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Nghién ctru xay dung mo hinh dw bao 1un phu hop trong phan
tich va du bao lin nén dat yéu tir két qua quan trac
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THONG TIN BAI BAO TOM TAT

glﬁ? trl;rfl.uls 3/2017 Trong thi cong cdc cong trinh trén nén ddt yéu, viéc quan trdc xdc dinh dj
anbai 15/3/ liin cong trinh la diéu kién bdt budc. Muc dich ctia céng tdc quan trdc trong
Chap nhan 10/6/2017

giaidogn nay nhdm xdc dinh do liin ciia cong trinh tai thoi diém quan trdc,
kiém tra lai cdc két qud tinh todn dd du bdo trong bwérc thiét ké, dong thoi
c6 thé dw bdo dwoc d6 lin trong twong lai. Theo cdc TCVN hién hanh:

bang online 31/8/2017

]7;& I;)gzal:ﬁn 22TCN 262-2000, Quy trinh khdo sdt nén dwdong 6 t6 ddp trén nén ddt yéu;
HAm Asaoka TCVN 9355:2012, Gia c6 nén ddtyéu bdng bdc thdm thodt nuréc; Quyét dinh
HAm 6 mi 384/QD-BGTVT, quy dinh tam thoi vé ky thudt thi céng va nghiém thu hang

muc xw ly nén ddt yéu, cic ham dwoc ng dung la ham s6 mii, ham
Hyperbolic va ham Asaoka. Hién nay, tai nhiéu dw dn thi cong phd bién dp
dung ham Asaoka dé phdn tich dw bdo Itin do mé hinh ctia ham rdt phu hop
v@i dp lin thyec té. Tuy nhién, trong ham khéng cd bién thoi gian nén khéng
biét dworc chinh xdc thoi diém lin & chu ky ké tiép. Trong ndi dung bai bdo
nay, nhém tdc gid sé phdn tich tirng ham dw bdo theo TCVN cung mot so
ham khdc. Twr dé xdy dwng mé hinh két hop glu'a ham Asaoka va ham todn
hoc khdc nhdm phat huy tinh wu viét trong méi ham.

Ham Hyperbolic

© 2017 Trwdong Pai hoc Mo - Pia chit. T4t ca cac quyén dwoc bao dam.

1. M¢& dau

Quan tric ldn cdng trinh 12 mot nhiém vu bt
budc d6i véi tat ca cic cong trinh xay dwng. Doi véi
céc cong trinh dwgrc thi cong trén nén dat yéu thi
cOng tac quan trac ldn nham xac dinh do ldn cua
cong trinh tai thoi diém quan tric, kiém tra lai cac
két qua tinh toan da dw bao trong bwdc thiét K€,
dong thoi c6 thé du bao dwoc dd lan trong twong
lai. Theo cac tiéu chuin hién hanh (B6 Giao théng

“Tdc gid lién hé
E-mail: tranhocutc@gmail.com

van tai, 2000; Vién Khoa hoc Cong nghé Xay dung,
2012) va quy dinh vé ki thuat thi cong va nghiém
thu hang muc xtt ly nén dat yéu (B6 Giao thong van
tai, 2013), cAc ham todn hoc dwoc ap dung dé duw
bao lun la ham s6 mi, ham Hyperbolic va ham
Asaoka. Van dé nghién ctru va &ng dung cac ham
toan hoc trong cong tac quan trac cling nhw du bao
lGn da cé nhiéu tac gia dé cap, Ngb Van Hoi (2010)
da st dung ham Hyperbolic d€ du bao d6 6n dinh
cia cong trinh trén nén dit yéu, Lé Pic Tinh
(2007) st dung mo hinh da thirc d€ dw bio chuyén
dich bién dang cong trinh, Tran Ngoc Dong (2014)
ciing lwa chon mo hinh da thirc dé€ dw bao d6 lin
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nén cong trinh, Pham Quéc Khanh (2016) str dung
phurong phap phén tich tw hoi quy,...

