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Phan tich #ng x& ctia duo'ng him song song trong nén sét c6 stiic chdng cat
ting dan theo dd siu bing mo hinh NGI-ADP
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Pudng him song song Trong béi canh db thi héa va ting tredng dan s dit ra thach thite cho khéng gian db thi, viéc phat trién hé
Nén sét khong ddng nhét khéng ding
huéng

M6 hinh NGI-ADP

théng duong him song song da tré nén cin thiét dé cai thién kha ning van chuyén hanh khach mot cach
hiéu qua. C4c nghién cttu gin day khong chi tip trung vio phan tich dwdng hAm don 1é ma con mé rong dé
hiéu r6 hon v@ twong tac giita cic dudng him gin nhau bing cac phiong phap nhit mé hinh héa s6 va phin
tit hitu han. Bai b4o nay khao sat én dinh ciia dwdng hAm song song dit trong didu kién d4t sét ¢6 sitc chéng
cit tang dan theo d6 sau s dung mo hinh vat liéu ¢4t NGI-ADP théng qua phan mém Plaxis 2D V20. Ngoai
ra, co ché pha hoai ctia dudng hAm song song trong nén sét c6 stic chéng cit ting din theo d¢ sau ciing
dugc thé hién dé danh gia anh hudng cua tht ca cac thong sb khac (chidu sau dit L/D, khoang cach giita 2
dwdng him C/D). Két qua nghién cttu gbp phin quan trong trong viéc thiét ké va xay dung cic dudng him
song song, ddng thoi gitp t6i wu héa giai phap cho cac didu kién dia chit phtc tap.

KEYWORDS ABSTRACT

Parallel tunnels In the context of urbanization and population growth posing challenges to urban space, the development of
Anisotropic undrained clays

NGI-ADP model

parallel tunnel systems has become necessary to improve the efficient transportation of passengers. Recent
studies have not only focused on analyzing individual tunnels but have also expanded to understand the
interaction between closely spaced tunnels using methods such as numerical modeling and finite element
analysis. This paper examines the stability of parallel tunnels under increasing shear strength in cohesive soil
conditions using the NGI-ADP soil model through Plaxis 2D V20 software. Additionally, the failure
mechanism of parallel tunnels in cohesive soil with increasing shear strength is also demonstrated to assess
the influence of all other parameters (depth-to-span ratio, distance between two tunnels). The research results
contribute significantly to the design and construction of parallel tunnels while optimizing solutions for

complex geological conditions.

1. Gi6i thiéu tam nhiéu trong linh vuc k§ thuit xay dung va khai thac c6ng trinh

ngim. Céc nghién citu m&i nhin manh ring, viéc chi tap trung vio cic

Trong qua kht, cic dudng him tron don 1é xuyén qua long dit
da duoc 4p dung rong rai dé giai quyét cic vin dé giao thong tai cc
khu vite d6 thi. Tuy nhién, sy gia ting dan s6 ciing véi vin d@ chat hep
vé khéng gian d6 thi ¢4 d4n dén nhu ciu ngay cang 16n vé kha ning
vén chuyén hanh khéch, cling v&i yéu ciu sit dung hiéu qua khong gian.
Piéu nay 12 tién d thic diy sy phd bién cta cic hé théng dwdng hdm
song song trong cac di 4n phat trién ha tAng giao thong m&i. Truée bbi
canh nhu ciu giao théng c6éng cong ngay cang gia ting, dic biét tai cac
khu vie d6 thi phat trién nhanh, viéc xdy dyng céc hé théng dwong
ham song song dang tré thanh mot xu huwéng phd bién trén pham vi
toan ciu.

Vao nhitng nim gin day, chu dé v& phuwong phap thiét ké va tinh
toan tai trong, ciing nhit x4c dinh d6 én dinh ctia ndn d4t xung quanh
duwdng him song song, di tré thanh mét trong nhitng vin dé duoc quan
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duong hAm don 1é khéng con 1a cach tiép can diy dii, ma cin phai xem
xét dén kha ning twong tic giita cic duong hdm lan can, dic biét 1a
nhitng dwdng hdm c¢6 khoang cich gin nhau, c6 thé rit dang ké va

khéng thé bo qua.

