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For the coal mine tunnel, each type of cross-section of the tunnel will cause
different laws of mechanical change in the rock mass around the tunnel
This difference is expressed through quantities such as displacement, stress,
the damage zones within rock mass, etc.. It is completely unreasonable to
adopt an independent mechanical parameter to evaluate the selection of
the most optimal shape for the tunnel. To simulate the tunnel excavation
process with different types of cross-section shapes in the same geological
conditions, the software FLAC3P was employed. The data extracted from
numerical simulation including displacement, stress field, plastic
deformation area, the thickness of plastic deformation zone at the top, side,
and bottom of the tunnel are evaluated. The type of section shape with the
highest score will be evaluated as the most optimal one. The present case
study shows that the type of cross-sectional shape of the straight wall with
curved arch and deviated trapezoid got the highest scores of 36 points and
30 points, respectively. Therefore, the type of cross-sectional shape of the
straight wall with curved arch and deviated trapezoid should be used. This
shape choice will be the most optimal, and beneficial to the stability of the
tunnel both during excavation and production progress.
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Déi véi dwomng 10 dao trong than, méi logi tiét dién ngang dwong 10 khdc
nhau sé gdy ra nhirng quy ludt bién doi co hoc khdc nhau trong khoi dd xung
quanh dwong 0 thé hién théng qua cdc dai lwong nhw: chuyén dich, trng
sudt, pham vi viing khéi dd phd huy,... Bai bdo st dung phdn mém FLAC 3P dé
md phdng dwong 16 véi cdc loai hinh dang tiét dién ngang khdc nhau dao
trong cung mot diéu kién dja chdt. Cdc két qud trich xudt tir mé phdng s
nhw la gid tri chuyén vi, trwong u'ng sudt, viing bién dang déo, chiéu day vun
bién dang déo tai ndc, hong, nén [o,... dwoc dwa vé cung mot hé qui chiéu
khéng don vi. Tong diém cudi cting ctia mdi loi hinh dang tiét dién ngang sé
dwoc diing dé so sdnh. Loai hinh dang tiét dién nao c6 s6 diém cao nhdt sé
dwoc ddnh gla la t6i wu hom so véi cdc loai hinh dang tiét dién con lai. Két
qua khdo sat trong nghién ctru cho thay logi hinh dang tiét dién twong thang
vom cong va hinh thang léch dat s6 diém cao nhdt lan lwot la 36 diém va 30
diém. Nhuw vdy véi duong 16 ddo trong than, st dung hai loai hinh dang nay
sé la t6i wu nhdt, cé loi cho 6n dinh dwong o cd trong giai doan dao 16 chudn
bi va str dung phuc vu sdn xudt.

© 2022 Trudng Pai hoc M6 - Bia chit. T4t ca cac quyén dwoc bao dam.

1. M¢& dau

Hién nay, cdc nghién cttu trong nwéc cling
nhuw thé gi¢i vé anh hwdng loai hinh tiét dién dén

C6 nhiéu nguyén nhan dan téi sw mat 6n dinh
cta dwong 10, trong d6 mot trong nhirng nguyén
nhin quan trong 1a hinh dang mit cit ngang
dwong 10 va két cdu chong st dung (Ngo, 2020).

“Tdc gid lién hé
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on dinh duwong 10 kha nhiéu (Dai va nnk., 2004; Jia,
2008; Li va nnk,, 2010; Sun va nnk.,, 2008). Tuy
nhién, vin dé danh gia mic d6 anh hwdng cta
hinh dang tiét dién ngang dén 6n dinh khdéi da
xung quanh dwong 10 cling nhw phwong thirc lya
chon hinh dang tiét dién t6i wu phuc vu thiét ké thi
cong hiéu qua an toan chwa dwgrc chi trong nghién
ctru. Mit khac hién nay & nwéc ta tiét dién ngang
dwong 10 thwong dwoc lwa chon theo kinh
nghiém hoac
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chon theo cac tiét dién mAu do Tap doan Céng
nghiép Than - Khodng san Viét Nam ban hanh dwa
trén hé s6 do kién co cla dat da, do vay déi khi con
dan t&i loai hinh tiét dién ngang chwa hop ly.

