtgEregreerrrrernn! =
5 Lrrrrrrerrrrererrgoergererrrreren! <
B |IIIIIIIIIIIIIIII|LJ_JI:IIIIIIIIIII| B
by trrrrrrntrtrrrrrrcdfrr @t e e b
e Frrrrrererrerrerrerrngprrhrrerrrrrrrnd =
E Lrrrrererrrrrrrrrryerrgrrerrrrrrrnd ;
Lrrrrererrrrrrrrrrnerrgrrrrrrrrrrnd
Lrrrreeerrrrerrrrryerrgrrerrrrrrrnd
Frrrrrererrerrerrerrogprrgrrerrrrrrrnd
Lttt ety Tt
TN ‘ PHAMY! B0 TRI BAC THAM ‘ T
ARRANGEMENT THE WICK DRAIN

+ Po lun bang ban lun va chuyen V1 ngang bé mat: May thuy binh va toan dac dién tu;
+ Do myc nudc ngam trong gleng quan trac muc nudc: Thudce thép;

+ Po chuyén vi ngang theo chiéu sau nén: Cam bién Inclinometer, dau doc sb cua hiang
Slope Indicator (USA)- goi thau C13 va hing SISGEO- Italy (géi thau C12 va C57);

+ Po ap luc nudc 16 rong: Piezometer loai cam bién day rung, dau doc s ctia hing
Slope Indicator va SISGEO.



THIET BI SU DUNG

e r A Dung cu do 4p lwc 16 rong Dung cu do chuyén vi
Goi thau (VW Piezometer — Push-in) ngang (Inclinometer)

(Slope Indicator-USA) (Slope Indicator-USA)

C12 va C57




PANH GIA SO LIEU QUAN TRAC PIA KY THUAT

S6 liéu quan trac
nghiéng
(Inclinometer)

SO li¢u quan trac
lun

S6 liéu quan trac
MNN

S6 liéu quan trac
ALNLR
(Piezometer)

}
}

Phuong phép va so6 liéu danh gia on dinh va co két

MATSUO -
KAWAMURA

TOMINAGA -
HASHIMOTO

ASAOKA

Phan tich nguogc dua
vao két qua quan trac
lun
Phan tich nguogc dua
vao két qua quan trac
AL NLR

DANH GIA
ON DINH

DANH GIA
cO KET




PANH GIA ON PINH — MATSUO-KAWAMURA

Cotan sat vl not & vil

Cilt duimg 1,197
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B Chewpdn of MRglng =8 Jinh blng beclinomester
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Biéu do Matsuo-Kawamura
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DANH GIA CO KET- PP ASAOKA
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PANH GIA CO KET- PP PHAN TiCH NGUQC (BACK ANALYSIS)

Thu thép s6 liéu quan trac lun (tir
khi bat dau thi cong nén), quan trac
MNN

M5 hinh hoa nén dat, giai doan thi
cong nén theo so liéu thuc té thi
cong, thong s6 nén l1ay theo ho so
khao sat

So sanh d¢ lun theo tinh toan va
thuc té, ¢ thé thay d6i thong sb
nén dé dudng cong lun tinh toan va
duong cong quan trac trang khép
twong d6i 1én nhau

Du bao do Iin cudi cung, thoi gian
dat do lun co két cho trudc, danh
gia do co két ¢ thoi diém hién tai

Gian d6 Phuong phap

Gia ta

1z dir ti
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So d6 tinh toan gia tai



PHAN MEM UNG DUNG

Chwong trinh Plasix dua trén phwong phap phan tir hitu han
(PTHH)

- Ung dung kha manh cho nhiéu - Cac tham s6 dau vao cho cic mod
bai toan dia ky thuat khac nhau hinh dat twuong do6i1 phuc tap can
cac thi nghi€ém phtrc tap hon
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PHAN MEM UNG DUNG

Chuong trinh Settle 3D dua trén phwong phap sai phan hiru han

- Giao dién d6 hoa kha manh, nhap liéu thuan - Chleu day cac lop dat
loi yeu duoc gia thiét 1a
- Phan tich nguoc xac dinh chiéu cao gia tai bang nhau.
trude dé dat do c6 két yéu cau & mot thoi
diém nhat dinh
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Giao dién chinh chuong trinh Settle3D Giao dién md ta nén dit yéu