Hinh 1. Dv 4n két ndi khu vuce ctia LA Metro.
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Nhitng tién b trong linh vic mé hinh héa s6 va phan tich bfing
phuong phap phin t hitu han da gép phin dang ké trong viéc nghién
cttu dé danh gia d6 6n dinh an toan cho dwdng him song song va dua
ra nhitng dy doan, trong d6 ¢6 thé ké dén nhu bai bao ctia nhém téc
gia Bin-Lin Chu va céng s nim 2007 [1] da tién hanh cac thit nghiém
md hinh duwong hAm song song trong cac loai dia ting khac nhau. Két
qua mo phong sb dwa trén phuong phap ng suit gia dinh (FSM) cho
thay su phit hop tbt véi dit liéu thire nghiém, chitng to FSM 14 phiong
phép phit hop d mé ta trang théi co hoc ctia duong hdm song song
trong dia tAng phtc tap. Jagdish Prasad Sahoo v Jyant Kumar nim
2018 [2] d4 4p dung phin tit hitu han dé danh gi4 d6 én dinh ctia dwdng
him song song trong d4t dinh hoan toan va d4t ma sat dinh hay bai bao
ctia Anna-Maria Zakhem dugc cong bé nam 2019 [3] da nghién ctiu vé
dudng hdm song song & Thiong Hai, din d6ng bing 14 chin cin bing
ap suét dat (EPB) lién quan dén sy twong tac phifc tap giita dit va ciu
triic ctia hdm. St dung mé hinh phan ti¢ hitu han 3D vé ¥ng x@ cta 16p
16t dwong hdm bé tong cbt thép duge phat trién bing cach st dung
phan mém Plaxis. Nhém tac gia st dung 4 mé hinh d4t tién tién khac
nhau (Mohr Coulomb, Hardening Soil, Soft Soil, Hardening Soil with
small) dugc so sanh v&i két qua thue dia dé danh gid tinh hiéu qua va
phit hop ctia mé hinh, ciing nhu @ng xt khéng thoat nudc clia dAt sét
pha yéu, mém b3o hda tai vi tri ddo him. Ngoai ra, Jim Shiau va Fadhil
Al-Asadi nam 2020 [4] ciing da xem xét @ én dinh ctia mit hdm tron
duwéi tac dong tdng hop cua tai trong phu, trong lwvong ban than cua
dét va hé théng d& bén trong. Nghién cttu nay st dung sb én dinh ban
diu ctia Broms va Bennermark [5], st dung phitong phap phén tich gidi
han phan t hitu han 3D dé so sanh véi cac thuc nghiém déng hoc trude
d6. Bén canh d6, nhém téc gia Van Qui Lai va cOng sy 2022 [6] da phan
tich tinh én dinh khéng thoat nuGe khi thi cong clia dudng him don
duoce chon dudi 16p dat sét ¢ tinh di hiéng, nghién cttu sit dung phan
tich giéi han ph?in t® hitu han phén tich gi¢i han 2D. Nghién ctu nay,
@2 ra db thi thiét ké bai todn én dinh khéng thoat mrGe khi ha thiy ctia
him c6 twdng cing trong dAt sét. Tt d6, c6 thé nhan thiy nghién ciu
vé stic chiu tai phan tich stc chiu tai duong hdm song song trong nén
sét ¢6 stic chbéng cit ting din theo d6 siu bing mé hinh vat liéu dat
NGI - ADP van con han ché va chva duge mé rong cho dén thoi didm
hién tai.

Trong pham vi nghién citu ctia bai bdo s& tién hanh phén tich stc
chiu tai dwdng hdm song song trong nén sét ¢é sttc chéng cit ting din
theo d6 sau b?ang mé hinh vt liéu ¢4t NGI - ADP trong phan mém Plaxis
2D V20 bao gdm théng sb thé hién sy ting din sic khang cit theo do
sau m. Ngoai ra, thong s6 v& chidu sau chén dwong hidm L/D, khoang
cach giita hai dwdng hdm C/D ciing dwoc khao sat. Nghién citu nay
phén tich anh hwéng cia s thay ddi cic théng s diu vao dén diu ra
12 hé s6 6n dinh ctia nén dit xung quanh dwdng ham song song, ky hiéu
la N. Ngoai ra, bai con phén tich sy &nh hudng ctia mat treegt 1én mai

déc tng v6i s thay dbi ctia thong s6 dAu vao.