Trong noi dung bai bdo, nhém tac gia sé tién
hanh phan tich danh gia mirc d6 phu hop cia tirng
mé hinh thong qua hé s6 twong quan boi R-
Squared va sai s6 mé hinh (). Tlr d6 xay dung mo
hinh ham két hop t6i wu nhit d€ dw bao d6 lun
cOng trinh trén nén dat yéu.

2. N@i dung

DE phan tich va danh gia sw pht hop cta tirng
ham, tac gia Iwa chon cac mo hinh dang dwoc st
dung phd bién la ham Asaoka, ham Hyperbolic,
ham da thirc va ham s6 mii.

2.1. Ham Asaoka

Cong thirc tdng quat ciia ham Asaoka (Akira
Asaoka, 1978) c6 dang:

Sli =+ :Bl-st,,l (1)

Trong d6: t; - thoi gian quan trac; Sy, S, | -
do lan tai thoi diém ¢, va tis; B, B1-1a cac hé s6 hoi
quy.

T phuwong trinh (1), bién d6i vé dang
phwong trinh (2):

Bo + ﬁl-sti,1 _Sti =0 (2)

Phwong trinh (2) dwgc goi la phwong trinh
quan tric (modi 1An quan tric, ta sé& l1ap dwoc 1
phuong trinh nhw trén) véi cac 4n s6 can xac dinh
13 By, B1- Tl (2) c6 thé thay diéu kién cin va du dé
xac dinh dwoc cac hé s6 hoi qui B, va B, 1a c6 hai
s6 liéu quan tric tai hai thoi diém khac nhau, dwa
vao cdp sO liéu nay ching ta c6 thé 14p duwgc mot
hé gbm 2 phwong trinh véi 2 an s6, giai hé phwong
trinh nay sé xac dinh dwoc cac 4n sé can tim. Tuy
nhién, trong thuc t€ bao gi¢ cling phai thuc hién
mot chudi gdm rat nhiéu két qua quan tric, tir
chudi két qua quan tric cho phép 1ap dwoc hé
phuong trinh quan tric. Dwéi dang ma tran, hé
phwong trinh c6 dang:

AX+L=0 ?3)

Trong do:

A - Ma trin hé s6 gobm n hang va 2 cot. Cot dau
tién 1a hé s trwdc dn s6 thir nhat 3, cot thir 2 1a
hé s6 dirng trude an s6 thir hai 3, 1a d6 1un tai thoi
diém quan tric lién trudc d6;

X-véctodnss, X' =(B, B,);

L-s6hangtwdo, L' =(-S, —S,, ...—S,, )

Giai (3) theo nguyén ly s6 binh phwong nho
nhat nhin dwoc nghiém:

X2x1 =[g0) =_( A;xnphxz )_1'( A;rxn'l—)

Thay cac hé s6 B, B, vao cong thirc (1), sé dw
bao dwoc dd lin Sy, tai thoi diém ¢; tiép theo.
Sai s6 mé hinh (1) dwoc tinh theo cong thixc:
_ [
e
V6i: [vv] 1a tong binh phwong d6 1éch cia mo
hinh (1) so v&i két qua quan triac lun thuc té, t1a
sO lwong hé s6 hoi quy ctia mé hinh, 4p dung véi
mo hinh (1) thit=2.

2.2. Ham Hyperpolic

Dang téng quat ctia ham s6 Hyperbolic (Tan
T., Inoue T., Lee S, 1991) c6 dang sau:

t
' a+ i,

Trong do: t;- 12 thoi gian quan tric; S, - do lun
& thoi diém ban dau khi chat du tai; S;, | do ltn tai
thoi diém quan tric i; «, B 1a cac hé s8 hoi quy
cta ham.

Theo (Ngd Van Hoi, 2010) phwong trinh (4)
c6 dang (5):

t

o+pt ———==0 )
Sti -5,

Bing cach phan tich nhw muc 2.1, s& tinh
dwoc caché sé a, f . Thay cac hé s6 nay vao cong
thirc (4), s€ dw bao dwoc do lun Sy, tai thoi diém t;
tiép theo.

