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1.Dうtvin dさ

viec thi cong xay dung cac dし P(ン ng lё trOng cac
mO than hら ITIlё 6 Vlet Nam thυ Ong gうp phai cac

khu vlノ c dat da c6 tinh chit thav d6i nhLP Su thav

d6icac dぅ c tinh nhu,dO bon,tinh chat phan lて ,p va
lTlic dO n口 t nё .NhOng van dO nay c6 anh.hi6'ng
va quy6t dinh dOn su phan b6 6p luc cong nhυ
vOng pha hOy, sap d6 va bi6n dang coa dat d`
xung quanh cac dυ ong lo.Tren l, thuy6t, thong
thυOng 6 ViOt Narl hian nay thu,Ong van tinh toan,

lua chon k6t catr ch6no gi● tron co so qia thiё t
vttng d6t da_sap d6 va tぅ itrOng la phan b6 1dou d6

trnh tOan thiot ko k`t c6u chOng.Tuv nhien,khi dat

di c6 tinh phan i6p,c6su bi6舌 d6iしё tinh chit co
hoc, cac tham s6 hlnh hOc coa phan lσp thi su
phan b6 6p luc khOng cOn c6 tinh d6i x口 ng nOn k6t

cau chon lua phう i c6 nh〔ンnq diё u chinh can thiOt.
Tron thuc t6,↓ioc nghion cJu口 ng suat_bi6n dang
xung quanh cac dυё,ng lo da dυ cc quan talΥ ltシ lau
trOng c6c 10i giail′ thuyOt[1]÷ [121.DiOu nay duoc
xem ia quan trOng trOng thiet kё  dlng nhu,tinh t。 6n
k6t c6u ch6ng gio,cac duδ ng lo.cx phυσng dion l′
thu“t,viOc nghiOn c口 u tinh toanぬ phan tich
trυ oc day thυo,ng chi quan tam t(シ i nhi,ng cong
trlnh ngarl nらm o dO sau 16n,「 lぅtcろt ngang
dυong lo thυ ong c6 dang trё n, 勧_Poc khai da0
trong dat d6 dang nhat,d=ng hu,6ng c6 bi6u hiOn
dan hol.Tuv nhion,trong thuc t6 khai dぅ 。va xay
dung cac cOng trlnh nganl trong n16, da phan cac
trυ o,nc hoO cac duむ nO lё lal dυ。,c khal dぅ。xav
dungIЮnd c6c 16p J da c6 tinh chat phan l市

,

dat da trOn guong lё  cOn c6 tinh xen kep(nhiё u
loal da tron gtPong, hoぅc ca ld6 va than),diёu nay
gay kh6 khan khi sむ dung c6c phan tich bら ng c6c
l′ thuy6t tru,6c day.Hion nay vdi su phattrian coa

khOa hOc,k,thuat cang nhu,su,tro gi`pcこ a rnay
tinh, cac phu,。 ng phap so ngay cang dυ cc si
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dung nhiё u trong cac baitoan dia k,thuat.Bai b6o
gidithiou vioc phan tich sψ  thay d6i vong pha hu,,
VOng ap ltl'C Xung quanh CaC dLP(シ ng 10 d00C khai
dうO trong cac 16p dat da c6 tinh phan l(,p trOn cσ

SO phan mё m phυαng phap sO[13].

2.So sinh phan.tlch ling suat gi"a10i giai
doi s6.vさ :o,l giai bふ ng phan mさm Phase 2

2J.″6″拓
“
“

v6n dё  d6 xem x6tla cacii,ng suat va chuy6n vi

dOi VOitruttng hop m6t duOng ham trё n trong m6i
truong daド h6idё o v6itrυυng ψngゞし61‐ n6n c6 gi6
tri: PO=30 MPa.Vat liou´ duoc oia th10t_6・ day lう

・

hOan tOan dan h6i va hoan toan dё o vdi bё mぅt
ph6 hiy duOC X6C dinh bё ng tiOu chuan Mohr―
COlumb.C‐うhaitruOng hOp(96C dan nO bang g6c
ma sit trOr19)Va khong xem x6t don dan n6.th6
tich(g6c dan n6'、

|′
=0)tiOu chuan cho chay dё o sё

｀

d“c ap dung.c6c tham so coa vatliOu du,(lc gia・
thi6t nbu'Sau:n16 dun dan h6i cGa dat da E=6778

MPa:hO s6 POis“nv=0,21:luC dinh ttt C=3,45
MPa:96c rna s6t trong(p=300;96c dan nO■ h6tich 