2. Pit vin dé nghién citu

Trong nghién cttu ndy, dinh nghia ctia bai todn phén tich sy én
dinh ctia nén dit xung quanh hé két cAu duwdong hdm song song trong
nén d4t sét c6 site chéng cit ting din theo d6 sdu dutge thé hién & Hinh
2. Trong d6, gia dinh duwdng him thudc loai ctiing va chiu tai trong phin
bd déu trén nén dit. Cac thong s6 hinh hoc ctia mé hinh bao gdm dudng
kinh duong hdm dwoe ki hiéu 14 D, chidu cao tit mit d4t dén tim dudng

ham 1a L, khoang cach giita hai tim ctia hai dudng hdm song song 1 C.
Js
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NGI-ADP SOIL MODEL
Hinh 2. M6 hinh duwong him song song trong nén sét.

Mo hinh vat liéu dt NGI - ADP dugc 4p dung dé mé ta dic trung
ctia dit nén. M6 hinh NGI - ADP bao gém cac théng s6 co ban nhu
S.F/8,2 (thong sb thé hién sy khéng ding huwdng cta sitc khang cit clia
dat sét), m (thé hién sy tang dan cua stc khang cit theo d6 sau) nhu
cht thich trong Hinh 2. Gi4 tri S,//S,* thay déi tit 0.4-1 [7], trong d6,
céc gid tri S,2/S,” thé hé cho sy khong ddng huéng trong sitc chdng cit
ctia dit sét. Tuy nhién, trong nghién cu niy v&i muc tiéu 13 xem xét
anh huéng clia sy gia ting sitc chdng cét theo d6 sau dén sy én dinh
ctia dudng him song song, nén gia tri S,7/S,* dwoc Iva chon bing 1.
Bén canh d6, nhim don gian két qua tinh toan sic chiu tai ctia dudng
him song song anh hudng ctia myc nude ngdm duge bod qua. Viée xem
xét anh huéng ciia sy khéng ding huwéng vé sic chéng cit duge xem
nhu han ché trong bai bao ndy, va sé dugc m& rong phan tich trong cac
nghién cttu tiép theo.

Muc tiéu ctia bai toan phén tich sy én dinh cta nén dit xung
quanh hé két cAu duong hdm song song chiu sv anh huwéng cia stc
chéng cit tang dan theo d6 sau, va cach dic trung hinh hoc nhu ty 1&
do phu cta nén dat (L/D), khoang céch cua hai duong him (C/D). Cu
thé hon, nghién citu nay di phan tich sy thay db6i ctia hé sé 6n dinh N,
thé hién trong cong thitc s 1, giy ra béi sy thay dbi clia céc théng sb
L/D, C/D, va m. Trong d6, céng thitc xac dinh hé s6 N duoc 14y theo
cac nghién cttu trude day [4, 5]. Cac gia tri L/D, C/D va m dugc tham
khéo trong nghién citu [4, 5] va thé hién trong Bang 1.

N_cs—crt_ ( CL) o)
==z ™55
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Bang 1. Gia tri khao sét ctia cac thong sb.

Thong sb khao sat Gié tri
m 0.0, 0.4, 1.0, 6.0
L/D 1,2,4,6,10
C/D 2,4,8,14, 20

3. Gi¢i thiéu vé& mé hinh NGI - ADP

Bang 2. Théng sb diu vao ctia mé hinh dit NGI-ADP.

