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1.Dうtv`ndさ

Xay dung CaC dLPOng harl narl nOng trOng dat
mё nl thυong d5n t6i su phat tri6n caa ph6u」

`h・tron mat d6t.TЮ ng thυc t6, ph6u l`n b6 111ぅ t

thuong dυ cc giう thi6t tuan theO phυ ong trinh。こa
Peck 1lol,dlc trtPng boi haithong s6 cσ  ban la do
l`n lο n nhat(sma)va khoang 86ch tむ di6m u6n
coa phё u l`n t6i tryc thing d口ng coa duong ham

(i).De dぜ b6q pheu l`n hinh thanh trOn.mat dat
trong giai doan truOc khi thi cOng, nh● ng ngυoi

lam cong t6c thiet kё , thi cong cong innh ngarn
thυong dua vao rat nhiOu cOng th●c thΨc nghiem
khac nhau d6 xac dinh gia tn cia di6rn u6n(i).Vb
du'a Vう。 nl● C dO diCh Chuy6n du' kiё n Cla biOn_
duong ham(thong qua ho s6 matth6 1lch dat vJ
duoc tinh bふ ng phan tram diOn tich ti6t dien ngang

khi dao coa duong hanl)d6tinh tOan do l`n lon
nhat(smax)[11. cac cOng th● c thuc nghiOm xac
dinh gia tri di6m uon(1)thuOng phu thuOC Chl yOu
vao haithOng s6 1a dO sau dぅ t dtP。,ng hanl(H)va

dυさng kinh dao cOa duさ ng hanl(D).Trong thuc
t6,9:a tri di6m u6n(1)COn phu thuOC VaO rat nhiさ u

cac thong s6 khac nhu moi trLPOn(1.kh6i dat(d`t
roi,dat dinh,g6c masう t,luc dinh k翫 ,dO r6ng,… ),

c6c thong s6 1ion quan ldon k,thuat thi cong(thOng

s6van hanh coa may dao hanl,t6c do dao harn"¨ ),

|。al hinh k6t c6u ch6ng sむ dung"¨ RO rang,khOng
c6 cOng thic chung d6 dυ  bうo di6m u6n(1)ap
dung chO tatca mOitrυ δng hop.

Tron co s6 c6c k6t qua khぅ 。sat do l`n bё  mat
thu duoc trong rn6 hlnh s6 2E,sむ dung phan rnOm
Plaxis2E),k6t hop voithuattoan hさ i quy phituy6n

d6xay dung lai duo,ng cOng I`n pho h。 ,p voi k6t

quう phё u l`ntふ 'n16 hinh s6,bai bう。da chi ra sυ

phu thuoc cia gia tri di6m u6n(i)Vう 。dυёng kinh

dぅ。cGa dυ ong ham va dO sau dat dυ ong hanl.
Cac di liou dia chatthu duα c tむ dυ an nha ga s6 5

thuOc san bay Heathro'w6London,Vυ αng qu6c
Anh da duCSI Chap nhan lam thOng s6 dau vう o
trong mO hlnht,121.

_2.Ph6u int tren bさ inat dit

DげOng coバgl`n phra trOn mat dat phat sinh khi

dぅ。cac dυ ong ham nら m nOng trong.dat mさ m
thuong dυσё r16 tぅ gan d`ng bら ng phlong trinh
thLPC nghiOm ёこQ PeCk[lq:        . .:

S=Smaxexp[x2/(2.i2)]:           
・
 (1)

Trong d6:S― D61`n trOn mlt dattai diё m cach truo
thらng d口 ng cふ a dυёng ham rnot khoang bら ng x「

m:Smax― DO I`n iё n nhat trOn mう l dat,m:11~
Khoう no cach tむ di6rl u6n cOa phё u lun tOi truc

th=ng ding cこ a duさ ng ham,商 :x=κhoang cachヽ ,

|1古 lli,611:tinh l`n d6n truC thら

ng d・ 'ng CO‐ a dutツ ng

TrOng thuc 6,duong cOng l`n tren mさ t d6t

.thuOng duα c du bう o trυ Oc khlthi cOng dua vう o
haithOnq s6 co'ban la d6 1`n16n nhat(Sm.v)vう oia

tri di6mL6,(i)・ HiOn nay t6n tai nhitt coハ g thレc

thげc nghiom khac nhau d6 ψoc.lu,。 ng gi6 1ri cla

di6m u6n(i)[11.Tron co s● gia tri di6m u6nくりk6t

hop VOi m●C dO diCh ChuyOn,biOn dang du kiOn
coa biOn′dυさng hanl,nh〕 ng ngυ oilぅ m cOng t6c
thi6t k6,thi cOng c6 th6.du bう o dO lun :On nhat

