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rat m(夕i hau nhu,chua duoc cac nha khOa hoc ch`

′角酪ncm.
R′lot vai tac giう trOn th6 gi6'i da ch`,dOn viec

nchiOn c口u anh hu'6nq cia chi s6 RQD theo
Cilsal Murat(2006)[81,chi sO(3Sl dё  danh gia
rilノc do chan dong coa kot cau ch6ng 91〔 , cong

trlnh ngらm chiu t6c dung cOa s6ng n6 thOng qua
t6c do PPv[81.

C‐Ong thic Chapot(1980)trong bO tiOu chuan
coa Phap thυ ong duoc sι dung dё xac dinh PPv
danh gia chan dOng n6 mln trOn th6 gi6i c6 dang
nhu Sau[11]:

PPV=K(D/Qn)~1    (1)

Trong d6:PPV― Van t6c dao dOng phら nt[dinh,
m/si K va α ―C‐ac thOng s6 phu thuOC VaO dlC tinh

co l′ cこa mOi trwOng dat da va chOng loai thu6c
n6:D― Khoang cach t〕 gυong dυ Ong hら m d6n vi

tri quan sat,nl:Q― Kh6i l口 Ong thu6c n6 1● n nhat

n6dong thoi:kgi n_Ho s6 phu thuoc thυ ong du,。c

chon n=0,5.                            .ィ  
ー́

Khi n=0,5,cOng th口 c(1)c6dang nhtP sau191:
・
PPV=K(D/√

)~α
      (2)‐

Cソ dav:D/Q12-Tilё  khoano cach.
r                ′  ―           _

De tao thuan ict phan tich,sau khilay logarit co

s6“e'cho hai v6 cong th口 c(2),ch`ng ta'c6cOng
thllc tuong tluong:

Ln(PPV)=Ln(K)-(t.1n (ot,6) (3)

Phucng trinh(3)c6dang hう m bac nhattuyen tinh:

y=ax+b.                           (4)

Tal day:y=Ln(PPV):a=(α );x=Ln(Dノ Q12)va b=Ln(K).

Cia trl cOa c6c thOng s6 1く va α c6th6 1m ra sau
khi khう。sat rn61 quan ho giua lo9arit c91S6 e coa

PPV:Ln(PPV)va f10 khoang c6ch D/Ql′
∠
dua trOn

dO liou do dac tai hion truong thu d口。,c tcP cac carγ l

biOn.

Tシ cac k6t qua nghion cou su anh hυ 6ng cこ a
nhむng ρhan dong n6 min d6n k6t ciき 」dυong hらm
lan can bら ng hai phucng phap‐

~dO dac hien

trυさng va phu。 ,ng phap so tai du'6n dυ Ong ham
Croix‐Rousse,thOng qua viOc sO'dung cOng th口c

Chapot(1980)d6 khう o sat rT16i quan he gi■ a

PPV,lυong nap Q va khoう ng cach D tむ vi trf

nap min d6n vitri do chan dOng, tac giぅ [〕ぅng
Vうn KiOn da tlrn ra、 cac hO sO thuc nghiOiΥ l

α=1,601 valく =184615]｀・

Tυ day, tう c gia Dう ng Van KiOn r`t ra cOng
th口 c thu'C nghiOm du b60 9ia tri PP、 ′gay ra trong

khoi da va k6t c`u chong gl● khi dυong ham da。
tЮ ng kh6i da granit nhu sau[5]:

PPV=18■ 6.D .QI               (5)

RO rang, cOng thuc(5)m∂ l chi xё t d6n kh61

1υong thu6c n6 1on nhat n6 d6ng thoi Q va
khoang cach D tし 9じOng dυ Ong hら m d6n vi tri

quan sat.‐「ai day, nh〔Ing iinh chat khac coa n161

trubnq dat da chua dtloc xё t tσ l rnot cach ro

rang,モu th6.Vi du,cOng thuc(5)chua x6t d6n
chi tiOu ch△ t iυong kh61 d` RMR.Day la mOt
khi6m khuy`t cOa cOng th口 c(5)khi mang ra sф
dung trOn thuc tO.

