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vioc x6c dinh chiさ u cao vong dat da pha hoy“ Bph''

tai市6c cOng trlnh ngam la mOt trong nhiOu van dё
phl.c tap cこ a llnh vuc xay dung cOng trinh ngam.
K6tqua th6ng kO hon 100 vu pha hOy,sut15'dat dう

tai n6c cac du'Ong 10 doc via mOt dυ Ong xe va hal
dutン ng xe,thi cong trOng rnot so loai(」

`khac nhau taiCOng ty than Mao KhO,COng ty than Th6ng Nh6t,
COngtythan Khe Cham the hiOntЮ n Bang l[31.

Tむ'cac s6 1iOu Bう ng l, cac tac giδ [4]da xay
dung m61quan ho giua chiさ u caO vong d`t da pha
hly,sut 16“ Boh"va s6 1uong cこ a ho th6ng khe nit
“N''(H.2)va m6i quan hO giOa chiё u cao vOng dat
d6 pha hoy, sut lて , “Boh'' vdi gia tri khoang cach
gi〕 a cac khe n口 t“A"(H.3).TrOn cc sδ  xO I,cac s6

110u quan s6t trong 13ang l, bら ng phu'(ン ng phap
binh phuong nh6 nhat,cac tic giう [4]da xay dung

KHO■ H00 VA 00NG‖ GHE m6

●

鈍
ching loai da trOng

khu vtl,c khaO sat

cacthong so cia khe nl,t Gi6ihan bё n nOn

on,MPa
HO sO
k10n cO f

α
…
d6 A,m

c‐at kot phan lop 0,65 43 り
、） 0,30 63,8÷93,3(73,55) 6-9(7,5)

2 c‐at kot phan lop 0,70 30 4 0,25 67,8=83,2(75,5) 6,5-8(7,25)
3 cat k6t+bot k6t 0,55 15 4 0,40 78,8‐92,5(85,65) 8=9(8,5)
cat kot+bot kot 0,88 25 4 0,15 68,5-93,2(80,85) 7-9(8,0)
5 C6t kOt+S6tよ Ot ・ 0,65 30 う

、） 0,35 91,0‐102,2(96,6) 9■ 10(9,5)

6 ([)at kot+san kot 0,45 35 う
、） 0,60 82,2=108,9(95,55)

. 8-10(9,0)

cat kot mぅux`m 0,35 37 3 0,70 77,7‐112,6(95,15) 8‐ 11(9,5)
8 (E)at kOtlan cu61 0,42 35 3 0,60 82,3-106,8(94,55)

`
8-10(9,0)

9 Bot kδ t kep s6t 0,80 35 4 31,2‐55,5(43,35) 3=6(4,5)
10 B6[kot phan lσ p 1,05 25 5 0,17 28,9■-45,2(37.5) 3=5(4,0)
11 BOt kOt kep s6t 0,95 29 5 0.20 37,2■45,6(41,4) 4-5(4,5)
12 Bot kot phan 16p 1,20 30 7 0,15 33,2-52,1(42,65) 3-5(4,0)
13 Bot kot xarγi trang 0,67 15 4 0,35 42,1‐61,2(51,65 )・ 3-6(4,5)
14 B6t kot xarll den 0,61 4 0,40 47,8-65,2(56,5) 5-7(6,0)
15 Bot kot xani trang 0,58 3 0,40 52,5=64,8(58,65) 5=7(6,0)
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●

五a′

“

rB“ ―C力めυ Cao"″g dald`ρ力6カ′y,sυ :●
“
Jα ―G6c“m cia vわ,¨JⅣ ―S6ルα,g力6胸6ng κわe

n`イ:ス ーK力οδ″o cac力 o′クa cac k力eη(2,mj O,― G′∂F力an bδη η6η,MPaJf― Hθ sδ κjδ″cO cJa`ar d6.

c訴‖需猟|::1:1詈「″
CSりёu Bing l Va ttult:bttlin洗

盤
g6‖

:鵠;,:計 |ツ:轟 l「1鳥
>DうC tinh ph6 h□ y,Sut lδ Xδy ra hOan tOan  Va COng trinh nSam nam trOng trang th`ilυ ong d6i
khac nhau khi dυOng ham dao trong cac loai d6  6n dinh;・           .                `  、1  _
khac nhau.TrOng tFし ong hαp duざhg hらm dao   >Khi_s61υong hO th6ng khe nit“ N"thai d6i