(smax)phatsinh sau khi dao dυ onq hら m.     ・・
  C``dai lLPOnё

｀
nay Sё dLPα C kiё rn ChCPng Saじ khl

dうo dυёnc hら m dtPa vう。dシ liou do Ouan trう c.16n

bさ mうt tarmot s6・ di6m nhat dnh b6.tri tron tυ nO
nlう t clとt Agang va theo truc doき cOa tuy6n du,o,n5

ham.Vl s6 1υ ong cac di6m quan trう c― 贈n c6 g161

han nOn can thi6t phぅ i sG,dung cac thuat t。 6n h61
quy d6 xay dung duむ ng cong i`n trOn mぅ t dat.
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tLPα ng口 ng V6ibさ rnうtd`t dυOC d6 bi6n dangtu dO.
T10ng m6 hinh s6,qua trlnh giam tai cOa dat xう y

ra sau khi dうo va tru,6c khilち p dt″ng kot cau ch6ng
duoC mO ph6ng Sむ dung nguyOn l′ CGa phυong
ph6p han Ch6 diCh Chuy6n hOitu(CCM)[91.Theo
d6,Ong suat trOng kh6i dat tron biOn dυ ong hらm
tru'6'c khil羞 p du,ng kotc6u v6 ch6ng du。 ,c gla thi6t

giam 30%so vOi gia tri口 ng suat ban dau.
CaC bυOc mO ph6ng dυ Ong ham nhu sau:
>Bu,oc l(thiOtlap rno hlnh sO):Xay dung biOn

m6hlnh,ludi phan tむ bOn trong mo hinh,gan diё u
kion trυ ong ing suat,9an diё u kien bion;

>Bυ6c 2(giam tai trong kh6i dat sau khi dう o

3δηgブ .7聯力
"br cO'ノ

ンcia diar s6`ι O″ dοηルソ

va trυoc khil`p dung k6t cau ch6ng):giam t6i
30(%,ing su6t trOng kh6i dう ttac dung trOn biOn
d,O Caa dυong ham sO voitrυong ing suat ban
dau[8];

>Bυ6c 3:lip dung k6tc6u v6 ch6ng va d6 rn6
hlnh dat tο i trang thai can bら ng m。 1.xac dinh d6
1白 n phia tron bё mat.

TrOng r10 hinh phan ti h● u han,kh6i dat duoc
qia thi6ttuan theo m6 hinh dat h6a Cl夕 nq.KOt ouう
nghiOn C口 u COa Hejazi12]da Ch● ng rninh r16 hinh i
dat h6a Cψ ng ChO ph6p n16 ph6ng gan d`ng bう n
Chat Ctta khOi dat s6t LOndOn trOng rnO hinh s6.
(E)6c thOng s6 cOa kh6i d6tth6 hiOn trong 13ang l.

D6t Yrn""t, kN/m3 sat,kN/m CЮF,kN/m (P,d6 E efoeud,kN扇 :2~ E「er―
50, k雨/Fi2「

S6t 18 19,5 7 20,5° 3,25E+04 3,25E+04

sむ dung mo hlnh s6 tЮ ng phan mё m PTHH
Plaxis2E). bai b60 da kh6o sat ba tru'Ono hoO
duOng ham c6 duOng kinh lan lυ Otla 4 m,6m,o″
m Va da0 6 CaC dO Sau kh6C nhaula:1,ODi 2pD:
3,OD:4,OD;5,OD.VOi r16i trυ Ong hα p tinh■ oan,
Chiё u day cOa 10p vo ch6ng dυ onJ ham duoc thaェ
d6itむ 0,3 m dOnO,5m.   .

5.Phan t`ch k`t.qua khaO sattrOn n16 hinh s6

Vёi m6itruさりg hop tinh toan,phan mё m PTHH
Plaxis2D dυαC si dung d6 thu dυ oc dυOng cOng
i白 n phattri6n trOn bё  mぅt d6tsau khi dぅ 。hらm.sau
d6,mOt chυ O,ng trlnh tinh toan ducc xay du'ng tren
phan nlё mトッ:atlab sO,dung thuat tOan hoi quy phit
tuyOn dLPCC ap dung d6 x6C dinh dυO'ng COng l`nI
trOn be rnう t dat tuan theO phtPα ng trlnh Gaussian
COa Peck[10]voihaithOng s6 cO ban ia do l`nl● n
nh6t(Smax)va vitri di6m u6n(i).[)υё'ng cong thu
duoc tυ  thuat toan hoi quy phi tuy6n trong phan
inё!T,IM.atlab chO k`t qua gan ding nhat vdi duOng

cong cこ a ph6u l`n thu ducc ti phan mさ m PTHH
Piaxis2D. Hlnh H.2 th6 hiOn su,phu thuOc cOa dO
I`n t6i da tron mぅ t d6t(Smax)vao dυOng kinh
dυong ham,do sau dぅ t dυ ong harTlt域。ng ing vσ i

CaC Chiさ u day kOt c6u v6 ch6ng khac nhLu.I)ing
nhu,du dOan,d611n lοn nhat thu dl′ 。c khi tang
duOng kinh dυOng ham Va giam.d6sau dうt duOng
ham・  Tuy nhiOn, うnh htP(シ ng COa Chiё u day v6
Ch6ng d6n dOI`n phra trOn mgt“ tc6th6 b6 qua.