2.Khu VLPC nghiOn Cし u

Dё x6t d6n chitlё ∪cl合 tltlong RMR cia kh61 d`

b6sung vao cOng i■ ć15).ch`ng tOi da nghiOn
c●u su,dung cac di .会 u dO dac tal du,an duong

hう m Croix―Rousse 16: :7: TrOn co s6 di liOu do
dac tal du,ong harT,crO、 ROusse,khu vυc nghion

cti,u duoc chia thanh ba vung tuong口 ng v6i ba

doan theo chlさ u daldoc t「uc dυさng ham nhυ Bing
l.Gia trl chi t10u chat luo∩ g Rヽ4R ctta kh6i d6 tai

cac doan dυ oc thO h10n t「 On hinh H.2.Cic dき 'liOu

dia co hoc trong vttng sう 1(PM200-PM600),cう c

thong so dυong harγ i daO qua kh6i da granit dυ oc
su,dung lanl cac s6 11ou dう uvぅ。d6nghlon c[l,u.

Bδ′g7. イヽ′frf oJa o`oた ′ヽυy`′,c ng力′δn cυ′υf´Ong
d“∂ηg力 a′ηrブα

Khu vuc
nghiCn

cuu

Tむ

PM
Tσ l

PM
Chi6u ddi virng
nghien cuu, m

1 400
2 750 110

Loai d`

Granit
Gonai

3 750 1430 680 Granit

Gi`饉 RMRc滋 kLOi a tr()ng Ⅶ鴨 nghia c血 1

85

80

75

α:70
コ

65

60

55

50

19)  240   29〕   340   39]  44()  490 54()   590

PM(m}

μ2.G趣 lr′ RMR frong vι′ng ng力船nc′υイ∫

・ヽ
も

イ″

conO tac khぅ 。s6t bat dさ utき,khu vυ c nORion
cクu vdi PIυ1200二PM600.Cac ol` tri kё t o.u■・●o
khong pho h(ソ p coa cac canl bion so du。 ,cl()ai b6

trυ oc khitim ki6m m6i quan ho gioa cac thong s6

K,α (trong cOng thむ ccこa Chapot)va giう tri RMR

coa kh6i da.Tai m6ilan n6 1Tlln 6 gυon9 dLPOng
ham,chan dOng sinh ra d。 』6 rnin sё  duoc d。
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Quan he giua RMRva Ln(K)

■
1   l   l   

「

~

_y=-31.51lx3+18004x24E+06x+3E+07_

|

R2=1:ヽ

1ヽ
|

ヽ

＼
＼ .^

=    
ヽ

1    ヽ
r・ソ

,「 / ヽ
＼

r./
′

1ヽ
1ヽ

1ヽ
ヽ

＼ r・ ノ
′ ヽ

ヽ
ヽ

_》 二 / ヽ

Tむ H.9ta c6 m6iquan ho(khl Hく 0)|

α=(92,43.RMR∠-13686.RMR+506799). (11)
Tai day:R`=0,9221.

3δηgイ .A/fδ′9υa″ 力6g′ι′'a ιη

`K,,α

 νa RA/R cia
cδ′ηb“ηF)κわfθく′イく45,77

66   68   70    72    74   76   78    80

HzQクarゎ6 gl,a RMR´ a lη

`′

(フ

`Bδ

ngの たカプ月くθ

Tυ H.7 ta c6 rnOl quan hO(khi Hく 0):

Ln(K)=(-81.511.RMR°+18084.RMR∠ ―

-10° .RMR+3.10′ ).              (9)
Tal day:R2=1,0.

Biさu dδ quan he gi〔ンaRMRvう K

ヽ
一 y=-lE+071n{x〕 +4E■ 07-

R2=5543＼
ヽ
ヽ
ヽ

ヽ

＼
ヽ
ヽ

＼
_´

`

′
′

6     6 8    フ0   フ
ヽ
2 ′

´
4 7 6     7 8    8

65             70             75  7.  .

