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NGHTEN cuu, oE xuAr nirun DANG MAT cAT NGANG,
xEr cAu cnOnc pnU Hop cHo DUoNG Lo DAo euA
KHU vyc co orEu rcf;ru DlA cnAr pHt/c rAp, sAr oa

eO nOI, MEM YEU

NcO noAN HAo.

Research and recommendation of suitable shapes and supports of
" roadways excavated in the complex geological conditions, in the loose

and weak rocks

Abstract: After investigation of existing shapes and supports which are using

in 145 roadways in 12 underground mines at Vinacomin, author has been

analyzed, evaluated for suitable and unsuitable of conditions of shapes and
supports in the detail geological conditions, where locoted roadways.

Basrng on the results of appropriated analysis and evoluation, combination

with research results of selection of supports for some underground mines in

Vinacomin, and Dong Bac corporation-Ministry of defense author proposed

solution to raise the stability of roadways by the selection of suitable shapes

and supports in case of roadways excavated in the complex geological

conditions, in loose and weak rocks or in the coal seams.

Recommendations to raise the stability of roadways by using the combination

of methods the selection suitable shapes and supportsfor the detail geological

conditions have been ffictively used in the production reality.

I. DAT VAN DE
Trong nhtng ndm qua, cdc c6ng ty khai thSc

him ld thuQc TQp ttodn C6ng nghiQp Than-

sin ViQt Nam dd vd dang mo rQng diQn

i th6c vd khai th6c xui5ng sdu. Khi khai th6c

s0u, thudmg g{p diOu kiQn tlia ch6t m6

t4p; it4c biet h khi gflp adt aabo roi, mdm

d6n dtin spt lo guong ddo hoflc m6t 6n tlinh
ducrng ld t16 dua vdo sti dgng d5n tdi phii

ch6ng gia cudmg 1i6n tuc. SU mlit 6n tlfnh
ducrng ld tla ddn t6i chi phi trong khi tldo lo

nhu chi phf b6o vQ tludng ld su6t qu6 trinh
dgng sau ndy t6ng cao, thfm chi c6 th6 ddn

m6t an toin cho nguoi vi thitit bi. C6 nhiOu

nhin din tdi sg m6t On tlinh cria tlulng
song mQt trong nhtng nguy6n nhdn quan

hpc Md-Dia Chiit
1S Phii Vi€n - Phudng Dilrc Thdng - Qudn Bdc T*

- HdNqi

trgng li viQc lga chgn hinh dpng mflt cit ngang

tludng ld vi ktit c6u ch6ng chua thuc sg phr)

hqp v6i ttidu kiQn 6p lgc m6.

2. KHAo sAr niNu DANG MAr cAr
NGAt[c DrlCI\c LO VA CAC r,O4r HiNH
rtr cAu cHONG DANG stl ugNc O
cAc cONG TY KHAr rHAc rHAN nA*r
r,d rnugc rKv

Di5 c6 ktit qu6 tt6nh gi6 sp phir hqp sg lga
chgn hinh d4ng mflt cit ngang tludmg ld vd c6c

loai hinh ktit c6u chiing ban dAu b cfuc <fuong ld

oiua cdc c6ng ty khai th6c than hAm b thuQc

TKV; chring t6i de ti6n hinh khio s6t 145

tludng ld trong 12 cdng ty thuQc Tfp ttoin
C6ng nghiQp Than - Kho6ng sin ViQt Nam.

C6c c6ng ty mi chirng t6i de tii5n hdnh khio s6t

trii su6t tt Mao KhC di5n Cim Phn - Quing
Ninh. C6c m6 than duo. c kh6o s6t li c6c m6

Than Mpo KhO, Than Nam Mdu, Than H6ng

\
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Th6i, Than U6ng Bi, Than Vdng Danh, Than
Hd Lim, Than Nti B6o, Than H4 Long, Than
Hdn Gai, Than Th6ng Nh6t, Than M6ng
Du<rng, Than Khe Chdm.

C6c <ludng ld ducr. c khio s6t g6m c6c tlulng
ld xuy6n via v6n tai, ld dgc via vfn t6i trong
than, doc via trong d51' cic thugng trong than vi
thugng trong t16; ld cit m<y ld chq; ngAm vfn tii;
ld chfa nu6c, hAm bom; giiing nghi6ng, bun ke
thSo than, ... Cic ld c6 hinh dang ti6t ngang ld
hinh vdrn, tuong thing hoflc ld hinh thang. C6c
duong ld dugc khio s6t c6 hQ s6 ki6n c6 cria ddt
d6 (D c6 gi6i tuong tltii r6ng, f :1+10; diQn tich
ti6t dien ngang dno (Sa) duoc chia thinh 3

,nh6m: nh6m c6 titit diQn tlio tli lhr2., nh6m c6
(11<56< zqn] vinh6mc6 Sa> 2On].