Thong sb bon vi Gia tri d6 16n
D6 cting Gur /S8 . 500,0
143 % 2,000
173 % 6,000
7 % 3,000
Db bén Sites kN/m? 10,00
SeT/sd - 0,990
Yref m 0,000
Sitine kN/m2/m 10,00
SL/Si - 1,000
To/Si - 0,700
S5 /S8 - 1,000
Heé sb Poisson vy (nut) - 0,495

Mo hinh NGI-ADP dugc Grimstad va cong su [8] 1an dAu tién dé
xult vao nim 2012. Cic thong sb sttc khang cit S, khac nhau ti thi
nghiém cit trie tiép, thi nghiém ba truc nén va kéo, ¢6 thé xac dinh
duge ng xt khong déng hwéng clia nén sét. Hién nay, mé hinh NG-
ADP di duoc 4p dung trong rat nhidu nghién ctu [9-11]. Trong phin
mém ph?m ti¢ hitu han Plaxis 2D V2020 da cip nhat mo hinh vat liéu
NGI-ADP véi cic thong sb sau:

Gyr/SA 12 ty 16 mo dun cét khi gia tai hodc d& tai véi sitc chéng
cit khong thoat niéc dang cht dong. Ty 1é d6 cling cit gia tai/ d& tai
nhv mét ty sb cta lye cit cht déng bién dang phing. Néu cudng do cit
ting theo chiéu sau thi ty s6 G,,/SA cho sitc chdng cit ting tuyén tinh
theo chiéu sau (nén khong déng nhét).

¥f 1a bién dang cét khi bi phé hoai trong nén ba truc. Tham s6 yf
(%) xac dinh bién dang cit ma tai d6 su pha hiiy dat duoc khi khéng
thoat nwéc dwdi tic dung cta tai trong & ché do nén ba truc, tic 1a
¥f = 1.5¢; tit thi nghiém ba truc.

PSS 1a bién dang cét khi ph4 hoai khi ct tryc tiép. Tham sb yP*
(%) xac dinh bién dang cit ma tai d6 su pha hiiy dat dugc khi khéng
thoat nuée & ché do cht tryc tiép (thiét bi DSS). Pbi vai dit sét cb két
thuong, bién dang trong tai nén ¥f la thap nhét va bién dang khi tai
phin mé réng ¥f 1a cao nhét. Bién dang do tai trong cit tryc tiép 1iy
gid tri trung gian, tic 12 yf < yp% <yf.

Tham chiéu d6 bén cit chu dong Stver- DO bén cét hoat déng
tham chiéu 14 6 bén cit thu dugc trong (bién dang phing) dudng din
Gng suét cha dong khong thoat nudc cho d6 sau tham chiéu Yref, dUOC
biéu thi bing don vi ng suét.

Ty 1& d6 bén cit nén ba truc trén luc cit chi dong ST /SA. Ty
1é nay xac dinh d6 bén cét trong ché do nén ba truc khéng thoat nude
ctia tai trong lién quan dén cudng do cit trong ché d6 chit déng khong
thoat nuéc trong bién dang phing.

Do sau tham chiéu Vref- & d6 sau tham chiéu Yrep tai d6 cutong
d6 cét hoat d6ng tham chiéu Sa e s xac dinh. DuGi 40 sdu nay, stic chf)ng
cét va do cting c6 thé ting tuyén tinh theo chidu sau. Trén d6 sdu tham
chiéu, 49 bén ct béng Sz,

Do ting clia ting cwong do cét theo db sau S7,.. Tham sb nay xéac
dinh mifc ting hodc giam ctia sitc chéng cit khong thoat nuée chii dong
theo d6 siu, dwgc biéu thi bing don vi itng sut trén mét don vi chiéu sau.

Ty 1é giita d6 bén cit bi dong so v&i d6 bén cit chit dong (S2/S4)

Ty 1& gitta d6 bén cét true tiép trén d6 bén cit cht dong (SP55/S4)

Mtic huy dong ban dau (z,/SA) c6 thé duge tinh tit hé s6 ap sudt
dit & trang théi nghi K,.

Hé s6 Poisson (v). Tuong ty nhu trong mé hinh Mohr-Coulomb,
ty 1& Poisson tit 0,3 dén 0,4. Khi tity chon thoat niéc Undrained (C)
dugc st dung, hé sb Poisson gin dén 0,5 nén dugc nhap bing 0,495

lam mdc dinh.
4. M6 hinh s6 ctia duong hidm

Mit tr do

Dit Anisotropic clay : ¥, re, m

Khoi chuyén vi ngang (x)
Khoa chuyén vi ngang (x)

% Chuén diéu ki¢n bién x, y

Hinh 3. M6 hinh phan ti¢ hitu han Plaxis 2D cho dwdng hdm song

song trong nén sét.