Trong nwéc, viéc sit dung phwong phép so
trong nghién ctru 6n dinh dwong 16 véi loai hinh
tiét dién chi nhat, hinh tron, hinh vom twong
thang cling di dwoc mot s6 tac gid nghién ctu
(Pao, 2014; 2018; Pham va Nguyén, 2021). Tuy
nhién cach danh gia dinh lwong anh hwéng nhiéu
yéu to khi xem xét d&nh hwdng cta cic loai hinh
dang tiét dién ngang dén 6n dinh duwdng 10 nham
phuc vu cong tac thiét ké, tinh todn 6n dinh dwong
10 dao trong than nén dworc trién khai nghién ctru
thém. Trong bai bao nay, tac gia st dung 4 loai
hinh tiét dién ngang phd bién hién nay trong cac
duong 10 dao trong than 1a: twong thang vom ban
nguyét, hinh chit nhat, hinh thang can, hinh thang
1éch va thdng qua st dung phan mém FLAC3P tién
hanh mé phong dwong 16 doc via mdt dwong xe
trong giai doan dao 1o, tir d6 dwa ra dwoc cac két
qua bién dang trong khéi da xung quanh dwong 1o,
quy luét phan b6 viing bién dang déo,... Ttr két qua
trong nghién ctru thu dwgc & méi thong s thanh
phan nhw la &ng suit cuwc dai, bién dang 16m nhit,
chiéu day viing pha huy, mdi thong s nay dworc
cho diém véi tirng tiéu chi. Sau d6 dwa vao két qua
tong hop diém cda tat ca cac tiéu chi sé lwa chon
dwoc loai hinh tiét dién dworc cho la toi wu trong
diéu kién dia chit cu thé.

2. Phwong an mé phéng va thong sé co’ ly dat
da str dung trong moé hinh

Lwa chon hinh dang tiét dién khdo sat 1a hinh
chir nhat, hinh vom twong thang, hinh thang cin
va hinh thangléch. G6c nghiéng phan 1ép da vavia
than 1a 200, chiéu day via 3 m, hé sé ap luc ngang
A = 1. Trong m6 hinh mo6 phong st dung tiéu
chuin pha hily Mohr-Coulomb . Cac théng s6 chu
yéu ciia mo hinh thé hién & Hinh 1 va Bang 1. bé
tién cho viéc so sanh, nhém tac gia da chon chiéu
rong 16n nhit cta 4 loai mit cit ngang la 4 m,
chiéu cao lay tai tim dwong 10 3 m, cu thé nhw
Hinh 1.

Trong tit ca cac trwomg hop dwong 1o dwoc
bé tri & trung tAm via, dé tranh tic dong do qua
trinh khai thac, chiéu rong moé hinh lay 60 m, do
cao ldy 50 m. Cin ctr vao do sdu dwong 10, bién
trén mé hinh cadch mit dit 150 m, bién dwéi cach
200 m. Tinh chit co hoc tirng 16p da dwoc thé hién
trén Bang 1.

3. Phin tich két qua mo phong sé
3.1. Phdn tich quy ludt phdn b6 trng sudt dén én
dinh dwong lo

Sau khi chwong trinh tinh chay xong, tién
hanh trich xuit di liéu thu dwoc phan bé trwong
trng suit nhw cac Hinh 3 va 4.

Phén tich Hinh 3 va 4 cho thay:
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Hinh 1. B6n dang mdt cdt ngang dwong 0.
(a) hinh twong thdng vom bdn nguyét; (b) hinh vudng; (c) hinh thang cén; (d) hinh thang Iéch.

Bdng 1. Bdng tinh chdt co hoc ctia cdc I6p ddt dd than Idp mé hinh.

TT | Tén da Trong lwong thé| Cwong do khang| Hés6é |Lwcdinhkét| Héso Mﬁ dun dan| G6c ma sat
tich, (kG /cm3) | nén, (kG/cm?) |kiéncof| C(kG/cm? | Poissonv |hoiE (GPa)| trong, (°)

1 | San két 2.6 1200 12 300 0,3 25,36 35

2 | Catkét 2.6 800 8 250 0.28 20 34

3 | Botkét 2.6 500 5 160 0.28 18 32

4 | Than 1.5 150 1.5 45 0.35 5 20
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Hinh 3. Phdn b6 trng sudt thdng dimg khéi dd
xung quanh dwong [o.
(a) hinh twong thang vom bdn nguyét; (b) hinh
vuéng; (c) hinh thang cdn; (d) hinh thang léch.