117θ .Qυaη わθg′ίa RνRソa ιη

`Kり

 ‐

`Bδ

ηgり κ力′θく‖く45m
Tυ H.10 ta c6 mOiquan hO(kh1 0く Hく45m)
Ln(K)=(-0,0404.RMR3+9,2086.RMR2_
-697.17.RMR+17547).

Tai day:R2=1.0.

Quan he gi'a RMRva Ln(K)

ヽ
| |

- y=-1E+081n(x)+5E+08 

-R'1= 0,6765
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Quan he giua RMRva he s6 α

y=92.43x2_13686x+506799
R2=0.9221
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H.77.Qυ aη 力6g′ (′aR′ソR ya K

(3δ′gり k力′θく月くイ5m
Tら'H.1l ta C6 mOlquan hO(khi Oく Hく45m):
K=(-108」 n(RMR)+5:108).・

・        ′

(13)
Tai day:R2=0,6766.

●

65

H.9. Quan hO gitra RItrlR ve a @eng 3) khi H<0

8070

cac
hO s6

Chis6 chatiυ ong kh6i al弄
~RMR

67 72 77 80

In(K) 9,143 8,215 6,707 13,869

K 9347 3694 818 1054946

α 1,932 1,595 1,080 3,292

|

y=-00404x3+9.2086x2_697_17x+17547
R2=1
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月1'Qυar力 Og′ι″aRん″マva K`Bδηgの κ力′‖くθ

Tυ H.8ta c6 m6iquan hO(khi Hく 0):

K=[-107」in(RMR)+4.1071    . 
・

   (10)
Tal day:R∠ =0,5543.
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RMR

70

65

60

55
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45

40

35

30

●一

●●

α=0,0173.RMRl,1472;R2=0,3075.        (23)

_Tむ H.23, H.24, H.25(theo Bう ng 7)tlm ra cac
mOi quan hO gitPa Ln(K),K,α  voi RMR cOa cam
biOn T khi H>O nhu sau:                   ` ・

Ln(K)=-1,157」 n(RMR)+11,463;R2=0,0028;(24)
K=-4273.ln(RMR)+22705;R2=0,0115;   (25)   il
α=2,4002RMR‐0.089:R2=0,0012.   (26)i じ

hC)

520  540  560  580  600  620  640  660  680  700 Pヽ 1(111)

月J4.G′
`f″

R′ソRr´oηg ν′ng ηgわ′δη c′υ:力″2

3δng 5.Qυ aη 力θg′Ja ι″

“

9,K,α νa gわ
"RMRcJa cδ″,bfθη T

Bう″g6.Qυ aη 力θ gfЙa ιη

`Kり

,K,α vd′ Rん″マcJら

ca′

"bわ
η
「

κ力′月>θ

Bttg 7. Qυan 力δ σJa ι″

`Kり

, α Va Rル′RI cia
cδ′η b′6● Tl′a′ 月くθ

Tυ H.17, H.18, H.19(theo Bang 5)tim ra cac
m6i quan hO giia Ln(K),K,α  va gi6 tri RMR b6i
canl bion T nhu sau:

Ln(K)=0,9315.RMRO,5098:R2=0,4999:   (18)
K=0,0007.RMR3.6295;R2=0,481:      (19'
α=0,0367.RMRO,9236:.R2=0,547.      (20)′
Tυ H.20,H.21,H.22(theo Bang 6)1lTl ra cac rnOi

quan hO giOa Ln(K),K,α vdi RMR cOa cう m bi6n T khi
H>O nhu sau:

L(K)=0,6659.RMRO,6196;R2=0,2352:     (21)
K=5E-05xRMR4,4823;R2=0,19:       (22)
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ア9υ aη 力δg′ι,a lη
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9,
α va Rル′R∂ ソJ″g2(3δηg 5,3jng Q 8δηg刀

Lll(K)
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“

●

|

´ +ヽヽ

くて/
y=0,9315.x

R2:0..199:.