Sai s6 mé hinh (5) sé la:

\'AY - N
p:iwf—[ ]t ,voit: s an so (t=2);
n_

2.3. Ham da thirc

Dang tong quat clia ham da thiec (Tran Khanh,
Nguyén Quang Phuc, 2010) c6 dang:

S, =a, +a,t, +a,t’ +..+a, 1" (6)

Trong dé: t - 1a thoi gian quan tric;
a,,8,,8,,...,a,, - la cac hé so ciia ham.

Phan tich va tinh nhw ham Asaoka, sé tinh
dwoc cac hé s6 a,,a,,a,,...,a, . Thay cic hé so



Trdn Quang Hoc va nnk/Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58 (4), 93-100 95

nay vao cong thirc (6), sé du bao dwgc do lin S,
tai thoi diém ¢; tiép theo.
Sai s6 mé hinh dworc tinh theo céng thirc:

=+ V_Vt;t:m;s()'hésﬁ'cﬁahém.
n_

2.4. Ham sé mii

Dang tong quat ciia ham s6 mii (Tran Khanh,
Nguyén Quang Phuc, 2010) dwoc xac dinh theo
cong thirc:

S, =Sc.(1-ae™) )

Trong d6: S;,-1a d6 lin tai thoi diém quan trac
i; S. -1ado lun co két; «, B -1a cac hé sd hoi quy
cta ham.

Viécxacdinh cachéso S,, a, B duwgctién hanh
twong tw nhw cdc ham trén. Thay cac hé s6 nay vao
cong thire (7), sé dy bao dwgc do lin Sy - tai thoi
diém t; tiép theo.

Sai s6 mé hinh (7) xac dinh theo cong thirc:

\YAVA ~ ~
pn==+ /_[] ; £sOan so, t=3.
n-t

2.5. banh gia do chinh xdc ciia cdc mé hinh dw
bado

DPé danh gia sy phu hop cia cac md hinh hoi
quy trong quan trac va du bao chuyén dich cong
trinh chiing t6i str dung hai thong s6 la sai s6 mo
hinh (W) va hé sé twong quan bdi R-squared. Hé s
twong quan bdi tinh theo cong thirc (Tong Pinh
Quy, 2007; Colin Cameron, Frank Windmeijer,
1997):

n n n 2
[n.z(s@b-smh)—(ZS®).(Z-smh)j ®)
i=1 i=1 i=1
{nZs@—@s@)ﬂ.{nzs;h—<zsmh>2}
i=1 i=1 i=1 i=1l

Trong d6: Sao, Smn - 1a d0 1in theo s liéu quan
trac va do lin theo md hinh twong tmg.

M6 hinh todn hoc nao c6 hé s6 R-squared
cang gan xap xi bang 1 va sai s6 md hinh p cang
nho thi moé hinh d6 cang phu hep (ding) véi mo
hinh thuc ctia két qua quan trac.

R —squared =

2.6. Tinh todan thwc nghiém

DE c6 co s& danh gid mirc d6 phtt hop cta cac
mo hinh hoi quy trong dw bao lin cong trinh trén
nén dat yéu, nhém tac gia tién hanh tinh toan thuc
nghiém v&i s6 liéu quan trac lun nén dip giai doan
gi® tai tai hai cong trinh la Dy 4n dau tw xay dung
dwong noi tinh 16 282, cau vrot song Pudng, tinh
Béc Ninh (S& GTVT tinh Bac Ninh, 2011) va goi
thau EX2 quoc 16 5B (Téng cong ty Phat trién ha
ting va Pau tw tai chinh Viét Nam, 2013).

a. S6 liéu quan trdc tai vi tri Km0+460, du dn ddu
tw xdy dwng dwong néi tinh 16 282, cdu vwrot séng
Dudng, tinh Bdc Ninh.

Trong Bang 1, tac gid si dung s6 liéu quan
trac tir s6 ngay quan trac 1 dén s6 ngay 159 dé xay
dung mo hinh hoéi quy, tinh R-squared va sai s6 mo
hinh, céc s6 liéu quan tric con lai duwgc st dung
trong phan duw bio lin (Muc 2.7).