器♀atttt鳳 ,鶴11:‖:∬:Ri甜響酬
tdζ ↓『1路::』:吉:|ヽ1滉a♀じ増1認

ill:lgCttCa°

da pha hこ y, Sut iё  10n hOn so vOi tⅣδng hop    >Khi sO υong hO thOng khe nit“ V'vu oり qu`
dυOng hら活dうOtЮ ng｀di Cat k6t cing ttn hon:    gia tri 6 hO khe n口 t,kich thυOc vむ ng d6t da bhう
>TrOnq COnq IT10tiOal da,mat dO khe n`'t Cang  hOy,sut lC'sё  6n dinh dan va c6 xu thO datt(シ i trang
10n thi kha nang d6 bi pha hOy,Sut10 Cang nhiOu;   thaituα ng tu nhυ trong khOi dう bO「01(H.2);.
>Kich thυ dc,th6 tich v〕 ng dat da ph6 hOy,sut    > Nhi'ng quy luat phu thuOc gi,a kich thυ Oc

lδ gia tぅ ng khi s6 1υ ong ho khe n口 ttrong kh6i d6  vOng dat da pha hu,,sut16 trong kh6i da va cac

」

′′
00NG NGHIEP M6.SGiO‐ 2018

●

G‖‖

cac ham s6 n6isuy do'n bi6n nhu sau:

>M6i quan hO gi■ a chiёu cao vOng dat da pha
hu,,sut 16“ Bph''vdis6 1uong hO th6ng khe n口 t“ N"

(H.2):                             ヽ
Bph=(「 0,0037.N3+0,0346.N2+0,110.N+0,002)i(1)

>MOi quan hO gi■ a ch10u cao“ Bph''v61 glう tri

告:壇電,ch gi■
a cac khe n口 t“A''(H3a)cho lTi●

Bph=[1,1138.EXP(0,2177.A2-1,7691.A)]i (2)11    .
>IⅥ 6i quan hO gitFa Chiё u CaO`.Bph''VOl gia tri    l

khoδ ng cach gi■ a cac khe nし t“A''(H.3.b)cho loal   
「

da bot koti

Bph=[0,03196.A(-0,6843)].               (3)..

Tai day: Boh_chiou cao vong dat da pha hoy,sut
iC',m;N― SO lυo'ng hO thOng khe n口 1:A― Khoang
cach gl● a cac khe nit,rrl.

3δng 7.cヵめυ9aο Ci9 ν
jηg dal dぅ ρヵぅ厠y,sυr′∂“Bρゎ"め′η6cc`cd`′ ongゎ doc v′'a∂ 。ぅ。c∂ηg fy

詢anル′aO K力6,T力 6ηg N力al,K力 eC力a″,r3ノ
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KH01 H00 VA 00NG‖ GHE M0

'ph 2 10=a210・

e(b210α
)・ Ne210.e(d210A).(,nh2 10: (24)     Bph.2.19=a219・ Ad219.e(b219息

+C219N+h219 σo):   (32)

Bph 2 11=a21● α
b2 11・
e(C21l N).e(d21l A).σ nh214:  (25)     Bph 2.20=a2.20・ σnh220.e(b220■

+C220N+d220A).   (33)

Bph.2■ 2=a212・α
。212.ete212N'.A。 212.(,nn2 12;   (26)  Tai day:BDh 21=Bph.220~C‐

aC dallυO'ng Chiё u CaO V〕 ng‐

Bph 2 13=a20α
b2,NC213 Ad2 3 e(h23 σo)(27)13:鳥慨譜治∬Ys:;千「h嵐腑tttyn躙

B^、 っ4′ =aっ 4″ e(b214α
).NC214.A。21`.e(h214。●):(28)  (勇C ham S6 nOi suy thi hal,m:α ―G6cc`m caa,ia,

B:|:5=a:5 αb 15 eC21 N A。 2 te h2ち ';(29':急比∫譜寵Tよ:ξiよi犠lttf61鴨謡躍
Bph 2 16=a246 αb216 NC2te(d26A)e(h綱 ;(29)藝 ;認 ,急ξl,vdlL:吉 ::il」興:需[:uxh器駆
Bph.217=a2170b217.e(C217N+d217A+h2176● ):  (30)  cac ham s6 ngiき uv品ク