Nh3m muc dich danh gi4 va tinh toan stc chiu tai ctia dudng
him song song trong nén sét ¢ stic chéng cit ting din theo do siu,
phuong phap phén tit hitu han (FEA) va phin mém Plaxis 2D V20 dugce
ap dung cling v6i mo hinh dt NGI-ADP dé m6 phong bai todn nghién
ctu & Hinh 4. Gia thiét duong hAm song song dan hdi tuyén tinh va
trong liong riéng bing 0, nghia 14 bd qua trong lwgng ban than ctia
dwong hdm song song. Kich thwée ctia mé hinh dwge chon k§ lwdng
v6i thong sb chidu dai theo phuong x 13 40 (m) va chiéu sau theo
phuong y 12 20 (m) dé da 16n sao cho khéng c6 sy giao cét clia cac di
tregt v&i cac ranh gi¢i bién trai, phai va phia dwdi vi tri ddt duong
ham song song. Cudi ciing, diéu kién bién trong mit phing ctia mé hinh
duoc thiét 1ap theo cdc gdi twa di dong ngin can chuyén vi mé hinh
theo cdc phwong. Cu thé, d8i v6i bién trai va bién phai ctia mé hinh
duwge khéa chuyén vi theo phivong ngang x. Riéng dbi véi day ctia mo
hinh thi dwoc ¢b dinh hoan toan theo phiong x v phuong y, trong khi
duwong bién trén thi ngugce lai dugce gan tu do theo ca 2 phuong x vay.
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M0 hinh ciing dugc gan thém tai trong tac dung 1én mit dit dang tai
phan b6 ddu. Ngoai ra, chii ¥ ring stc chiu tai N dugc sit dung trong
bai bao 1a khong 6 don vi trong cac két qua thé hién & cic phin tiép
theo. Théng s6 diu vao clia mé hinh dAt NGI-ADP duge thé hién & Hinh
3. Céc dai lugng ki hiéu trong mé hinh ciing duoc thé hién ¢ Hinh 4.
Ty 1& L/D va C/D duge khao sat 1An lvgt 1a 1, 2, 4, 6, 10 va 2, 4, 8, 14,
20 v&i G 1 khoang céch tit tim him thi nh4t dén tAm hdm tht hai, L
d6 sau tir mit ¢4t dén mép trén ctia dudng him va D 1a dudng kinh cia
mbi duwong him c6 gia tri hing s6 12 1 (m).

Luu ¥ ring toan bd tai trong dugc 4p dung trong mé hinh nhui
da dé cap & trén 1a tai phan b6 déu khi chay phan tich trén mé hinh
Plaxis 2D, két qua ting tit 0 dén 100 % so v§i tai trong gan ban dau 12
20.000 kN, sau d6 két qua trong mé hinh Plaxis sé ditgc biéu thi v6i hé
s6 nhan téng (Mstage). Do d6, gid tri clia Mstage sé nim trong gi¢i han
khoang tit 0 dén 1 va tai trong cuc dai (qu — kN/m2) ctia duwong ham
song song trong nén sét v&i cip théng sb re - m bét ki sé dwgc tinh bing
c4ch 14y tich giita hé sb Mstage vé6i tai trong ban dAu 1 20.000 kN. Cubi
cling, kha nang chiu tai cyc han N dvgce ap dung tinh todn theo phwong
trinh (1).