‐

Ψ=oO;b6n.kinh cia dυ さng ham a=lm.Ban kmh
COa dυさnq hう m du'αc qia thi6tla nh6 hα n rat nhiさ u
SO VOi Chi5u dai Cこ a dJOng hらm do d6・ bう ito6n sё
la baitoan bi`n dang phら ngヽ。an toan...
22■研α″f、dais6 cカルP力χ

`c    .'Ban kinF v品 3 bi6n dang d6o RO d6i voi mO
hlnhぬ i s6 ёhinh xic vdil′ thuy6t caa saleton
(1969)dυO'C XaC dinh theo bi6u th● c sau[81:  半.
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m TOn c6c thanl s6
K′

hiOu

G16 tri
.Dα
n

VlL∂p cat k6t ・ LOp Than LOp BOt kOt

TrOng lυ。,ng dat d6 γ 0,026 0,018 0,027 MN/rvrs

2 [)o bon kё o cふ a kh6i d6 σ k 0,5 0,01 0,7 MPa
3 Lυc dinh kOt cOa khOi da 2 4 MPa
4 G6c nla s6ttrong cOa kh6i d` ・ (p 30 15 35 D6

5 R′lo dun dan hё icGa kh6i da E 1500・ 200 2000

6 Ho s6 POisson cia kh6i d6 μ 0,3 0,35 0,28

7 G6c dan n6 Ψ 0 D6

8 G6c ma sat *rong-d rr (pre 28 12 32 DO

9 Lυc dinh kOt dυ Cre ′ 0,2 0,5 MPa
10 chiё u rOng dυむng ham 5 m

11 Loai vatliOu Dёo Dёo Dёo

12 TiOu chuan sф dung M―C
13 HO s6 6'ng suat nguyen sinh σ3/σ

`

1,0 1,0

chiさ u sau dぅ t cong trlnh H 90 ′ m

G6c nghi€ng phan l6p dd α 30:45;60:90 30 :45;60;90 30;45;60:90 D6

16 c‐ hiёu day16p da m 2;4 2:4 ヽ ヽ 2:4 ゝ

DO bёn k6otren bё  mtt phan16p da 0,1 , MPa`

18
Luc dinh k6t bさ mat phan 16p cat

kOt/bOt kOt
C 0,2 MPa

19
G6c ma s6ttrong bё  mうt phan 16p

da cat kot/bot kot 9 ヽ

20
DO cing ving vuOng g6c trttn bO
mぅt phan16p da c6tkё t/bot kёt

.MPa/m

21
oo c口 ng v〕ng theO chiさ u dOc phan
lop da cat kot/bot k6t

τ

ヽ
1

|10000 MPa/m

22
Lυc dinh kOt bO rnう t phan l(,p
than/cat kot/b6t kot

C' 0
ヽ

MPa

23
G6c ma sattrong bё  mう t phan 10p
than/cat k6ぜ bot k0 9 25 D0

24
[)O cC,ng vC,ng vu6ng 96c trOn bё

mat phanlて ,p than/cat k6t/bot k6t
σ T MPa/m

25
{:)o c6,ng vu,ng theO chiou dOc phan

lοp than/cat k6t/bot k6t
τ MPa/m

ロコ

じ

C

MPa

:ヽ

B

1,0

14

15

17

35 D6.

針 100000 |ヽ

80000

5000
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a) b) C) d)

f‐′.7.几イ0カ′η力ρ力aη ′/cわ baf fο

`η

v∂′sι′f力ay di6J g00″ g力′6′gρ力う″′6ρ dial di`κ力′0′,ア6υ day cac ρ力θη

′∂pdぢ
`da d=イ
mbら′gP力ase 2,a― G6c ηg力′6ηg ρ力aη ′∂pα=30%b― G60 ηg力′6ng ρ力∂″′ap α=イ 5°iC―

G60 ng力′δng ρ力an′61p α=6θ
ο
,d― G6c ηgカプδng ρ′,a′ ,′6p α=9θ

ο

a)       b)       C)        d)―

′「′.8. y〕′,gρ力6カjy saυ  κ力′ρ力∂′,`′ c′,v∂,s″ r力ay σiδ′gOc′,g力J6ng ρ力∂′,′∂p dial d`v∂′c力′6υ day c60

ρ力∂′′∂pdぢ fd,d=2“ :a― G6c″g力′δng ρ力∂ρ /∂pα=θθ%b― GOc ng力′6ηg ρ力aη ′∂pα=45ο,c― G6c
ng力′6ng ρ力∂η′∂pα=6θ

υ
f d― G6c ng力′δηg ρ力an′6p α=9θ

υ

a)       b)       C)        d).