PHAN MEM UNG DUNG
Chwang trinh Settle 3D

Embankment Designer

]

humber of Layers:  [E Mear End Angle [deqg): 70 Far End Angle (deg): B0
A_ Base Width [m): B5 ["] Remove Entire Embankment in Stage | Stage 31 = 1200
Layer Stage LeftBench | Left Angle | Height | Unit Weight | Right Angle =
Width {m) (deg] m) (kN/m3) (deg)
1 Stagel=2d 0 37 0.5 18 337 b
2 Stage2=6d 1] 337 03 18 337 I
3 Stage3 =9d Q 337 0z 18 337
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5 Stage5=204d ] EEN 0.4 18 337
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Biéu d6 ap luc nude 16 rong thang
du theo thoi gian

Consolidation Settiemert (cm)

Pre-Load Height: 1.28 m
Settlement Goal: 20 cm
At Stage: Stage 29 = 450 d
Refer -

Két qua tinh chiéu cao gia tai
trudc theo muc ti€u do lun

100 200 300 400 500 800 700 200 900 1000 1100 1200

Biéu d6 Iin theo thoi gian



TU PQONG HOA TRONG PHAN TICH VA PANH GIA KET QUA
QUAN TRAC PIA KY THUAT

-Dit lidu guan tric lin -Dit lidu guan tric lin
- Dirligun guan tréc chuyén wingang (dang fil= * =xls * t=t)
(dang fil= * =1z = txt)

T déng nhin dirlign
tir hé théng quan tric

4 lin, chuyén vingang .
Chirong trinh con ESTAB liu dzi (he théng quan Chireng trinh con ESA
- S3p xap dir lifu quan tric tric 1iu dzi. online) - S3p xp dir lifu quan tric
- Mot suy, ngeat suy dir lidn - Dot suy , ngoas suy dir ligu
- W& bigu d& cac diromg gici han - Xac dmh cac tung 48 lin 51.51+1
theo Matsuo-Kawamura - Xac dinh dwrong xu hirdmg v=ax+b
- W& dirlifu guan twrac S (H'S) di qua cac difm gquan trac.
- Banh gi2 bao cigo tinh trang &n - 3ac dmh gizo difm va dé lin cudd
dimh cing dir bao theo Asaoka
- Hi2n thi nén nén Weh

- Cénh bao

Chwong trinh Settle 3D

_Dit ligu khio sit o 1§ nén dat véu 116 hinh hoa nén datrnén .
- Dirlifu nén dwréme dirong+PWVD theo cac gizi doan thi

- Ditlifu PVD cong.

-a - . - Phin tich m& minh
-T do tha o o -
Fh Te TR oonE - Xuat dir ligu lin v 4p lwe 16 réng Digu
thing dirtheo thisi gizn ra file * txt. chinb
= wls thing
=0 mo
hinh
|| Dilitu quanwiclim Chirong trinh con: BAKANA o
- Dir ligu quan tric mure nmrdc ngim Sap :'iéhP di¥ lidn
_Pfr lt_éu quan tr23c gp hrc mroc 16 - Nai suy, ngoai suy dit lidu
TONE fr [rerometer - Hac dinh Zp hec 1o rong thing dw

- W& biéu db lin-thin gian va ap lwc
thing dir-thin gizn theo k&t qua phin
tich 1¥ thuyét va quan tric wén cung
hé truc toa do.

-Hac dnh 98 lin cudd cing W
- Xac dinh thid difm dat 36 oo két
cd k2t che tnrdc, ther difm 4 téa
phi hop.