Bdng 1. S6'liéu quan trdc liin nén ddt yéu tai vi tri Km0+460 (S& GTVT tinh Bdc Ninh, 2011)

Songay | Polin | S6ngay | Polun | S6ngay [Polun| Songay | Polin | Songay | D6 lin
quan tric| (mm) |quantric| (mm) |quantric|(mm) |quantric| (mm) |quantrdc| (mm)
1 -2 35 -37 75 -94 108 -242 152 -381
6 -6 39 -42 78 -112 110 -262 159 -395
10 -9 46 -49 82 -125 115 -290 166 -411
14 -13 52 -54 86 -141 118 -295 173 -425
20 -19 57 -56 92 -155 125 -310 179 -439
24 -29 63 -60 96 -172 131 -325
27 -32 68 -65 100 -189 138 -340
31 -35 71 -70 104 -214 145 -360
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Bdng 2. Phwong trinh ham hoi quy, tinh R-squared va sai s ctia cdc mé hinh.

Tén m6 hinh Phwong trinh R-squared|Sai s6 m6 hinh (mm)
Asaoka Sti =-6,0372 + 1,0423.Sti_1 0,9976 +6
Pa thirc Sti =-28,445+1863.t, — O,O512.ti2 + 0,00015387.'[? 0,9839 +17

Hyperboli S, =—2+ b 0,8373 +77
Yperboic ! —1,30541+ 0,00685.t, ’ =
Ham s6 mi S, =76,499.(1—0.808.e"*°") 0,9394 +120
PO THI BIEU DIEN PO LUN THEO CAC HAM TAI KM0+460
100 Da thirc: 28.445+1.863t
0 : . . : 0.0512*exp(t,2)+0.00015387*exp(t,3)
100 O M\?ﬁ\ ., 100 150 200 R_squared = 0.9839
— Hyperpolic: -2+ t/(-1.3054 1+0.00685t)
— 200 =~ R squared = 0.8373
g 300 DS —-
‘5 -400 . Asaoka: -6.0372+1.0423*5(t-1)
E_ 500 R_squared = 0.9976
R
-600 —— Powerl: 76.499%(1 -
-700 0.808*exp(0.01671)
-800 \ R_squared = 0.9394
900 Sé lieu do

Thei gian (ngay)
Hinh 1. D6 thi biéu dién dé Itin va dwong xu hwdéng theo cdc ham du bdo.

Bding 3. S6'liéu quan trdc lin tai Km8+700 goi thiu EX2 quéc 16 5B (Téng cong ty Phdt trién
ha tdng va Ddu tw tai chinh Viét Nam, 2013)

Songay | Polan | Séngay |D6ldn| S6ngay | Polan | S6ngay |Dolun | S6ngay | Do ldn
quan tric | (mm) | quantric | (mm) |quantric | (mm) |quantric| (mm) |quantric| (mm)
4 -1 181 -28 350 -57 494 -86 613 -118
23 -3 197 -35 363 -58 502 -89 636 -118
43 -4 209 -38 375 -60 515 -92 662 -121
61 -6 226 -45 384 -61 522 -95 683 -123
90 -7 237 -47 398 -65 531 -99 704 -125
111 -8 254 -50 403 -68 547 -103 726 -126
140 -10 280 -52 417 -74 566 -108 782 -127
158 -13 298 -53 438 -78 578 -112
165 -19 319 -54 459 -81 587 -115
172 -25 333 -55 474 -82 599 -117
Bdng 4. Phwong trinh ham hoi quy, R-squared va sai sé ctia cdc mo hinh.

Tén mo hinh Phwong trinh R- squared |Sai s6 m6 hinh (mm)
Asaoka S, =—2,9164+0,9987.5, , 0,9980 +2
Pathic | S, =2994-01426.t, —0,0001t; +1,0.107.t7 | 09842 +4

Ham s6 mil S, =—452,966.(1—0,989.°"*") 0,9839 +5
t.
. S =-1 i
Hyperbolic v =TT 1143048 + 0,01179.t, 0,9015 +20
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Trong thuwc nghiém véi ham da thie cho thiy
moé hinh véi s6 mii bac 3 c6 R-squared 1én nhit
nén mo hinh bac 3 sé dwoc lwa chon lam mo hinh
héi quy.

b. S6'liéu quan trdc tai Km8+700 gdi thdu EX2 quéc
16 5B

Téc gia st dung s6 liéu quan tric tir s6 ngay 4
dén s6 ngay 683 dé xay dung mé hinh hoi quy, tinh
R-squared va sai s6 mo hinh, c4c s6 liéu quan trac
con lai dwoc str dung trong phan dw bao lan.