5. Két qua
5.1. Kiém chitng két qud tiv nghién citu trude doé

Céc két qua phan tich ctia 50 trudng hop ting vi cac trudong hop

Bang 3. Két qua phéan tich cac triedng hop, thé hién hét két qua ctia m.

khao sit (m=0, 0.4,1,2,6; L/D = 1, 2,4, 6,10; C/D = 2, 4, 8, 14,
20) dwgc thé hién & Bang 3. D& kiém tra tinh phit hop ctia két qua phan
tich tif mé hinh s da thuc hién, bai bdo nay thuc hién so sanh véi cac
tredng hop phén tich cho bai todn dwdng him song song trong nén sét
ddng nhét (sf/sA = 1) ctia cdc tic gia trude day, cu thé: Wilson et al.,
2014 [12], Wilson et al., 2015 [13], Sun et al., 2021 [14], Zeng et al.,
2022 [15]. Viéc so sanh két qua tit nghién citu nay va két qua ctia cac
nghién ctu trwée day duge thé hién & Hinh 5.

Ti¢ Hinh 5, ¢6 thé nhan thiy ring két qua phén tich hé sé sttc chiu
tai N biing mé hinh NGI-ADP cho dudng hdm song song trong nén sét c6
stic chéng cit ting din theo d6 sau Ia twong ddng véi két qua ctia Wilson
et al., 2014 [12], Wilson et al., 2015 [13], Sun et al., 2021 [14], Zeng et
al., 2022 [15]. Sy twong ddng nay dugce giai thich 14 do mé hinh NGI-
ADP sé chuyén thanh mé hinh LB FELA — mé hinh dugc sit dung trong
bai toan phén tich ctia Wilson et al., 2015 [13], Sun et al., 2021 [14],
Zeng et al., 2022 [15] tng v&i tridong hop s /s# = 1. Luu § ring, viéc
phan tich cho dwdng him song song trong nén sét khong déng huéng
bing mé hinh NGI-ADP chuta dugc thite hién trde diy, nén tac gia khong
thé so sanh cho céc tridng hop khong déing hiéng tng véim = 0.4, 0.6.
1.0. Piéu ndy cho thiy, két qua phan tich 12 phit hop v&i nghién ctu truée
d4y va c6 thé md rong phan tich cho trudng hop dudng hdm song song
trong nén sét khong ding hwéng. Bén canh d6 ciing cho thiy sy t&i wu
clia m6 hinh NGI-ADP bén canh viéc phan tich cho nén sét ding huéng
cdn c6 thé phan tich cho nén sét khong ding huéng.

s c/D
/ st " L/p 2 4 8 14 20
1 1,810 2,451 2,456 2,454 2,454
2 2,416 3,028 3,470 3,469 3,470
0 4 3,424 3,653 4,332 4,643 4,644
6 4,211 4,200 4,662 5,308 5,376
10 5,275 5,122 5,249 5,698 5,997
1 2,602 3,256 3,262 3,259 3,260
4,097 5,498 5,702 5,703 5,704
0.4 7,631 8,887 10,607 10,600 10,601
11,782 12,710 15,000 15,784 15,782
10 21,247 21,510 23,754 26,606 26,985
! 1 3,751 4,407 4,413 4,403 4,412
6,585 8,911 8,916 8,911 8,920
1 13,841 16,653 19,303 19,295 19,302
22,915 25,377 30,271 31,083 31,079
10 44,849 45,899 51,367 57,576 57,549
1 13,077 13,600 13,633 13,621 13,613
27,190 35,150 35,241 35,149 35,183
6 65,370 81,128 91,053 91,055 91,097
115,193 130,385 156,954 157,435 157,392
10 241,181 248,855 281,125 311,548 311,563
JoMc | 65



Tap chi Vit liéu & Xdy dung Tdp 14 S6 06 ndm 2024

=1, pDsreg=0, 1/D=1

-

2;’:“/5:5"@‘/4\

—Present study
—4—Wilson et al., 2014 (dual circular tunnels)
Wilson et al., 2015 (dual square tunnels)

Sun et al., 2021 (dual horseshoe-shaped tunnels)

Zeng et al., 2022 (dual circular unnels)
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5.2. Phdn tich mé rong két qud tir mé hinh Plaxis 2D

Db thi & Hinh 6. (a-d) thé hién sy anh hudng ctia khoang cach
gitta 2 duwong hdm (C/D) dén hé sé d6 én dinh N, ¢ thé thiy ring,
gia tri hé s6 6n dinh N ting l1én khi C/D ting. Ti¥ &6 chitng minh ring,

khi ti 16 C/D cang ting, déng nghia véi viée vi trf dit hai dudng hAm

song song cang xa, thi én dinh ctia nén dit xung quanh dwdng him

song song ciing tang. Tuy nhién khi gia tri L/D cang tdng thi anh

hwéng clia C/D cang 16n thong qua viée hé s én dinh N chi én dinh
v&i gié tri C/D 16n hon. Bén canh d6, khi m tang 1én Hinh 6. (a-d),

thi hé s6 N ciing tang lén.