H.9.v′′,gρヵ6ヵjy saυ  κゎ′ρヵ∂′,′′cヵ 1/6′ s″
`ヵ

ay d6′ g6c ng′ ,′6ng ρヵ∂ηノ∂pd∂:α
`′
οf οヵ′6υ day cac

ρわaη ′の あ′

“

d=イ mr a― G60 ng力′6″g ρttη ′̈ α=3θ
°
ずb rG6o η

"fθ

ng ρ補″

'¨

α=イ 5ο′c― C6o
ng力′θ′,9ρ力うη′σp α=6θ

°
′d― G6c ng′ ,fθ′,9ρ力∂η′61p α=9θ

ο

a)      多 b)       c)   ●  
｀
  d)

μ ′a降 。lα

“

υy(,η ソ′cia商′

“

xυng 9υanヵ d″δηgノo saυ 効 ′ρヵaη

`′

。ゎν∂′s″

`ヵ

ayぁァg6。 ,gヵ′6ng
ρわ∂η′6ρ dardリ ソ∂′c力′θυ day cう oρ力6η ′∂p dafd6 d=2′η:a― G6c ng力′θηg ρわう′′Op d`α =3θ

°
fb― G60

ng力′6ng ρ力∂ηわp σ16 α=45οチc― G60 ηg力′θηg ρ力a″ ′αρ di`α=6θ
ο
ずd― G6c″ g力沿ηg ρ力an/Olp dib α=9θ

°
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phanlop va dぅ c tinh c。 |′ tron bo rnぅ t phan lop d6
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tinh d6i xl夕 ng,diё u nay cOng c6 nghTa la bp luc dat
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cOng c6 tinh bat d6i xing,6 day cO nhing vitri ap

lu,c16n k6tcau ch6ng 6'vitri g6C nghiOng COa phan

l∂p9oU Iら lon.Tuy nhlon,cang trOng tru,0,ng hop
d6vdl da phan l(シ p nghlong v∂ l cac 96c nghiong
phan lop khac nhau thi gia tri nay lal nh6 di.Tυong  し
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‐ ・

nhiou 10p da thi vioc tinh tOan va thiot ko kot cau

ch6ng gi〕 dυong lё cGng nhυ  lυ a chon so d6 khai

dうo khac sё  thay d6i v6i cac l′ thuy6t ctta c`c tic

giう M.M.Protodlakonov cOng nhu P.M.Tslmbarevich

191-1121 trυ∂9 day dang sむ dung trong cac th16t k6
k,thuat trOn thuc t6.Day cOng la di6m khac biOt
cla phan tich,diё u nay rn∂ iti6n gan d6n dぅ c di6rΥ )

thu,c t6 coa dat da bOn ngoaithu,c dia,chung c6′

nghla VOi ViOC Xay dtlng Va khal dう O CaC dLP(シ ng 10・

trOng thtPc to hon cac phan tich l′ thuyottruoc day
rat nhiOu.E]

TA:LiEU THAM KHA0

1.V6Trong HOng,PhOng IⅥ anh Dう c、Cα hoc da
ing dung trOng xay dung cong trinh ngam va khal  こ .
thac rn6.NXBKHKT.Ha NOI.2008.
2.Tran Tuan Minh.Tin hoc ting dung trong xay
dung cOng trlnh ngら m va m6.N)(B Xlay dung,Ha
N61.2014.

3.Tran Tuan iⅥ inh,Btti Thanh Long,IE)O Quang

Tuan.Phan tich on dinh du,さ ng harrl bon canh cic

rT16ng nha trong dat da phan l∂ p ngang, su,dung
khion dぅ 。 bぅ ng phan morΥ l Plaxls. H61c。 ,hOc dj

ViOt Nam.MOt sO van dO co hoc da'V10t Nam
du'ong dal.Cを uyen l.tr 91-102.Ha NOI.2010.
4. Nguyen Quang i⊃ hich va nnk. Ngh10n cll'u
u,ng dung mOt so phu,cァ ng phap so trOng tinh t。 ぅn   ,
cOng trlnh ngam.Dё  tai cap b6 ma s6 B2005-36- 'ヽ`