C6c tludmg ld niy tlu-o. c thi6t t<6 UOi 3 rl<rn vi
li: C6ng ty CP tu v6n d6u tu Mo vi c6ng nghiQp

- Vinacomin; ViQn khoa hgc cdng nghQ mo -
Vinacomin; ViQn nghi0n ciru thiiSt kti Nam Kinh

- Trung Qu6c. Trong 145 tluong ld cria 12 c6ng
ty (m6) du-o. c khiio s6t c6:

- 10 m6 vu l2I duong ld du_o.c thi6t kC bdi
C6ng ty CP tu v6n ddu tu M6 vd c6ng nghiQp -

Vinacomin, chi6m 83,45Yo;

- 01 m6 v6i 12 ttulng ld rlugc thiist k6 bei
ViQn khoa hgc c6ng nghQ m6 -Vinacomin,
chitim 8,275Yo;

- 01 m6 vbi 12 ducrng ld duo. c thiist k6 b0i
ViQn nghiOn cfu ttritit ttl Nam Kinh - Trung

Qu6c, chiiSm 8,275o/o;

Ktit qui khio s6t hinh d4ng m{t cilt ngang
ttudng ld vi t6t c6u ch6ng ci.r- 145 tludng ld
thuQc 12 mb du-o. c chring t6i th6ng k6 tr6n
bing l.

3. NHAN xET KET QUA KHAo SAT
vrEC LUA CHQN niNn DANG MAr cAr
NGAlrc vA xfr cAu CHONG cra cAc
vr6 rn.lN HAur r,d rnugc rKv

Tu nghiOn cr?u tii liQu thirit k6 6 phdng ky
thudt, thlrc tti kh6o s6t hiQn trucmg vi ktit qu6

bing t6ng hqp th6ng s5 co bin tr0n bing I cria
c5c dudng ld, chring t6i th6y:

* ViQc thitit kri hinh d4ng mht cit n1

duong lo vir c6c loai k6t c6u ch6ng o tI6
bin li phn hqp voi ttidu kiQn dia ch6t mt
hi6n qua loai d6t d6, than, hq sO ki6n c6,
ch6t phay ph6 cira A6t Oa md c6c dudn
ddo qua.

* Tuy nhi6n, cdn c6 mQt s5 truong hg
dpng hinh dang mdt cit ngang vd k6t c6u cl
chua thuc sg phi hcro, md theo chring t6i
cfrng c6 th6 ld nguy6n nhdn ldm cho dudn
sau niy bi 6n dinh, th4m chi c6 thri lo bi ml
dinh ngay khi ddo nhu:

- VC hintr d4ng m{t citngangducrng ld:
+ C6 t6i 129 ducrng ld c6 ti6t diQn ld I

vom tudng thing, chi6m 88,g6Yo cho t6
c6c di6u kiQn ilia ch6t mo F1+10 (1t,O4yo
lai ld hinh thang vd hinh trdn lir do chric r
cira dudng lo, chri kh6ng ph6i vi r1i6u kipr:

. ch6t m6), trong khi chi tinh ri6ng trong dd

m6m y6u f=1+3 da ld 46 ducrng ld, ct
31,7%:o;

+ Chi c6 3 dulng ld c6 vdm ngu-o. c, ct
2,069yo. SO lo ndy chi thii5t k6 khi ddo qua p

Trong khi d6 sO dudng lo ddo qua d6t d,A ye

F1:3 chitim 31,72o/o;

+ MQt s6 duong ld ddo qua than hoac dd

yi5u (Fl-3), c6 ti6t diQn tldo l6n kh6ng nh

kh6ng sir dUng tucrng xi6n, md cdn sir dUng '

thAp (vdm 3 tdm). Vf dg nhu c6c ducrng ld sa

Lo dgc via th6ng gi6 mric -35LC I-6C-l
mo Th6ng Nh6t, ddo qua ddt d6c6 hQ s6 ki6r

F2, diQn tich ddo ld,g,5nt, ch6ng ld bing r

SVP-I7;
Thuqng r6t than -150 +-60 V9B(44B)-1

mo Trdng Bach, ddo trong than, c6 he sO kier

Fl, diQn tich ddo ld, g,6nJ, ch6ng ld bing 1

SVP-I7;
Ga nhfln than-150/Y.98(44B)-TK

Trdng Bach, ddo trong than, c6 he sO kier
F3, diQn tich ddo ld 16,6711f, ch5ng ld b
th6p SVP-27.