¢. Phan tich két qud thuc nghiém

Qua hai s6 liéu (SL) thwc nghiém cho thdy mo
hinh ham Asaoka c6 sai s6 md hinh nho nhat (SL
a: p=t6mm; SL b: p=+2mm), ti€p theo la mo hinh
da thirc (usi@=%17mm; usipy=#4mmj); cac moé hinh
con lai c6 sai s6 lén hon la ham s6 mi (u-
su@=+120mm; psipmy=+4mm); ham Hyperbolic (u-
gL(a):i77mm; ugL(b):iZOmm].

Xét vé hé s6 twong quan boi R-squared, két
qua thuwe nghiém cho thdy mo hinh ham Asaoka c
R-squared cao nhét (SL a: 0,9976; SL b: 0,9980)
tiép theo 1a m6 hinh ham da thic (SL a: 0,9839; SL
b: 0,9842) va thip nhit1a mé6 hinh ham Hyperbolic
(SL a: 0,8373; SL b: 0,9015). Diéu nay chirng t6 mo
hinh ham Asaoka phan anh dworc chinh xac nhat
s6 liéu do 14n thuc té, sau d6 dén mo hinh da thirc.
Tuy nhién, trong m6 hinh ham Asaoka khong cé
bién thoi gian ti nén mac du c6 thé dw bao dwoc
gia tri d6 Iun & thoi diém tiép theo nhung khong
biét dwoc chinh xac d6 1a thoi diém nao.

2.7. Xdy dwng mé hinh két hop

DE phat huy dwoc wu diém ciua ham Asaoka,
dodng thoi c6 thé khic phuc dwoc van dé con han
ché cia mo hinh nay, nhom tac gia dé xuat xay
dung mo6 hinh két hop gitta ham Asaoka véi ham
du bio khac ma trong ham c6 bién thoi gian va
ham d6 phan anh dwoc twong d6i chinh xac do lun
thuec té.

Cac ham dw bdo la ham s6 mii, ham
Hyperbolic va ham da thirc déu c6 bién thoi gian
(t). Tuy nhién, dwa vao két qua thwc nghiém (Muc
2.6) thi ham da thirc c6 sai s6 m6 hinh thiap hon va
hé s6 twong quan boi cao hon so véi hai mo hinh
con lai. Pong thoi dwa trén do thi biéu dién ltn
(Hinh 1 va Hinh 2) cho thay dwdng biéu thi d6 ldn
ctia mo6 hinh da thirc kha sat so v&i so liéu do thue,
trong khi mé hinh ham s6 mii va mé hinh ham

Hyperbolic c6 xu hwéng di léch hudng so véi s6
liéu thuc té, dic biét vai nhitng chu ky quan trac &
thoi diém cu6i. Piéu nay chimg td mé hinh da thic
phan anh dwoc d6 14n thuece té chinh xac hon so véi
mo hinh ham s6 mii va va m6 hinh ham Hyperbolic.
Mit khac, m6 hinh da thirc cling dwgc nhiéu
tac gia lwa chon trong phan tich dw bao Iin cong
trinh (L& Ptrc Tinh, 2007; Tran Ngoc Dong, 2014)
phan nao thé hién tinh pho dung ciia mo6 hinh nay.
Trén co s& nhitng phan tich trén, tac gia da
lwa chon ham da thirc dé xay dwng mo hinh két
hop cung mo hinh Asaoka. M6 hinh két hop da
thirc - Asaoka cé dang:
S, =ap+apt+a tf +..+a, " +BS, (9

Bién do6i phwong trinh (9) vé dang phuwong
trinh (10):

a,+at +a,t’ +..+a, 1" +BS, =0

Trong do: ao, ai, az,..., am, P - la cac hé so cla
ham; S;,- d9 lin clia cong trinh tai thoi diém quan
traci; S;, .- d6 lin tai chu ky lién ké truéc do.