88TD,Ha N61-2006.                 
「5. Tran Tuan iⅥ lnh, Nguyen Duyen Phong,

Nguyen /ヽiet iDlnh. Research on stress state and
deformation around big tunnels with excavation
stages in bedding and nOn― hc)mOgeneous rock,
lnternational conference “Advances in nllnlng and

|

cltu dを itに。chu Ⅵ bien b.[1■

H・総 Qげ ′υ,fb′
`′

¨′よく

'η

g C力υy(5″ И

“

″b′δ″
d“o"g′δ(96C loa d6 frυ C力οanヵ d●′αc r′″ヵ麟
d'δ′η∂g6C″うプb6nd"∂ノη6n Cia d″ ang′δりκ力′
0カ′δυ day ρわつη′αp σlう 2′η

A

|  |  |  |
|  |  |  |

| |
| |‖

1 ヽ

▲

潮

~可~丁~丁~

「

~T~丁~

42



ぃШe」」uOA 6uttb uびni Чu!lい09Чl leЧン`Qp Ш山l
Э勢6u9o uo!Чo詢Ч19p6u口u9Ч】Op e16 u9κnЧo 86u

!9p`llnЧl`材マA ЧulЧO!マ]0ハl uQn6u Op 90 091!9p`9nb
n9!Ч9o19p6uQ1 6unp■sマAOヮЧl!eЧ】6u9u9Чン90091
!9p00np tu創】L!19pマ|スマunマЧ10マЧ000n0000 ЧOりp
onr、・e6N6ueq u9!]`e!」e】le81-oulp」eqe)1 6unA 09nЧl
`ZneκШκ■9Ш ЭぬA nЧ】9 uepdス10ШマA Шe」luOA 6ulrψ
O,Чl!eЧ】ぃ。p u19Чl"19p6uQ1 6unp OS uび増
nl nep!06n9】―neЧl oマЧo u98 0 enp 9p(apeusoD

“
e6N 81HO lep 6uQ1 6unp ■S OA 6ueq ・u9!¬

.

ueqス「〕,, `ZレOι/Zレ/9z κマ6u `,69。N 9s tluul`1 6uo」}
!Ч〕!Ч009q uenb`oo o9o olo ull u9n6ube0 00Ч上

zneAu』■■6ulnb 9Lu`)`nA nЧ】
`Oι
ユ:●」luOA OフЧl:eЧ]

ハI nep●ヮ119p u:9!■lu■6u●p:`e」pOuSOu,,・8

●66●9ツ
'Oθ

りd9俎り     '

も

、

09p′θ暉イθ″δυ
6υ90fg δ

“
ゆ,p6υし

'｀

イツ」ψγン
'7,70ノ
イbO″00υ′り

りυり7。9p rりυ′s′7,7ク″S δa`′′′″
'δ

″t″1l f9p′9″〃rn9p

υυ9 19'S6“
"′
9暉l δυ身′fg δ

“
つηp:●9Ч】■■

8ルθ乙/クOИθル :!マq6u9p u9Чu d9Чo Aマ6N

8ルθ乙/′οИgζ:ul:ql u?Чd u9Чuスマ6N

∠ルθ乙/ルル/9ル:u9!qu?Чd!436スマ6N

.    ∠ルθz/′′/9θ:!?q u9Чu κマ6N

f 
'|.!IOC OCUaICSCOI M/v\,^ 'e L

'esvcoliyx{eH x*Hdor hrlu\raE*" o"r.rr"ri9rofi
'1 nog 'oercsuarrodrg eouneeuou 4. ooHrxem
'[t4)htaeau iy1:y 'oluettlee6 '.14 

9 'eoHo!,lttutt6]
'y'g '>rerdoy 8'v 'aoHr4HEr,lxed :ll ol 'derdey
'l g 'soHdhnC 'r1 E 'somrcuenj,. 'H'O{ ')huu^ffi
'H'f{ 'hoHAUoO 1,4'g 'rreordey V'9. Zt

:7967'eex5oy1 ct4heldeccr4E
'tsr4Hahoc -"brosr'edeuou,. olomquog, )orogedlcq
xlqHt4oeuou egJ.cqud-tttod-tc. 4ruouoHxel
xr4lno{eredogcocd^ced eodrehleddu errogedeed
u afHeeoxcogg 'ovHeredxHeu 'H V 'lL

'2002'e8)|eol 'edtsaH
'feuod) {r4D^drcuor r 4nuexr{dooc xlcHneeuou
e)lhHexol^' 'ureordey vg'someuxeg 81,4 0h