・

hai:|=1■20-S61υ ong CaC｀

Bp1 2 18=a218 NC2≒ e(b28α
+.28A+h218 σo)(31):計

単躍鎖υ‖]l鮮品lt性鵠FchamsOnOi
3δng 3.C6ol力 a′η s6 ηδ′sι′y cia″わ6m f力′力a′ cacわ a′η s6′ ,0′ stly

|

施 ail bl Cl dli hil RI

2 +0,473653 +0,003266 +0,109088 +0,803592 -0,000268 0,978748
2 2 +0,754128 -0,006332 +0,100281 ‐0,533375 -0,205557 0,985669
3 +0,049690 +0,068707 +0,315876 -0,301169 -0,084361 0,984188
4 -0,204153 + 0 0 9 ■0,084851 -1,467947 -0,001247 0,988373
5 +0,341587 -0,457009 -0,500767 +0,091813 11,237396 0,981496
6 6 +0,765726 ‐0,009303‐ +0,028417 -0,527814 -0,199898 0,986389
7 7 +0,7971.63 +0,078870 +0,357322 -1,442224 -0,100614 0,987715
8 +́0,756071 -0,000407 +0,096012 -0,533416 -0,206981 0,985688
9

・９ +0,757908 -0,000492 +0,027875 -0,527337 -0,200746″ 0,986412
+0,951305 +0,002805 +0,359571 -1,445662 -0,100029 0,987193 .

11 +1,098445 +0,057149 +0,078694 -1,456814 -0,107202 0,989825
12 +0,765726 -0,009303 +0,028417 -0,527813 -0,199898 0,986389
13 13 +0,367932 +0,000569 +0,130986 -0,529935 -0,002927 0,984639

14 +0,373052 -0,000170 +0,126646 -0,530271 -0,002946 o,984645

15 +0,391985 -0,004984 +0,033956 -0,525357 -0,002892 . 0,985509

16 +0,531014 +0,085345 +0,389133 -1,449406 -0,001102 Q986722
17 +0,707763 +0,061035 +0,084449 -1,465889 -0,001263 0,988794‐

18 18 +0,640342 +0,003095 +0,393611 -1,454262 -0,001065 0,986171

19 +0,391175 -0,000365 +0,033359 -0,524998 -0,002905 0,985530

20 +1,200448 +0,001899 キ0,078874 -1,457844 -0,107214_ 0,989435

|

′‐ヽ

0

■

>Nh6m thO ba― C6c ham s6 nOi suv b6n bi6n
Bph=F(α,N,A,f):          "
Bph 3 1=a34+b31・α+C3■ N+d3.1・ A+h31・ f;  (34)

Bph.32=a32・α
b32.NC32.Ad32.fh32;         (35)

Bph 3.3=a3.3+b33」 nα +C3.3」nN+        ′̂̂、:        {00,
+d3.3・ InA+h3.3・inf             

 ` ′

Bph 3.4=e(a34+b34‐
ギC3.“N+d34A+h34ni       (37)

Bph.35=a3.5+b3.5(1/α )+C3.5(1/N)+.     ′.。、
+d35(1/A)+h3.5・

(1/f)

Bph36=a36 nb¨ ・e(C36N).Ad36.fh36:    (39)

Bph 3.7=a37・α
b37.NC37.e(137A):fh37 1 .

Bph 3.3=a38・ e(b38α ).NC38.Ad“ .fh38 1

Bph 3‐9=a39・ e(b39a)・ e(C39N).AdO'.fh39:

Bph 3.10=a3■●e(b3104).NC310.e(d310A).fh3 10;

Bph 3.11=a3`,α
b311.e(C3● N).e(d3‖ A).fh3 1;

Bph.3.12=a3.12・ α
b■ 2.e(C32N).A。 312.fh3 12;

Bph 3.43=a3.13・ α
b313.NC3 3.Ad313.e(h313つ

:

Bph 3.14=a31■ e(b3●
‐).NC"4.Ad314.e(h314f);

(40)

(41)

、42)
.〈43)

タ イ44)

(45)

(46)

(47)
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P=(γ.Bph),MN/m2.              (57)
Tar day: γ _ Trong lυ ong th6 tich caa dat da,
MN/m3:Bph― Chiё u cao vOng dう t da pha hiy,sutlδ
phia trOn n6c cOng tnnh ngarn,m.

[)6 du, bぅ。 gil tri chiё u cao v〕 ng dat く】a pha
hOy,sut 10“ Bph''phia tren n6c cOng trlnh ngら m c6
th6 sむ dung ham s6 noi suy ba bi6n Bph=F(α ,N,A)

(54),ham s6 nOisuy b6n bi6n Bph=F(α ,N,A,σn)(55),

ham s6 nOi suy b6n´ bi6n Bph=F(α ,N,A,f)(56).Tむ
day,gi`tri ap lυc dat da``P''(H.1)tac dung theO
phψong thら ng dク ng 10n phia trOn n6c cOng trinh

ngam c6th6 du bう obら ng nhO'ng cOng th`'c sau:

P=[[atαbl e(cl N)em]},MN/m2;(58)

P={γ
[a2α
b2 e(C2Nle(d2●σnし ]},MN/m2(59)