Viéc gidi (10) cling dwoc tién hanh twong tw
nhw cac m6 hinh da trinh bay trén.

Sai s6 mo hinh dwoc tinh theo cong thirc:

V1. £s64ns6, t=m-1;
n—t

u==

Tinh todn thwc nghiém mé hinh két hop da thikc -
Asaoka:

bé kiém chirng dwoc do chinh xac cia mo
hinh (9) so vé&i cdc mo hinh (5), (6), (7) , nhém tac
gia tién hanh thyc nghiém xac dinh cac sai s6 mo
hinh va hé s6 twong quan boi ciia mo hinh (9): Véi
sd liéu a st dung két qua quan tric tir s6 ngay
quan trac 1 dén s6 ngay 159, vai s6 liéu b str dung
két qua quan tric tir s6 ngdy quan tric 4 dén s6
ngay 683 (Bang 6). So liéu ba chu ky cudi cta hai
nhém sé liéu a va b sé dwoc st dung dé so sdnh véi
gia tri du bao Iin theo mo hinh ham héi quy.

Két qua ham hoi quy va xac dinh hé sé twong
quan bdi ctia md hinh da thirc - Asaoka nhw Bang
5.

Két qua duw b4o va s6 liéu quan trac thuc té
dwoc thé hién trong Bang 6.

Phdn tich két qud thwc nghiém

Thwc nghiém mo hinh két hop ham da thirc -

Asaoka cho két qua la hé s6 twong quan boi R-

Squared=0,9985 (s0 liéu a) va R-squared=0,9981
(s6 liéu b), gia tri nay 16 hon so véi R-Squared
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PO THI BIEU DIEN PO LUN THEO CAC HAM TAI KMS+700 - EX2
50.00
Pa thirc: 2.994-0.1426t-
0.00 ) 0.0001*exp(t,2)+1E-07 *exp(t,3)
200 R_squared = 0.5842
-50.00 Hyperpolic: -1+ /(-
'E‘ 11.43048+0.01175t)
8 R_sgquared = 0.9015
= -100.00
= Asaoka: -2.9164+0.9987 *5(t-1)
‘al R_sguared = 0.358
-150.00
Powerl: 452.966%(1 -
-200.00 0.9859*exp(0.0004t)
R_squared = 0.9839
-250.00 58 ligu do
Théi gian (ngay)
Hinh 2. D thi biéu dién dé Itin va dwdomg xu hwéng theo cdc ham dw bdo.
PO THI BIEU DIEN PO LUN CUA MO HINH KET HQOP TAI KMO0+460
0 T T 1
-50 50, . 100 150 200
_100 asaoka-dathuc: -9.838+0.4776t-
0.0117*exp(t,2)+4.47 4E-
E -150 05*exp(t,3)+0.9096*5(t-1)
5 -200 R_squared = 0.9985
‘E -250
‘S' -300 53 lidu do
350
-400
-450
Thoi gian (ngay)
Hinh 3. P thi biéu dién dé Itin clia ham két hop da thitrc-Asaoka tai KM0O+460.
PO THI BIEU DIEN DO LUN CUA MO HINH KET HQP TAI KMS+700
] " T T T .
. 200 400 600 800 _
20 asaoka-dathuc: -1.159-
0.0207t+0%*exp(t.2)-2E-
T 08*exp(1.3)+0.9598*S(t-1)
g R_squared = 0.9981
E 60
”E 80 . S&litudo
=]
-100
-120
-140 Théi gian (ngay))
Hinh 4. D6 thi biéu dién do Iiin ciia ham két hop da thirc-Asaoka tai KM8+700.
Bdng 5. Phwong trinh ham hoi quy va hé sé twong quan béi ctia mé hinh da thikc - Asaoka.
N l. ~ . = ~N A~
56 ey Phuong trinh R squared S\al 59 MO
quan trac hinh (mm)
KMO0+460 [S, =-9,838+0,4776*t, —0,0117*t +4,474*10° *t* +0,9096*S, ;| 0,9985 45
KM8+700 Sti =-1159-0,0207*t; + 3.10° *ti2 —2,2.108*t3 + O,9598*Str1 0,9981 +2
Bdng 6. So sdnh gid tri dw bdo véi két qud thuec té.