Kifm tra s phu
hop k&t qua phin
tich- quan tric




TU PQONG HOA TRONG PHAN TICH VA PANH GIA KET QUA
QUAN TRAC PIA KY THUAT

Chuwong trinh ESA — Du bao ltn cudi cung dua vao PP ASAOKA

Phuong phap ASACKA
g phap

=TPER X

File  Xudt ddthi

Nhap sd liéu tinh toan

Ngay do

Ngay do  01/11/2013 =

S (m)

28/6/2013
29/6/2013
30/6/2013
1/7/2013
2/7/2013
3/7/2013 |
4/7[2013
5/7/2013
6/7/2013
772013
8/7/2013
9/7/2013
1072013
11/7/2013
12/7/2013
131712013

B lin S (m)

Xoa

Nhap s8 liéu tif t8p  E:\D1B. VIEC 2013\23. Bai b | Duyét

o~

1.085
1.004
1.103
1112
1.118
1.125
1.132
1138
1.145
1.151
1.158
1.163
1.168
1173
1178
1.183
118817

Wét tir ngay 18/08/2013 ~ d8n 20/10/2013 « . Budc nhay (ngay) 3

Viing dif liéu da chon

Ngay da

21/8/2013
24/8/2013
27/8/2013
30/8/2013

2/8/2013

5/9/2013

8/9/2013
11/9/2013
14/9/2013
17/9/2013
20/9/2013
23/9/2013
26/9/2013
29/9/2013
2/10/2013

EMAMnTY

S (m)

1353

1.359
1.364
1.37
1.276
1.382
1.387
1.303
1.398
1.403
1.408
1.414
1.419‘
1.424
1.43
1.435

1 400

-

Tinh todn

Giao dién chuong trinh ESA

Xeét tir ngay 18/08/2013 ~ dén 20/10/2013 ~ . Bu'dc nhay (ngay) 3 Tinh todn

y = 0.068 + 0.955x

x
w0

1.453

1.403

1.353

1.363 1.403 1.4583 1.503 1.583
Sck=1.511
Si(m)

Biéu d6 du bao 1in cudi cung
theo Asaoka — Km0O+460 — C57 —
10/2013



TU PQONG HOA TRONG PHAN TICH VA PANH GIA KET QUA
QUAN TRAC PIA KY THUAT

Chuwong trinh ESTA — Danh gia 6n dinh dwa vao PP MATSUO - KAWAMURA

i — | E -
QDanhglaondmhﬂﬁtnﬁn Bl | EH Délnhglé 6“ dmh d3t nén
File  Xust d8 thi
Nihap sd liu tinh 1dn | Higu chugin OV | [ ketwan | He sd n dinh nén dén thei didm danh gia (TT): FOS=1.25 < TT < FOS=1.11 File Edit Teols Help
4Nha|:| s lidu tir t&t  OnDinhDatMen\dulieulun.xds | Duyét S(m) | Nhap =) |I§U tinh Ian | Hlél_l chué’n cv ! K&t luaﬂ C
Ngay do Liyk& S(m) H(m) Hhe = 4
Sjl“ﬁm HIEU CHUAN CHUYEN VI
10/10/2012 2| 0.079 | 0.00025  0.02607 | 35! - - 4
24/10/2012 16| 0.097 | 0.00187 0.02769 DO CHENH THOT E_ TAN QUAN TRAC
7/11/2012 30| 0.117 | 0.00419 | 0.03001 3 a hiéu chinh = 25.82 (mm)
32| 0.119]0.00453 ] 0.03035 '
12/11/2012 35| 0.124|0.00414  0.02995 .
14/11/2012 37| 0.120 | 0.00444 0.03026 e
16/11/2012 39|  0.133|0.00591 0.03173 Nhap s ligu tinh todn
19/11/2012 42| 0139 | 0.00747 0.03329 2 i g
21/11/2012 44| 0.144] 0.00844 0.03426 b = 201.82 (mm)
23/11/2012 46| 0.148 | 0.01012 0.03594 16
28/11/2012 51| 0162 0.0138 0.03962 S1 =10 (mm] do ngé}r 13/08/2012 -
30/11/2012 53| 0.167 | 0.01725 0.04307 §
3/12/2012 56| 0.174| 0.0218  0.04762 . 2 = 76 (mm) dongay 08/10/2012 ~
s/12/2012 58 0.18 | 0.02327 | 0.04909 | _
05
Ngdy do  09/11/2012 = Lily kETG 32 LS = S3 = 670 [mm] do ngay 24}{['2&12013 -
£61dn 5 (m) 0.119 Chuyé&n vi H (m) 0.00453 0
o 01 02 03 04 0B 06 OF 08 09 1 11 12 13 14 .
¥éa Sifa RIS (m) |ﬂ|