40     45      50 55 60     6j      
‐

cac
ho s6

Chi s6 chatlu,。 ng kh6ida RMR

50‐55 55=60 60=65 65=75
6,234 7,635 6,706 8,461 7,713

K 2070 818 2237

α 1,189 1,578 2,002 1,722

C6c
he s6

chi s6 chatlυαng_ヒh6i da RMR
50-55 55=60 60=65 65‐ 75

ln K 6,287 10,368 6,706 8,998

K 31825 817 8084

α 1,157 2,527 1,311 2,203 2,163
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50-55 55-60 60-65 65=75
ln K 7,933 9,714 0,467 7,022 8,802

K 2788 16549 2 1120 6644

2,2471,857 2,465 0,844 1,531

晟7z Qυanヵ 6 gtta Rん″マvaとη″( fF― Fj

●

40=50
ln K

510 4726

1,302

40=50

9,092

537 8880

9

8

7

6

5

4

3

′

L/

晟′a Qυ a″ ヵδg′ルa Lη

`り

′aα
詢eο RんαR κヵ′月くθ va H>θ

“
`Bδ

″g0
LくK)

ヽ
●

~¬

三 ]

「

~

[

~~~■~~~~

~~~■~~~~

~■ ~¬

EI

|

‐~¬

匡 □

~~~~「 ~~~

~~丁~
L_□

I土」
|

「

~~~

「

~

C6c
he s6 40=50

α

_´ ●́
●

″
′ ~

⌒

6 00‖G‖GH:こPH6.S03‐ 2018



8L00-E ttB■Шdコ19H9■00

`∠

6υ98,'9スとノクVさゴaリノ6'9 υanC)・gζ・Fザ

uttu  tι   S9   09   SS   OS   S'

八

ノ

/
ヽ

ヽ

ノ″

′
′′…………

ヽ

ヽ
…………

ノ

〆aoo`o=ざ

00`OX・τ00ツ`Z=K

ヽ

_コL“ど

681
|

/

位6υ98リッυスど″どarρ θりυθηOレZW

O δυ9Jソ9スど″どaη′δ゙″υυ″0りZI
0,1ヽ]^:ミI   Oι    S9    09

0

ζo

O`I

S`I

oマ

S`τ

O.C

Ю

]ヽ]^I:ヽ1   0ι    S9    09SS      OS      S,      0'

SS      OS      S,     0'

OS     Sレ    .0レ

′

ゴ/
ヽ

１

１/
/
/

_  61`0=ざ
cz『,X`0■S=K~

/

 ヽ ノ
ヽ/

O δυP8,(シリυ79A洲どar′δ,暉υθρOつζW

00S―

00Sシ 、

00,6

00SヤI

00S61

00,レτ

00ヽ6τ

00S,C ・

)

ヽ

.́′

/ヘ
ノ

/…
…_ハ

i

/ ′
~~′¨̈

/

ヽ
′

′

/

＼ノ

zsEτ`o=τu
~9619`OX・

6g99`0==K
I    I⌒

ノ

―●/´

ヽ

ノ
/

′
▼

通]へ1lt1  0ι    S9    09

IヽI^Iヽ1   0ι    S9    09

位δυ9gり傍

'υ

79スυ″どa響′δo暉υ′ηO εZW

SS      OS      S'      0,

●6υ98り
'9スど川υ aη′δ

'4 

υθρO・6ダ‖

●δυ9gりy PA υ″υ ttρ

'9 

υθηO・3ルW

000Z―

000τ

0009

00001

000レ:

0

τ

レ

9

8

OI

τI

0

0

00081

】(】)'■

SS     OS     S,     0'7
´

uru oL s9 09 St 09 st 0,
0

τ・

,

9

8

OI

τ:

~¬

    |

|   |
ιツg`0=ゼ通

9CZ6`♀
X・
ι980iO=・・

ハ―´‐‐‐●
ジ″

ヽヽ_・“̈
‐́

……ヽヽ、ジ
′…Ⅲ……

ー

0

S.0

6`I

S.I

O`τ

000τ

[

●

(】)'■
費

ｏ

06υ,J″●ど″υaり6'暉υθダ戸
“
W

]ヽ'ヽIヽ  ()ιS9     09      SS

0

S`0

ol

S`I

O`Z

S'τ

ot

0

ハ
/   ヽ

ノ
ノ

ノ́

戸=¬
~ | |

8Z00`0=τ通

ヽ

」Ц´

99プII+(X)'TκI・1-=X

/

gιo8`o=`u

τιシI`IXtι10`0=K~
1  1 _ノ

ハノ
′   ヽ

´́´́
ヽ

´´´´′

/ ´´
ノ

…_■rヽ

、ヽ_/
/

ィ́/ ″ヽ

/  /ゝ´
″/

ノ

才/｀ ノ
′

´/

＼// /ヽ
ヽ

ヽ

ノ

―  18プo=が 一
~S6τ

9`lX■00q`0±
V

口回
9‖]‖9‖9‖001100H■011

000,

000S

】

●

ι

υI]′ごヽ1   04    S9    09    SS    OS    S,    0'

〆_ヽ

「

~~~~¬

「

~~¬

L_」
| | |

丁
=匡

三

|

「

~ ヒ_
匡三

~~E

gII

~~~~~¬

|

「

~~~~T~~~~~
|   |
|__上___

「

~~~¬
|   |
L_」

~~¬~~~「~~
1__」____

「

~T~¬
1   1 __」

□

.|
~丁~

|

l __

_劃

~~Iコ

|

___」___

「

~~~~¬

「

~~¬
L____」
L_」 |  | EI=

|     |
r――――¬

「

~~~~¬

EIコ

TT]
L____

l   l   l
声~匡



KHO■ H00 VA 00NG‖ GHE M6

Ln(I9 rni u<o tai vtag 1 vd vtry 2
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V ソ

Tむ day, chttng toi lモ it ra cac cOng thic thuc
nghiom du,bぅ。gia tri PPヽ /xuat hion trong khOi d6 khi

dυOng ham dう O trOng khOi da gonai O khu vυ c 2:

>TЮ ng truё ng hop chung(Bang 5):

/_、に0367RMRO.W361

PPV=[0,0007RMR3,6295](焉
材言り

 `  ′

:  .

(27).

18

16

14

12

10

8

6

4

2

0

α

６

５

４

３

２

１

０

F Trong truong hgp H>0 (Bdng 6):

)(

「

[0,(D00()5.RMR4,4823¬

r[)
」てマQ40    50    60

→←・Cなn blCn T‐ Ln(K)―
‐Ving 2

‐rCam ЫttP‐ Ln(K)‐
‐V.1■、gl

70   80 RヽIR

―●―Caln biOn T‐ α―Vun32

+Canl ЫOn P― α―Vilg l

0,0173.RMRl.11472

PPV=

月.2a SO Siη 力9υa″ 力6グ♂aムη

`′

(フ ,

α νa RνlR∂ Cic ν′ngブ ,ソ′″g2

5・ ISO Sinh k6t qua khう O Sit Vむ ng l va vlng 2

SO Sanh Su'phu thuOC COa cicthOng s6 Ln(K),α
trOng COng th口 C Chapot vう o chis6 RMR cia■vむ ng
nghiOn Ciu l Vら Vむno nghiOn cll'u2ducc th6 hiOn
tにnH.26 cho th6y:clc品 6iquan ho phu thuoc nЬ ′
mang“ c lnh phituFn rat phic tap;quy luat bi6n

d6i COa ch`ng c6 qlc tinh tuong tu nhau cho_cac

告:‖lI11::lililli‐

khac nhau 6'nhO,ng doarl dLPむ ng

T6 hOp CaC COng thC'c(15)― (17)va (27)=(29)
ChO phёp du'b60 gi6 tH cla F'PV xuat hiOn trOnq

CaC i()ai da granit va da g(ソ nai, k6t cau ch6ng gi〔フ
trOng nhing diOu kien Xay dtPng dLPOng ham tuOng

tu du an dυむng ham Croix― Rousse(Lvon,Phap)
dua trOn kh6ilυ gng thu6c n6 Q va khOang c6ch lD

tむ gυαng dυ o,ng ham dё n vitriquan sat.cac cOng
thC'c(15)=(17)va(27)=(29)da x61t(,i n16t s6 tinh

chat cこ a kh6i da thOno oua chi s6‐ chat ltPcnO kh6i
da RMR.Tuy nhien,nh,ng kё t qua nghien c口 u nay
mdi chila bυ 6c dら u,th6 hion nh● ng quy luat dinh
lLPO'ng SO'b6. Nh● ng k6t qua nghiOn c口 u nay van
phai hO¨ thiOn them trOng tυ ong lai.