FLAC T T

FLACID 81 |

d)
Hinh 4. Phdn b6 ting sudt ndm ngang trong khéi
dd xung quanh dwong Io.
(a) hinh twong thang vom bdn nguyét; (b) hinh
vuéng; (c) hinh thang cdn; (d) hinh thang léch.

(1) Sau khi khai dao dwong 10, trang thai ing
suit cin bang 3 truc clia khéi d4 bi pha v&, tng
suat nguyén sinh trong khoi da sé bi phan bé lai,
vung ng sudt tip trung xuit hién & cac do sau
khac nhau trong khéi d4, mirc do giai phong tng
sudt cling dién ra v&i cac mirc dd khac nhau. C6 thé
thay v&i hau hét cac tiét dién, sy gidi phong tng
suit déu xay ra & noc va nén 1o. Do ciu tao dat da
phéan 16p nghiéng nén treong ng suit khoi da
xung quanh dwong 10 khdng con phan bé dang doi
xtrng qua truc dwong lo.

(2) V6i treong tng suit thang ding, khi st
dung loai hinh tiét dién twong thang vom cong thi
hién twong tip trung irng suat chu yéu xuat hién &
1an can khu vyce twong 10, pham vi vung tap trung
Urng suat bén hong phai I6n hon bén héng trai.

(3) Vi loai hinh tiét dién hinh chit nhit, &
phén gitra hai hong 10 su tp trung rng suit twong
déi 16m, irng sudt tap trung dat khoang 6,19 MPa,
trong khi n6c va nén 16 van chi yéu la gidi phéng
trng suit. Nguyén nhan chu yéu 1a do anh hwong
gbc dbc cta via than, tai hai vi tri ké trén déu nam
trong 1ép than c¢6 cwong d6 thip, dwédi tic dung
clia ing sudt tap trung phat sinh pha hily dan téi
hién twgng gidi phong ing suét.

(4) Véi loai hinh tiét dién la hinh thang cén,
hién twong tip trung (rng sudt chd yéu phat sinh &
hai géc nén 10, nhung pham vi tip trung (ng suit
va cuong do gan goc dudi cuing bén phai 1o6m hon
gbéc dwédi bén trai ciia dwong 10. Vi loai hinh tiét
dién hinh thang léch, vé co ban & hai bén hong 1o
déu ndm & trong 16p than va cao dd clia hdng phai
cao hon hong trai, khoi da & pham vi nay pha hiy
cling nghiém trong hon thé hién sw giai phong trng
suit 1on, vi vay sy tip trung (g suat so véi hong
traila yéu hon.

(5) Tién hanh thdng ké s liéu tng suit thang
dimg va &rng suit nam ngang trong khdi d4 xung
quanh dudng 10 (g véi cac loai hinh mit cat khac
nhau dwoc thé hién nhw cac Hinh 4 va 5. Quan sat
Hinh 5 cho thay, sau khi khai dao dwong 1o véi bon
loai hinh dang tiét dién khdo sat, gia tri ng suit
thang ding 16n nhit cta khéi d4 xung quanh
dwong 10 trong truong hop tiét dién hinh vom
twdng thang 16m nhitla 7,2 MPa.

Gia tri dinh ng suit thang ding trong khoi
da xung quanh dwong 10 trong trueong hop tiét
dién hinh chi¥ nhat va hinh thang 1a bang nhau,
khoang 6,2 MPa. Déi véi rng suit ngang, g sut
cuc dai cta loai hinh tiét dién vom twdng thang 1a
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Ung suit thing goc

Hinh 5. Gid tri ttng sudt cwc dai khi khai dao dwong
[0 v&i cdc dang tiét dién dwong 10 khdc nhau.

nhé nhat khoang 2,59 MPa, véi ba loai hinh tiét
dién con lai, dinh (tng suit ndm ngang thay dai tir
3,29+3,43 MPa va pham vi dao dong kha nhé.