’ Nhap dit liéu nbi suy
Két qua danh gid 6n dinh -
chuong trinh ESTA — Km0+280
— C57-04/2013



Chuong trinh BAKANA — Phuwong phap phan tich ngwgc danh gia

thoi gian c6 két nén

lGin cudi cung va

Phan tich ngueac =]

File  Xuét do thi

Lin theo thai gian | Tién dé dap | Toc 46 lin ‘E)é lin | Tién d6 dap theo thai gian

= Vs i L PO IO
Ngay do (mm/ngdy, : Biéu do toc do dap
25/10/2012
26/10/2012 |
27/10/2012 |
28/10/2012
29/10/2012
30/10/2012 |
31/10/2012
1/11/2012 |
2/11/2012
3/11/2012
4/11/2012
6/11/2012 |
7/11/2012
8/11/2012
9/11/2012
10/11/2012 | 21~
Ngay do 05/11/2012 @D~ i

(&

Settlement rate/ Tac d§ In (mmiday,
s 2
—
s

MR N R N e

A !

S .
24/032013 13082013 Q2072013 21/08201F  10M02013
t days/ngay

Vs (mm/ngay) 2
2013

Phan tich ngugc =]
File  Xust db thi
| Lin theo thon gian | Tigh 68 d&p | T6c dg lan | £ 1an | Tién 6 dép theo thah gian|
Ngay do HE (m) “ L
4102013 8713 =
5/10/2013| 8713 T @
6/10/2013| 8713 © :_
7/10/2013| 8713 5 9 73
8/10/2013| 8713 © s
9/10/2013| 8713 & 7 2
10/10/2013| 8713 § 1
11/10/2013 | 8.713 g % 5
12/10/2013| 8713 = ]
13/10/2013| 8713| § = =
8713| © o
15/10/2013 | 8.713 = o
16/10/2013| 8.713 | -
17/10/2013| 8.713 s [ 3
18/10/2013| 8.713 F and
19/10/2013 | 8.713 P o g ——
20/10/2013 | 8713 [ n" »
Q = Y z - 2
Ngay do 14/10/2013 = *: Biéu do tién do dap
Cao d6 dap (m) 8.713 ok . H . i i . : ' A
= 23/07/2012 11/08/2012 31/10/2012 20/12/2012 08/02/201 3 30/03/2013 19/06/2013 08/07/2013 2740812013 161 0/2013 (|
t days/ngay
V.4 d. n d. 9 AN
Tien do dap nen
Phan tich ngugc =]

File  Xudt db thi

Liin theo this gion | Tign d9 dap | T6< dé lin | 4 lin [ Tién dg dép theo thai gian|

Ngay do S {mm) *
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Ty déng vé cac biéu d6 dwa vao s6
liéu quan trac — ly trinh KmO0+460 -
g6i thau C57 — 10/2013




Chuwong trinh BAKANA — Phwong phap phén tich ngwoc danh gia ltn cudi cung va

thoi gian co két nén

Phan tich nguoc

File  Xudt d6 thi

| Lin theo théi gian | Tiéh 66 dap | Tc 5 lin | B In | Tién 4 dép theo thai gian.
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tinh todn va phén tich ly thuyét

Biéu d6 phan tich nguwoc — dy bdo thoi
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Danh gia cho ly trinh Km0+460 — géi thau C57 - 10/2013




Két qua danh gid co két dé chuyén giai doan thi cong gdi thau C57

Do lin cudi cung Do lan & 12/08/2013

Do lan & théi diém tiép tuc giai

doan khac

Sp (cm)

Quan
Phéan tich < Phan tich Ngay tiép tuc
trac -
Asaoka T Asaoka L Son (cm) 5D khac
KmO0+280 117.9 118.5 106.7 90.50 90.04 106.65 Ngay bay gico