'?66 L eslcot4 edVag ;4r,ruexIdooc
xrcHv{oeUou evhHexet4 eentsulg 'C H 6

'' 'gCZ

-ltz 'dd '7, 'lo4'se?ssneqC lf sluod so6 soleuuv
'.,enbuseld-olself nq!lln un sue6 ehb;Jp.u;1,(3

n6 enbugqdg eu1gu,(g. e glr^eC eun,,6 eriblelS
-lseng uouce.QuoC,, '(6961.) 1. 'uo3uoles. .b

'r(ueuireg
6raqlepreg ulpeg 6epe1-6uudS "scrueqoeq,,ldtunl
pue 6urlleuun1 (9002) seqLu^loy soulrutr6 i

'd p6g '{:e6un;1 ur poluud }sedepng
'Durleuunl Jo UB oqf (9261) r(qcezg i(1orgy. I

'9 r€-60ed '71.67 lsnbny 97-97
'^6olooC pue Euturyl 1o fitsloltun toueH ,,6ut;euun1

ヽ

t

8'

Nvql ЭつG

ωルθ乙/ルθつと
「
Dο■′ηθ″υ9″6Nリ

□8レ0乙LL:9uッ6u9Чl zレスマ6u oeA 9q 6u90 00ハp9S
u9!ンnp lЧ1 09no 9nb 19y・o6Ndゆ遍

`}80`L6u90Ч

X

Чuip 09X 00イlp κ?u 9Lu ЭhA nЧ】eoO u?S 6u90Чン
u9κn6u lマl 。9Чl leЧン Qp tu?Ч1 9p l,p 6unp `OS
uQκnb oЧo uヮol ЧueЧl u90Чx QA e」l?p u9!19s
・
(ЧulЧo lЧo n9!:マ19p)e6N6ue8 u9!]eOo e!6o9nb

Чulu ue ЧЭり101u9p Чu11 90`6u`on」lЮユ:ιた!91Чu 9 n91Чl
u」
9!6マA uOκn6u!マl uQn6u u91 09q d,Чd u9!q oeo 90

`?nb no!Ч ЧoeЭloШ e」9p ep Чuり1 6uonЧ0 9p u911 ul!Ч
oどlЧl ue!6!κ》ЧI ЧЭ00Ч 9、90 ・κマu9ЧI Чuョ1 6unA eo0
!oЧ 9x-01 Чul】u91」119Чd nS OマA d96 6u9p `lep 6uQI

■l ep!91u9κn6u!(ll!QЧ nЧ:oЧ6u 6uoo 9o`19p6uQI
6unp OS?AO,Чl!eЧ】OolA 6uo」)oЧ eりo19nЧl`】?A
。。Ч eOЧx 19p Чuりlマlκマu Чue」l Чuec)o9no 6uc)」16u?Ч〕

u9!Чo 4 6u90 Чup lプnb"Чu川0川O n9!1090
・Zneκu」κ

■9■10詢A nЧ】6uo■uepdκ10ttl

8LOZ‐ZplS・9‖d]IH9‖9‖00

OnI HN\r$N NV/t NIJ a r \. i
ι

. 'oJel uos lecuournu Iq .

sJolauered lecr6oloo6 o1 uotle:eptsuob ueqrn
sourr! punoJbropun ur sloor Durppaq ur uenup
s{errpeor punorE uor}euJo}ep puE ssoJls
aql uo qcreesal aql sacnpoJlur raded sitll'
'po url fuaA sr sl3or outppeq ut pale^ecxo
orE Iaql uaLlm slauun] punore uorleuJolap
pue ssaJls lo senle^ uoleur[se oq] s^epe AoN
's1rpe 1o Iylqels oql u6rsap pue Uoddns lcor ,

aql uo outlce aJnssold queo aql jo uotlnqtJlstp
aql uo acuon[ur seq, o]els uolleulolep
pue ssaJls oql seloolouqco] uolle^Ecxa
pue suup puP slrpe ]o uorsuotulp aq]'sseu
)i3oJ jo saruadord.€q] :se qcns srolcP, IueuJ
uo spuodop olels ssorJs srql silpe punolE
(uorlerecxe reUE olels ssa4s fuepuoces eq1)

sseu lcor ur elels ssarls Mau oq] soqsllqelso
spueq reLllo ouo rsseur lcor ur ssa4s lElllul Jo
olels oq] pabueqc eq ;1urrr 6ututtu punoJOJapun

Jo] uorlenecxo slrpe lo 6utssa..rord eq1

人uVVurunS

9Ⅲ]H9‖9‖00V100‖VOH】 ШE