6.K6tiuan

Nh[ng k6t quろ nghien ciu tren day cho ph6p
r`tra mot s6 k6tluan sau:

>Viec nghion c口 u su anh hυ δng cla chi s6
chatlυ cng kh6i d6 RMR d6n rnic dO chan dOng
cOa kh6i d6 xung quanh cong innh ngら nl lan can
thong qua van t6c PPv,11:P d6 1am co sl,cho viOc
dinh gla m〔,c d6 6n dinh Cia kOt cau ch6ng cong
trlnh ngalγllan can,la hu,ο ng di rat m6il

>Bai bぅ。da do xuat mOt hυ ong nghiOn c口 u

mdi trong d6 c6 xё t tOi chi s6 chat iLPOng kh6i dd

●

●

●

ロコ

Ч′

ハ

(28)｀

>TいOng trυё'ng hOp Hく 0(Bう ng 7):

/_、イ2,4002RMR'¨ )

PPV=[4278」 n(RMR)+22705]tギそiす    .
・ (29)

RMR lam CC S6 d6 danh gi6 mic d6 6n dinh cia
kh6i da va k6t c`u ch6ng gi● cong trlnh ngら m lan
can dυoi tac,dung coa s6ng n6 mln khi thi cOng
cOng trlnh ngう 耐

;

>Ka qua caa hυ σng nghiOn c口 u mdicho phё p
dua ra cac m6i quan ho gi■ a chi so chat lυ gng
kh6i da RMtt va cac thOng s6 Ln(K),K,α  tЮng
COng thic tinh PPV cOa Chapoti    _ 1.

>Bぅi b66 da phattri6h.va dさ xuat m6is6 danq
biOn d6i rr)6i(Cac cOng thic(15)=(17))0う a cOng
thiC Chapot c6 x6t su'anh hυ6'ng caa chi s6 ch6t
lυong kh6i da RMR d6n tOc dO PPv.

K6t qua nghiOn ciu sO tao nOnitiさ n dё chO mot
hυOng nghien.C● u rr)Oi ― NghiOn c口 u sυ anh
hυёno cOa cac chis6 ch6tiυ onO kh6i d6 RMR d6n
mlノclこO chan dOng cia k6tき

`J'ch6ng cong tnnhngら m lan can khi hぅ 。duong ham bら ng.phuα ng
phap khOan n6 mln.□

.TA:LiEU THAMド HA0      1

1.V6Trong Httng,Dlng Van KiOn.M10t hυ 6ng
nghion cl』 u mcッ l vё anh hυonq cua chan dOno n。
min thicong duonζ ham d6n k6t c6u ch6ng.dむ。ng
harγ,lan Can.TapヽChi COng nghiOp M6.S04.2017.

2.Dうng.Vうn KlOn.Khうo sat chan dOng n6 nや n
khi dao du,o,ng hari bら ng phげαng phap khoap n6
mln O'khu Vυ C thら nh ph6 bう ng m6 hinh 2E).Tap
chllCOno nqhiOp M6.S66.2014.Tr.7-12.・   =:」

3. I)う na Vうn KiOn. Cac tiOu chuan ouv oharn
danh gi6う nh hυ6ng cOa chan dOng n6 min khi dう 。
du。,ng ham dOn k6tcau cOng tnnh lan cah.Tap chi

COng nghiOp M6.S05.2015.Tr.7-11.
4.Dう ng Vう n KiOn.Anh hυ6ng coa do dai coa

,
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