KmO0+460 171.5 173 133.4  77.56 77.11 155.70 2/11/13




Vidu hé théng quan trac dia k¥ thuat tu dong, online

Cac cam bién

4 . \os ater level Settlement
. N gger gauge
plezometerw ter

Nut 3 cho tram 3

Giao dién web

%‘. 2 =

cam1 - %




Trwdng ho'p nghién ctru khac: H6 méng dao sau trung tdm thuwong mai Pa lat

A\

Quan trac chuyén vj ngang bang
Inclinometer

H6 mdéng sau 20m cho 4 tang ham

Nt, ladn mat
duong va
nha bén trén
hé dao

Quan trac lyc trong neo ng suat trudc bang
Loadcell

I Dirng dao dat, thém neo UST, bom vira xi mang khe nirt gia c6 dat



KET LUAN VA KIEN NGHI

Cong tac quan tric dia k¥ thuat cho cac doan nén dap cao qua dat yéu 1a can thiét,
n6 cho phép thu thap so liéu khach quan phuc vu cong tac: danh gia do co két, du
béo thoi gian tiép tuc thi cong giai doan tiép theo, gia tai thém nham ting tién do
thi cong (néu can).

Phuong phap phan tich nguoc 1a duong 16i phu hop va hay duoc ap dung khong
nhiing trong dja k¥ thuat ma con trong nhiéu bai toan chan doan két cau khac. N6
cang co uu thé va kha thi trong diéu kién cong nghé cam bién va do dac ngay cang
phat trién.

Két qua phan tich ngugce ph hop voi tng xir ctia nén va két qua quan trac.

Nén bo sung do c6 két 90% la bao gom lun so cap va thir cap, vi vy tinh toan gia
tai phai thuc hién thém dé han ché vé do lun thir cap nay trong giai doan khai thac
cong trinh.

Cac chuong trinh con di 1ap két ndi vdi phan mém phan tich dja k¥ thuat chuyén
dung kha hiéu qua trong phan tich ngugc dé xtr Iy cac dir liéu quan trac. Céc
chuong trinh con co thé phat trién thém nhiéu tinh nang ma&1 nhu: Ty dong nhan $O
liéu tir bo thu dir liéu (dataloger) cua thiét bi; két noi mang ludi cam bién khi quan
trac lau dai; giao tiép mang internet; danh gia tuy dong va hién thi két qua theo thoi
gian thyc trén nén Web.



Mt s6 bai hoc kinh nghiém rut ra dwoc la:

+ Can phan tich mo hinh k¥ cang dé xac dinh vi tri bd tri cam bién quan trac tai cac
noi c6 tng xir (1an, chuyén vi) bat loi nhat phu hop véi cau tao nén sé thi cong.

+ Trong qua trinh khoan, lap dit cam bién piezometer quan trac ap luc 16 rng trong
cac 16p dat dinh (sét) can quan sat, danh gia mau dat khoan 1én tai hién truong, dé
tranh dat piezometer vao vi tri thau kinh 16p cat (cuc bo hoac do khao sat budc trudce
d6 chua chinh xac) dé thu thap so6 liéu va xac dinh ap luc 16 rdng thing du phu hop
hon.

+ Trong trueong hop cac doan nén dép cao trong mot du an cé bd tri nhiéu vi tri quan
trac gan nhau, nén phan tich thém cac phuong an b6 tri thiét bi hop 1y hon cho ca du
an dé tiét kiém kinh phi quan trac. C6 thé dung nut cau hinh-tram tong (node-base),
trong d6 cac nut két noi vai cac cam bién & mot tram quan trac (mat cat) va truyén dit
liéu vé tram tong bang duong truyén co diy hoic khong day.

Cong nghé quan trac ap dung cho du an nay dung bd doc dit liéu cam tay, thu thap va
phan tich ban tu dong. Qua kinh nghiém thu dugc co6 thé mo rong ap dung cho cac h¢
théng quan trac dia k¥ thuat tu dong qui mo 16n, quan trac 1au dai, hién thi sb liéu va
két qua danh gia theo thoi gian thuc trén nén web 1a hoan toan kha thi.