Hinh 5. (a-d) Anh hudng cta ty 1& C/D dén site chiu tai N ctia duong him
vGi C/D = 2,4,8,14,20;L/D = 1,2,4,6,10; m = 0; 0,4; 1,0; 6,0 var, = 1,0.
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Hinh 6. (a-d) Anh huéng clia ty 1é L/D dén site chiu tai N cia dudng him
v6iC/D = 2,4,8,14,20;L/D = 1,2,4,6,10;m = 0; 0,4; 1,0; 6,0 var, = 1,0.

O day, dé thuan tién cho viéc xét sy anh hudng riéng cta ty 1é
L/D dén hé s6 6n dinh N, Hinh 7. (a-d) thé hién méi quan hé giita N va
L/D. Tit két qua & Hinh 7. (a-d) ¢6 thé théy, khi gié tri L/D ting lén, hé

s6 6n dinh N ciing ting 1én. Diéu niy Gng véi sy lam viéc thye té cua

nén dét xung quanh duong him. Pudng him cang su, tai trong phat

sinh chuyén vi cang nho so v&i trong lvgng ban than dat nén, dan t&i

d6 6n dinh d4t nén tang 1én.
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Hinh 8. (a-e) thé hién anh huéng clia sy gia ting sitc chdng cit

dén d6 sau én dinh dit nén xung quanh dwdng him song song. Cu thé
hon, Hinh 8. (a-e) thé hién sy twong quan giita hé s én dinh N va m,
trong cac truong hop L/D = 1, 2,4,6,10va C/D = 2, 4, 8, 14, 20. C6

thé thiy ring méi quan hé giita N va m 13 tuyén tinh cho moi trudng

hop, trong d6 m cang ting thi gi4 tri N cang ting. Diéu d6 thé hién ding

ban chét ctia nén dét khi site chéng cit ctia dit ting dia trén gid tri m

thi nén dAt xung quanh dudng him song song ciing én dinh.
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D =20

250 +

150 § et

100 4

504 -

m

(e)

Hinh 7. (a-e) Anh hudng ctia m dén site chiu tai N ctia duong hdm
v6éiC/D = 2,4,8,14,20;L/D = 1,2,4,6,10; m = 0; 0,4;1,0; 6,0 var, = 1,0.

5.3. Co' ché phd hoai ctia nén ddt xung quanh dudng hdm song song

Bén canh viéc khao sit tvong quan giita hé sb N va cac bién khao
sat (L/D, C/D, m), nghién cttu nay con khao sat anh huéng ctia cic bién

TR

[T
LA
°

T TS

a.L/D=1,C/D=4,m=1

khao sat dén co' ché mét 6n dinh ctia nén dit xung quanh dwdng hdm song
song. Cu thé, Hinh 9. (a-d) thé hién sy thay dbi ctia co' ché méit én dinh khi
L/D thay dbi. Cu thé, khi L/D ting 1én, viing pha hoai (viing mit én dinh)
¢6 xu huéng mé rong hon cho cac treong hgp C/D = 4,m = 1.

b. L/D=4,C/D=4,m=1

c.L/D=6,C/D=4,m=1

Bén canh d6, Hinh 10. (a-d) thé hién anh hwdng ctia khoang cach
gitta hai dwdng hdm song song dén c6 ché mit én dinh cta nén dit
xung quanh duwdng hdm song song. Cac tredng hop duge phan tich bao
gdm: C/D thay dbi tit 2 d¢én 14 va C/D = 6, m = 1. Theo két qua dugc
biéu thi & Hinh 10. (a-d) cho ta thiy khi ty 1& C/D ting din, co ché pha

d. L/D=10,C/D=4,m=1
Hinh 9. (a-d) Anh huéng clia 16p pht dén co ché phé hoai clia nén dit xung quanh dwdng him song song.