3.2. Phan tich quy ludt phdn bé bién dang dén
on dinh dwong lo

Sau khi khai dao dwong 10 s6 mit phang tw do
tang 1én, khéi da c6 xu hwéng dich chuyén vao
khoang khong da khai dao, ndc va hai bén hong 1o
dich chuyén kém theo d6 1a lwong bung nén tang
1én. Gia tri &ng suit, chuyén vi dirng - chuyén vi
ngang lén nhat khoi d sau khi tién hanh khai dao
dwong 10 thé hién trén Hinh 6.
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Hinh 6. Chuyén vi Iém nhdt khoi dd xung quanh
dwong Io.

Tir Hinh 6 cho thay:

(1) boi véi khu vire da néc 1o, sau khi khai dao
duwong 10 st dung loai hinh dang tiét dién ngang
hinh chit nhat, lwong dich chuyén néc 1én nhit dat
téi 501,75 mm, ding thi 2 la loai hinh tiét dién
hinh thang can 1a 429 mm, dng thir ba la hinh
twdng thang vom cong véi chuyén vila 427,1 mm,

tiét dién dudng 10 hinh thang 1éch v&i ciu tao noc
10 hdu nhw nam trong 16p da do vy lwong dich
chuyén néc nho6 nhitla 310,8 mm.

(2) Sau khi khai dao dwong 1o, d6i véi phan
nén 10, loai hinh tiét dién hinh thang cin cho lwgng
bung nén bé nhit khoang 410,29 mm, loai hinh
tiét dién hinh thang léch cho lwgng bung nén 1én
nhitkhoang 433,87 mm. Loai hinh tiét dién twong
thang vom cong va hinh chit nhat cho lwgng bung
nén gan twong dwong nhau khodng 421 mm.
Trong ca 4 loai hinh dang tiét dién dwong 1o khao
sattrén, sy chénh léch lwong buing nén gitra gia tri
16m nhit va nhé nhat 1a 22,58 mm. C6 thé thiy sw
anh hwdng cta loai hinh tiét dién dén lwong dich
chuyén bung nén la kha nho.

(3) Dbéi voi hong trai duong 1o, giad tri dich
chuyén 1én nhat cla hai loai hinh tiét dién dwong
10 hinh chit nhat va hinh thang léch kha twong
dong khoang 200 mm, trong khi d6 loai hinh tiét
dién twong thang vom cong va hinh thang can
lwong bién dang kha nhé khoang 137 mm. Véikhu
vurc hdng phai dwong 10 thi loai hinh tiét dién hinh
thang cin va hinh thang 1éch cho bién dang twong
d6i 1é6m khoang 213 mm, tiét dién hinh vom twong
thang cho bién dang nh6 nhitkhodng 160,97 mm.

3.3. Phdn tich quy ludt phdn bé viing bién dang
déo dén 6n dinh dwong lo

Quy luat phan b6 ving bién dang déo khéi da
xung quanh dwong 16 khi khai dao trong than thé
hién nhw Hinh 7. Tt Hinh 7 c6 thé nhén thay:

(1) Pwong 16 sau khi dao, (rng suit trong khoi
da xung quanh sé bi phan bé lai, phan khéi da lan
cin bién 10 tir trang thai (rng suat ba truc chuyén
sang trang thai &ng sudt hai truc, kha ning mang
tai gidm xudng phat sinh bién dang déo. Doi véi
loai hinh tiét dién twong thang vom cong, pham vi
vung pha hiy chi yéu phan bé tai nhirng vi tri nhw
no6c 10 phan (vai vom bén phai), hong phai khu vuec
gitranén 10 (hwéng vé goc trai nén 10). Tai phan da
gan bién cia n6c va nén 10, dang pha huy cha yéu
la pha hty kéo (Tension-P), Con lai la dang pha
huy do cit (shear - p). Ngoai ra tai cc goc 10 phat
sinh pha hty véi chiéu siu twong déi 16m, trong d6
bé sau pha huy tai goc nén 10 trai la 2,35 m, bé sdu
pha hily géc nén 10 bén phaila 1,98 m.

(2) Vi loai tiét dién hinh chi¥ nhit, hinh dang
vung pha huy déo trong khéi d4 xung quanh
dwong 10 so véi khi 4p dung loai hinh tiét dién
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Hinh 7. Phdn bé bién dang déo khdi dd xung
quanh duong 16, (a) hinh twomg thdng vom bdn
nguyét; (b) hinh vuéng; (c) hinh thang can; (d)
hinh thang léch.