S6ngay]  KMO0+4460 (sé/iéua)  |Sailéch mo|S6 ngay| KMO0+800 (s6liéu b) Sai léch méo
do |Dwbdo (mm)|Thucté (mm)|hinh (mm)| do Duw bdo (mm) |Thucté (mm) | hinh (mm)
166 -407 -411 4 704 -127 -125 -2
173 -419 -425 6 726 -129 -126 -3
179 -428 -439 11 782 -130 -127 -3
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cta cadc md hinh (1), (5), (6), (7). Sai s6 mo hinh
cia ham két hop (u(sla)=+5mm; p(slb)=+2mm)
¢6 gia tri nhé hon so véi cac mo hinh (5), (6), (7);
so v&i mo hinh Asaoka (1) thi sai s6 md hinh ham
kéthop co gia tri nho hon (sd liéu a) hodc bang (s6
liéu b). Pong thoi dwa trén két qua dw bao cho 3
chu ky tiép theo cho thdy mé hinh dw bao rat sat
véi s6 lidu quan trac thuec té.

3. Két luin

Bai bdo da tién hanh phén tich, danh gia sw
phu hop ctia cac mo hinh dw bao Iin cta cac cong
trinh xiy dwng trén nén dit yéu tir két qua quan
trac. Két qua tinh toan thwc nghiém da chi ra duoc
moé hinh ham Asaoka cho do tin ciy cao nhat. Thuc
té, trong quan tric lun véi cic cong trinh thi cong
trén nén dat yéu thwong str dung ham nay. Tuy
nhién, ham Asaoka c6 thé dw bao dwoc do lun thoi
diém tiép theo nhwng lai khong chi ra dwoc gia tri
do Iun do6 sé xay ra chinh xac & thoi gian nao.

Giai phap st dung mo hinh két hop ham da
thitc - Asaoka s& phat huy dwoc wu diém ctia mbi
ham. Ttr két qua tinh toan thwc nghiém, nhom tac
gid nhan thay viéc str dung mé hinh ham két hop
cho dd chinh xac cao va quan trong la khi s dung
mé hinh ham két hop sé xac dinh dwoc thoi gian
ma do lan tiép theo sé xay ra. Dwa trén mo hinh
ham két hop, viéc dw bao cho cac chu ky tiép theo
cho dd chinh xac twong déi cao. Tuy nhién, gia tri
dw béo sé kém chinh xac néu sé lwgng chu ky quan
trac it va thoi gian dw bao cach xa thoi diém tai chu
ky dang xét.
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ABSTRACT

Study and establish subsidence forecast models in accordance with
analysis and forecast soft ground subsidence from monitoring
results

Hoc Quang Tran 17, Le Thanh Nguyen 2, Hanh Thi Tong 2

1 University of Transport and Communications, Vietnam
2 Military Technical Academy, Vietnam

During building works on soft ground, the work subsided identified observation is a prerequisite.
The purpose of the observation at this stage aims to determine the subsidence of the works at the time of
observation, check the calculation results predicted in the design stage, simultaneously can predict
subsidence in future. According to the current Vietnamese Standard: 22TCN 262-2000, Roadbed Survey
Standard embanked on soft ground; TCVN 9355:2012, Ground improvement by pretabricated vertical
drain (PVD); Decision 384/QD-BGTVT, temporary regulations about construction techniques and
acceptance items of processing soft ground, the application functions is Exponential, Hyperbolic function
and Asaoka function. Currently, in many construction projects, Asaoka function is applied to subsidence
forecast analysis by model of functions are very suitable with realistic subsidence. However, there is no
variable of time in the function hence not to know the exact time of subsidence in the next period. In this
paper, the authors will analyze each prediction function according to Vietnamese Standard and some
other functions. From there, proposing and building model combines Asaoka function and other
mathematical functions that promotes advantages in each function.

Keywords: Subsidence forecast, Asaoka function, Exponential funtion, Hyperbolic funtion.