P={γ
[a3α
b3 e(C3Nと em fh3]},MN/ma(60)

Tal(lay:al=+0,617597:bl=+0,068759i cl=+0,096148:

d,=1,529705 aF+1,∞斜

“

:b′Ю ,∞71●;(ゲЮ ,078694:

c=1,4灰途14;賜=0,1072透:■■‐Ю,826881:喝言―Ю,∝)5410:

Q=10,075841:d3 1,465X,2;喝 =0,11ま湯9:α ―G6cc`m
cOa via,do:N― S61υong ho th6ng khe l¬ 6t;A―
Khoang cach olia cic khe nC't,m:σ n― G16i han bさ n

nёn cla dat da,MPa;f― He s6.kion c6 coa dat d3.

4.K6t:uan

Cac k6t quう rも hiOn c●u trOn day cho ph6p r`t ra

mot s6 k6tluan nhtP sau:         "
>Gi`tH aplυ c d`t d6“ P"tac dung theo phu,ong

thう ng dtPng 10n phia tren n6c cOng tnnh nganl phu.

thu6c va()rat nhiOu yeu t6 khac nhaul       
‐ ・

>Tむ cac ham sO nOi suy ba biOn Bph=F(α ,N,A)
(4H14),“c ham“ nOi suy b6n bi6n Bph=F(α N,A,こ )
(15卜 (33),“c ham s6 noi suy b6n bi6n Bph=F(α ,NA,つ

(34)÷(53),ch`ng 16i da tim ra ba ham s6 n6i suy
(COng thクC thu'C nghiOm)ba bi6n, b6n.bi6n t6t

::,|:l襦£
5),(56)~c6cac he ξ6 tυαng quan“R,"

>Gia tri chiё u cao vOng dat(la pha hOy,sut 16':

“BDh''phia trOn n6c cOng trinh ngam c6 th6 du b`o
thOng qua ba ham sO nOi suy(54)、 _(55),(56)trong
nh● ng diё u kion dia Co hOC tuong寵ル

:

> Gi` tri ap luc dat da “P'' tac dung theo
phLPO'ng thう ng dting 10n phia trOn n6c cOng tnnh
ngarn c6 th6 du,bao thong qua ba ham s6 noi suy

(58),(59),(60)tЮ ng nh● ng diさ u kiOn dia cc hoc
tuo'ng du'o'ng tren thuc tO:

>Cac harn sO nOi suy(54)― (56),(58)L(60)khOng
rnang tinh toan nう ng. NhO'ng kё t qua nghiOn c6,u

nay chipho hα p chO nhむ ng diё u kion dia cO,hOc va

cau tao cong tnnh ngarn nhat dinh.、 /1 vay,hu ong

nghion c`,u nay van phaitl`p tuc hoan thion trong

tuong lal.□

K‖0■ H00 Vl1 00‖ G‖GHE‖ 0

TAILiEU THAM KHAO      :

1.V6Trong HOng,Phttng Manh D=c.Co hOC d6
u,ng dung trong xay dung cOng trlnh ngam va kか ai

thac rn6.Nha xuat ban Khoa hoc K,thuat.Ha NOl.
2005.460 trang.
2.V6Trong HOng.Thi6t k6 quy hoach,cauり o
cOno trlnh noら m.Nha xu6t ban Khoa hoc Tu nh蔭 n
va COng ng籠 .Ha NOi.2017.636 trang.:  :
3.Ngo Vう nS,.NghiOn cク u rnOt so yeu tO dia C0
coa khoi d6 phuc vu cong tac(lao chong lё . B6b
c6o t6ng k6t dO tai c6p B6.BO Nう ng ltPo'ng.Vlen
Khoa hoc COng nghO A′ 16.1995.71 trang.

4.V6Trong Hing, Nguyё ■ Phic Nhan.AI‖η
hυ6ng coa khe n6,tt∂ i kich thυ 6,c vong dat da pha

hu,xung quanh dυさng ham.Tap chi cOng nghlop
M6.S02.1996.Tr.618.          .

Ngay nhan bai:78Иθ5′20イθ
                `〕

Ngay gn'i phan bien:ブ 6Иθ6/2θ′θ

Ngay nhan phan bien:2θИθ8/2θ 78

Ngay chalp nhan dう ng ba::ブ 0/7′/2θブθ

Tむ kh6d:.7j″g dar db ρ力
`力

υ′チカ′6″ fυαng ρ力う
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The paper presents the results of the
study to determine the relationship between
the height of the destroy zone above
underground construction and the mechanical
properties of the rock mass. Based on the
results of the study, the author proposed the
method of predicting the underground
pressure acting on underground construction.
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