hoai clia dit nén xung quanh dudng hdm song song giam di vi ving
anh hudng ciing bit du tach biét. Tai ti 16 C/D = 14, vliing anh hudng
ctia duwong him song song dwoc coi 14 hoan toan tach rdi, ing xit nhu
nhitng duwong hdm don 1é, khong bi anh hudng bi duwng ham 14n can.
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c.C/D=8,L/D=6,m=1

b.C/D=4,L/D=6,m=1

d.C/D=14,L/D=6,m =1

Hinh 10. (a-d) Anh huéng ctia khoang cich dén co ché ph4 hoai ctia nén d4t xung quanh dwdng hdm song song.

Twong tu, d xét sy anh huéng cia m (sttc chdng cét ting din
theo d6 sau) dén co ché phé hoai ctia nén dt xung quanh dudng ham
song song, cic triedng hgp duge phan tich bao gdbm L/D = 6, C/D = 4
va m thay dbi tit 0 dén 6. Tit két qua dwoce biéu thi & Hinh 11. (a-d),
nghién cttu di gid dugce khi m ting, co ché phé hoai dit nén xung quanh

a.m=0.0,C/D=4,L/D=6

c.m=10,C/D=4,L/D=6

ctia dwdng hdm song song ciing ting theo. Cu thé, trong khoang m tit
0.0 dén 0.4 bién dang nho va ddng d8u, chi ra ring nén d4t c6 kha ning
chiu tai én dinh & mitc khang cit nay. Khi gi tri m ting tt 1.0 dén 6.0,
bién dang bt dAu ting 1én dang ké va tap trung giita hai dwdng him.

b.m =0.4,C/D=4,L/D =6

d.m=6.0,C/D=4,L/D =6
Hinh 11. (a-d) Anh huéng ctia m (sitc chdng cit ting dan theo d6 sau) dén co ché pha hoai ctia nén d4t xung quanh dwdng hdm song song.

JOMC | 69



Tap chi Vat liéu & Xdy dung Tdp 14 $6 06 ndm 2024

6. Két luan

Bai bdo phan tich stc chiu tai cia dudng hdm song song trong
nén sét c6 sitc chdng cit ting din theo d6 siu bing mé hinh NGI - ADP
v6i st hd trg ctia phan mém Plaxis 2D V20. Mot s két luan duogc rit
ra nhu sau:

Anh huéng ctia khoang cach C/D dén hé s 6n dinh N va mit
trivgt pha hoai. Cu thé, khi C/D ting, nghia 12 khoang céch giita hai
dwong him cang xa, hé sb 6n dinh N cang ting va co ché pha hoai ctia
@4t nén xung quanh dudng him song song giam di, viing anh hwdng
ciing bét dAu tach biét. Biéu nay chiing to6 ring, twong tic gitta hai
dwdng him giam khi khoang céch ting, din dén d6 6n dinh ctia nén dit
xung quanh tang.

Anh huéng cia chiéu sau dat L/D dén hé sb 4n dinh N va mit
trugt pha hoai. Cu thé, khi L/D ting, tic 1a chidu sdu dit dwdng hdm
tiang, hé sé 6n dinh N ciing ting va viing pha hoai (viing mit én dinh)
¢6 xu huwéng mé rong. Pidu nay phit hop véi thue té, khi dudng hdm
dit cang sdu, tai trong phat sinh chuyén vi cang nho so v&i trong lwong
ban than dit nén, din dén d6 6n dinh ting.

Anh hwéng ctia m (ste chéng cit ting din theo d6 sau) dén hé
s6 én dinh N va miit trugt pha hoai. Cu thé, hé sb 6n dinh N tang tuyén
tinh va co ché pha hoai nén dit xung quanh ctia dwdong him song song
ciing ting theo, tip trung giita hai dwong hdm khi m ting, cho thiy
riing khi sitc chdng cit clia d4t ting theo chidu sdu, d6 dn dinh ctia nén

dt xung quanh dudong hdm ciing ting theo.
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