= Tuodng thing vom cong ™ Chir nhat
® Hinh thang léch

2.5 1
= Thang can

2

1.5 1
1 4
0.5
0 - T T T

Noc 1o Nén 1o Hong trai

Chiéu diy ving pha hiry/m

Hong phai

Hinh 8. Chiéu day ving phd htly lén nhdt.

twong thing vom cong co ban 1a dong nhit, tuy
nhién dién tich viing pha htly hai bén hong 16 tang
1én 6 rét, bé day viing pha hily & néc phia géc bén
trai dwong 10 1a 1,95 m, chli yéu 1a pha hily cit-kéo
(Shear - P Tension-p ). P siu pha hiy ctia goc nén
bén phai 10 la 2,0 m, dién tich pha huy géc nén lo
bén trai giam ré rét so voi khi str dung loai hinh
tiét dién vom cong twdng thang

(3) Khi str dung loai hinh tiét dién hinh thang
can so v&i loai hinh tiét dién chir nhit cho thay, tai

cac goc dinh 10 khong xut hién pha hoai ro rang,
tuy nhién tai cic goc nén 10 lai bi pha hoai nghiém
trong, trong d6 do sdu pha hoai géc nén 10 bén trai
dat dén 2,16 m, d6 sau pha hoai tai goc nén 10 bén
phai dat dén 1,94 m. Véi loai hinh tiét dién hinh
thang léch, sau khi khai dao duwong 10 tai cac goc
nén 10 vé co ban la khong hé phéat sinh pha hoai,
pham vi pha hoai nhiéu nhit & cac khu vure cao ctia
phan hong phai véi bé sdu pha hoai 1on nhat 1a
1,76 m.

Tl Hinh 8 nhén thiy, tai phan ndc 1o & loai
hinh tiét dién chit nhit cho chiéu siu ving pha
hoai 1é6n nhat 1a 1,92 m, véi hoai hinh tiét dién
twong thang vom cong va hinh thang 1éch chiéu
day vung pha hoai kha gan nhau, loai hinh tiét dién
thang cin cho gia tri chiéu day viung pha huy nho
nhit khodng 0,06 m. C6 thé thiy ngoai loai hinh
tiét dién hinh chir nhat, chiéu siu viing pha hiy
ndclo trong 3 loai hinh tiét dién con lai 1a kha dong
nhat. Tuy nhién, véi khu vuee chinh giita nén 1o thi
chiéu siu viing pha htly ctia ca 4 loai hinh tiét dién
12 kha twong dong nam trong khoang 1,76+1,80
m.

(5) B6i véi hai bén hong 10, loai hinh tiét dién
hinh thang cén cho gi4 tri chiéu sdu viing pha hiy
16m nhit, dirng thir 2 1a loai hinh tiét dién hinh chi
nhit, hinh thang 1éch ding thi ba, nhé nhit la loai
hinh tiét dién twong thang vom cong. Ngoai ra viéc
chiu anh hwédng ctia ciu tao dia chit phan l6p véi
goc nghiéng trung binh nén tai khu viec hong phai
clia cac loai hinh tiét dién twong thang vom cong,
hinh chi¥ nhat, hinh thang can, hinh thang léch cho
gia tri chiéu day viing pha hiy 16n hon hong trai.
Cu thé chiéu day vung pha huy 1én nhit & bén
héng trai véi 4 loai hinh tiét dién trén lan lwot 1a:
0,98; 1,68; 1,78 va 1,3 m bén hong phai lan lwot 1a
1,48; 1,78; 2,19 va 1,76 m, bién do chénh léch la
0,5;0,1; 0,41 va 0,46 m.

(6) St dung ham fish trong FLAC3P tién hanh
trich xuat dir liéu dién tich viing pha huy khoi da
xung quanh dwdng 10 khi khai dao véi cac loai
hinh tiét dién khac nhau, tién hanh téng hop thu
dwoc biéu d6 nhw Hinh 9. Dong thoi nhin thiy,
sau khi khai dao dwong 16 dién tich ving pha huy
khéi da xung quanh bién 10 16n nhat khi str dung
loai hinh tiét dién hinh chi¥ nhat dat dén 20,03 m?,
hinh thang cin la 17,12 m2, loai hinh tiét dién
twdng thang vom cong va hinh thang 1éch cho dién
tich viing pha hiy gin twong dwong nhau, lwong
chénh léch khong nhiéu khoang 0,2626 mz2.
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Hinh 9. Dién tich viing bién dang déo.