C6th6 nhan thay,duong ham c6 duさng kinh
cang nh6,chiさu sau giC,i han gay anh hu6'ng d6n
d6 1`n Cang nh6.(〕 hiOu｀ sau gio'i han gay うnh
hυ6ng d6n dO l`n dυ oc hi6u la do sau c3a duong
hら m rrla khi chiさ u sau dat dυ ong ham lon hon gi6
tri nay,dO lin 16n nhat phFa trOn mat dat khOng
thay d6i. ChiOu sau gioi han gay anh hu,6ng d`n

d6 1`n ing V6i trυ Ong hOp dtPOng harl c6 kich
thυ6c 4 rn,6m,3mlう n lυotla 2D,3D va 4D(D la
dυёng kinh daO COa dυOng hanl). Hinh H.3 th6
hiOn su thay●6i coa vitri d6m u6n(i)phu thuOc
vao dυong kin1lhら m,do sau dぅtham va chiさ u day
v6,ch6ng.Tu,0■ g tu,nhυ d6i vOi dO I`nl● n nhat
(Smax),k6tquぅやhan tich hら i quy phituy6n sф  dung
ChυO'ng tnnh Matlab trOn co'so dυ Ong.cong 16n thu
dtPO'C tυ  phら6 mさnl PTHH Plaxis2Dl cholth`y anh
htPang khOng〈16ng k6 COal Chiё u day k6t d`uこh6ng
d6n gia tl di6m u6n(1).Ⅵ  lay,tren hlnh H.3 chithδ
hion kot qua x6c dinh gia tr di6m u6n(i)tЮ ng trυonO.
h9p Chiё u day ka cう u ch6ng bら ng O,3品. 

・  ~.
C6 th6 nhan th`y, khi dυさnO kinh dao caa

dυong ham哺 chiё u sau“ tham Lng10n,khoang
cach tむ di6m u6n don truc th=ng dong℃ oa du,。ng .
ham(i)hay dO mδ  Cna phOu l`n Cang 16n.M6i
quan h6==giむ a ChiOu sau dat dυ ong ham va gi6 t"
diёm u6n(i)la tuyen tinh vё i cう ba truOng_hop
dυOng hら m ё6 duOng kinh 4 m,6 m va8 m■

' TrOn CO S6'CaC dシ liOu thu dLPαC Vさ qia tri

di6m u6n (i)trong c6c tFuong h。 ,6 dtP。,c‐ kha6・
sat, mot phυαng innh liOn hO moi gi■ a gia tri
diёm u6n(i)phu thuOc vな o ducソng kinh dao caa
duさng ham (D)va dO sau‐ dうt ham (H)da'd口 oc
dё Xuat tren co' も6'thuat tOan h6i quv da bi6n.
Sai SO du'kiOn lう ±1,37m:                .:

|=(1,94.D+4,09.H‐ 12,41).             (9)1.
Trono d6:i‐ Klhoう nO cach lシ di`rl u6n cOa・ ohё u
l`n dOn truC thら ng dク ng Cia dυOng hami nll D_―
DυOng kinh dう o cOa dtPυ ng ham,m;H_C‐ hiёJsau
k6tむ mぅt dat d(sn mictam dυ ong ham,m.

.Bon canh do l`n lon nhat(smax)va gia tri di6rn
uOn(i),trong qua tnnh ld`nh gia dO l`n phat sinh
khiぬ。ham cOng can ch`′ dδnぬ ilυong matth6
tiCh COa dat(VL― VolulTle LosS)_
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Tunnelling at shallow depth usually leads
to ground settlement. The ground settlement
trough over a single tunnel is generally
described using Peck's formula, which is
represented by the maximum settlement Smax
and the distance from the tunnel centerline to
the inflexion point of the curve i. This paper
introduces a nonlinear regression procedure
to evaluate these . two parameters of
settlement troughs over a single tunnel on the
basis of a numerical analysis. New
relationship describing thp dependence of
settlement trough's parameters on the tunnel
depth, (unnel dimension, eic. is presented.
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The article presents an experinnental
measure  nlethod  to  the  insulation
pararneterS Of the low voitage 660 V
network of Nam Mau Coal Company.The
experinlental results were nlade at the
faces (of  /ヽ8,  levels  +200/+250  and
+305/+348 of /ヽ7. Frorrl the experinlental

resuits, the authOrs have identified the
values and the frequency distribution of
the insulation  pararneters of the low
voltage 660 V network Nam M15u Coal
Cornpany. Fronl there, it is possible to
identify the safe level of electric shock
、へ′hen touching the phase of the low
VOltage netWork at the Nam Mlau Coal
Company.
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