3.4. Lwa chon hinh dang mdt cdt ngang dwong
lo t6i wu nhdt

Qua khdo sat trwong ng suit, chuyén vi va
hinh thai pha hay khéi d4 xung quanh duong 1o
sau khi khai dao twong &ng véi cac loai hinh dang
tiét dién dwdng 10 khac nhau c6 thé nhan thiy: moi
loai tiét dién ngang duwdng 10 khac nhau c6 nhirng
quy luét bién d6i véi nhitng qui luat khac nhau.
Puwong 10 c6 su tip trung (rng suat nho nhat khong
c6 nghia 1a pham vi pha hiy cting nh6 nhat. Puong
10 c6 lwong bién dang ndc 1o 1én nhit khong cd
nghia la bién dang hong nho nhat. Vi vay chi thong
qua mot tham s6 co hoc doc lap dé danh gia lwa
chon hinh dang t8i wu nhat cho dwong 10 1a chwa
hop ly. Bé ting thém tham s6 khi khao sat, loi
dung phwong phap so sanh khong don vi do dé
dwa cac tham so vé cung mot hé quy chiéu dé tién
hanh so sanh phan tich nhu: mrc d6 phu hop gitta
hinh dang tiét dién mat cat ngang dwong 1o va
phan bd dia chit, mirc d6 kho khan khi thi cong, hé
sO str dung tiét dién ngang duwdng 10,... Trong do,
nguyén tac cong diém danh gia nhw sau:

(1) Cac tham s6 st dung dé€ danh gia: gia tri
Umg sudt thang ding, ¢ng suit ngang cuc dai,
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lwong ltin néc-bung nén cuc dai, lvgng bién dang
hong trai, hdng phai cuwc dai, chiéu day vuing pha
hiy ndc, nén va hai bén hong10, dién tich viing pha
hiy déo khoi da xung quanh dwonglo,... tong cong
11 tham s6 khéo sat.

(2) Nguyén tic cho diém: khi (rng sut cwc dai
cang lén thi s6 diém cang thap, ngworc lai thi diém
cang cao. Bién dang, pha hoai cang 16n ching té
kha nidng thich Gng véi diéu kién via than doc
thodi clia hinh thai mat cat ngang nhd, diém tinh
dugrc sé thap, ngwoc lai thi diém thu dwoc sé cao.

(3) Phwong phap cho diém: st dung 11 chi
tiéu danh gia tir 1én dén nho theo thi tw sau, loai
hinh tiét dién nao c6 lwong gia tri 16m nhat danh s
1, sau d6 lan lwot vi tri va s6 twong tng la s6 2, 3
va 4. L4y chi tiéu ¢ng suit thang ding 1am vi dy,
gia tri img suit thang ding twong Gng vai 4 loai
hinh tiét dién twong thang vom cong, hinh chi
nhat, hinh thang can va hinh thang léch 1a 7,2;
6,19; 6,21 va 6,2 MPa. Dwa vao chi s nay xép theo
chiéu tlr 16n dén bé s6 diém twong ng la dwong
10 ¢6 hinh dang tiét dién mat cit ngang twong
thang vom cong -1 diém, hinh thang 1éch -3 di€ém,
hinh chit nhit -4 diém va hinh thang cin -2 diém.
Vi 10 chi tiéu con lai, cach cho diém twong tu.

(4) Phwong phép tong hop diém cudi cung:
tong hop diém tir 11 chi tiéu khao sat ctia moi loai
hinh tiét dién dwong 10 nhw cac Bang 2 va 3.

Phén tich Bang 3 cho thiy, treong hop dao 1o
trong than véi ddc diém ciu tao dia chat nhw Bang
1 md ta, diém tich liy cua tiét dién ngang hinh
twdng thang vom congla cao nhit dat 36 diém, sau
d6 1a dén loai hinh tiét hinh thang léch dat 30
diém, hinh thang can va hinh chir nhit nhé nhit
1an lwot 1a 25 va 23 diém. Nhw vay véi diac diém
ciu tric dia chat nhw nghién ctru, loai hinh tiét
dién twomg thang vom cong va hinh thang 1éch cho
két qua tdi wu nhat.

Bdng 2. Bdng gid tri cdc chi tiéu ddnh gid lva chon hinh dang tiét dién ngang dwong 1o t61 wu.

- x . x . Chiéu day vung pha hoai | Dién

Loai hinh tiét Ung suat cuc dai, MPa Bién dang cuc dai/mm 16n nhat, m tich
dién [I;ng su/at Ung suat N6clo | Nen 1o Hong_ 10 Honf_;{_lo N6clo Ne\:n Hong Hongllo vung
thang ddng | ngang trai phai 10 [lotrdi| phdi |déo, m?2

Tuongthang 2,59 | 427,1 |421,59(174,12 | 16097 [ 1,42 | 1,8 | 098 | 1,48 |1653

hinh vom

Chir nhat 6,19 3,39 501,75|421,43|202,45]199,08|192 |1,78| 1,68 | 1,78 | 20,03
Hinh thang 6,21 3,43 429,3 |410,29|173,59 | 212,19 |1,36 |1,79| 1,78 | 2,19 | 17,12
Hmlgzgang 6,2 329 | 3108 |433,87|199,63 21439 | 1,4 [176| 13 | 1,76 |16,79
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Bdng 3. Bdng gid tri cdc chi tiéu ddnh gid lva chon hinh dang tiét dién ngang dwong 1o t61 wu.

. . : L . Chiéu day vuing pha hoai Dién
Loai hinh tiét Ung suat cuc dai, MPa Bién dang cyc dai, mm 16n nhat, m tich
dién Ungsuit | U'ngsudt | N6c | Nén [Honglo |[Honglo| Noc | Nén |Honglo [Honglo| vung
thing dirng | ngang 10 10 trai phai | 1o 10 trai phdi |déo, m?
Tuomg thang | 4 3 12| 3 4 |2 1] 4 4 4
hinh vom
Hinh thang 3 3 4| 1| 2 1 |3 |a]| 3 3 3
léch
Hinh thang cin 2 1 2 4 4 2 4 2 1 1 2
Hinh chit nhat 4 2 1 3 1 3 1 3 2 2 1

3.5. Két ludn

Thoéng qua khdo sat trwong (ng sudt, chuyén
vi va hinh thai pha htly khéi da xung quanh dwong
10 sau khi khai dao twong &ng véi cac loai hinh
dang tiét dién dwong 160 khac nhau, c6 thé nhin
thay:

Vé&i moi loai tiét dién ngang dwong 10 khac
nhau sé giy ra nhitng quy luit bién déi co hoc
khac nhau trong khéi d4 xung quanh dwong lo.
Théng qua mot tham s6 co hoc doc 1ap dé danh gia
lwa chon hinh dang t6i wu nhit cho dwong 10 1a
chwa day du.

DEé str dung dwgc nhiéu yéu to phuc vu viéc
danh gia 6n dinh duong 10 bai bdo loi dung
phuong phap so sanh khong don vi do, dwa cac
tham s6 danh gia vé cing mot hé qui chiéu, sau dé
tién hanh so sdnh phan tich. Tlr 46 dwa ralwa chon
loai hinh tiét dién ngang t&i wu.

Qua két qua tong hop cho thay: Trong truong
hop dao 10 than véi dac diém ciu tao dia chat nhw
Bang 1 mo ta, diém tich liy cta loai hinh tiét dién
ngang twong thang vom cong 1a cao nhit dat 36
diém, sau d6 la dén loai hinh tiét hinh thang 1éch
dat 30 diém, hinh thang cin va hinh chi nhit nho
nhitlan lwotla 25 va 23 diém. Nhw vy, trong diéu
kién dia chit cu thé ctia bai bao thi loai hinh tiét
dién twong thang vom cong va hinh thang 1éch cho
két qua toi wu nhat.

Loi cam on
Nhém t4c gia tran trong cdm on sw ho tro clia

nhom nghién ctru manh “Pia ki thuat, vat liéu, va
phat trién bén virng”

Pong gop cua cac tac gia
Pham Thi Nhan - lén y twéng nghién ctru, chay
mo phdng s, viét bai, xt 1y s6 liéu, dinh hwéng
phuwong &n mo phdng s6; Fuzhou Qi - phén tich s6
liéu m6 phong so.
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