- Ve t6t c6u ch6ng lo:
+ K6t c6u ch6ng b! ttQng: Ktit c6u ch6nl

DIA KY THUAT SO 4 - 2



ttu-o. c thitit kti cho 123 dudng ld, chi6m t6i m6 Hi LAm do ViQn nghi0n cr?u thiiSt kti Nam

Trong khi d6t d6 m6m yiiu F1-3 chi6m Kinh - Trung Qu6c tfriet te.
n6u k0 tsl-4 thi con s6 ndy cdn 16n + Ph6i hqp gita chc k6t c6u chl5ng c6 9

ducrng ld ph6i hqp gita ket c6u ch6ng bi dQngnhi6u.

t<i5t c6u ch6ng tich cgc: Trong 145 tludng vd ki5t c6u ch6ng chir dQng (Neo + BO t6ng ctit

kh6o s6t ngdu nhi6n, do 3 tlcrn vi thi6t th6p li6n kh6i), chitim 6,2loh. Song, trong s5 9

i c6 13 ducrng ld ducr. c thiiSt kC t<tit c6u ducrng ld ndy, c6 toi 7 ducrng ld cira mo Hd Ldm

tich cuc bing neo + bO t6ng phun, chitim do ViQn nghiCn ct?u thitit ki5 Nam Kinh - Trung

ddy ld loai k6t c6u n6ng cao khi ndng tg Qu6c ttritit tl5 (t6ng s6 iludng ld khio s5t cira mo

tii cria kh6i de. Di6u tt6ng n6i 6 t16y ld Hd Ldm ld 12 duong ld), t16y h v6n dd cdn quan

sO t: ducrng ld ndy, c6 t6i 5 dudng 1o ctra tdm cira nhfing ngudi ttri6t tC.

Bing 1: Tdng hgrp k6tquf, khflo s6t hinh d4ng m{t cit ngang tludmg ld
vir k6t cflu chdng 145 iluong ld thuQc TKV

Ti€t dign dilng 6 Bunke chua than; ** Ti6t diQn ditng d ld cdt md ld cho" **'t Vdm nguqc khi
qua phay; **x* [/firliQu dilng 6ld cdt md ld chq.

\
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t4 2+10 5 4 5 5 2 9 0 2 0 2 9 0 2

35;71 28.6 35.1 35.7 7.t 14.3 @.3 0.0 t4.3 0,0 14.3 64,3 0,0 14.3 '1.1

12 l+8 4 '7 3 2 0 lt 0 0 0 0 8 2 0 2

58.3 25_0 16.7 0.0 8.3 9t.T 0.0 0.0 0.0 0.0 66;7 t6.7 0.0 t6;t

l3 1+8 4 4 5 4 0 I 1 0 0 I 9 3 0 0

30.17 30.8 i8.5 0.i l 0 7.69 84.6 '1.7 0 0 T;7 69.2 23.1 0 0

]H t2 1+8 5 5 6 1 0 0 l0 3 0 0 1 8 2 0

4t.6'7 4t;7 50 8.33 0 0 83.3 25 0 0 8.33 66;7 16.1 0 8.33

12 2+8 3 6 4 2 0 I 7 4 0 0 2 8 2 0 0

25.00 50 33.3 t6.7 0 8.33 58.3 0 0 16.7 66.1 t6,7 0 0

t2 l+8 5 I 3 0 0 I 0 0 0 I 11 0 0 0

4t.6'7 '75 25 0 0 8.33 91.67 0 0 0 8.33 91.7 0 0 0

12 4+7 0 3 5 4 0 0 t2 0 0 0 0 0 0 "t 5

0.00 25 41.7 JJ.J 0 0 100 0 0 0 0 0 0 58.3 4t.7

12 l+8 4 5 4 3 0 2 9 0 0 8 3 0 0

-r-1 --r -, 4t;7 JJ.J 25 0 t6.67 '75 9,09 0 0 8.33 66-'r 25 0 0

l+9 3 4 2 5 0 8 2 0 0 0 8 2 0

27.27 16.4 18.2 45.5 0 9.09 '72.73 18.18 0 0 0 72.7 18.2 0 g.0g

t2 2+8 3 3 4 5 0 9 2 0 0 0 7 5 0 0

25.00 25 41.7 0 8.31 '15 16.7 0 0 0 58.3 41.7 0 0

l1 1+9 4 2 7 2 0 l0 0 0 0 8 0 0 2

36.36 18.2 63,6 18.2 0 9,09 90,91 0 0 0 9.0s 72;1 0 0 t8.2

]HAMII t2 l+8 6 3 T 2 0 2 9 0 0 9 0 I

50.00 25 58.3 t6;t 0 16;r 75 0 8.33 0 8,33 75 8.33 0 8.33

TKV 145 46 55 55 35 I 13 116 r3 3 0 l0 93 20 I 13

3l;72 37,9 31_9 21.4 0.69 8.97 80.0 8.97 2.07 0.0 6.9 64.r 13.8 6.21 8.9



4. DE xuAr stl uqNc nixn D4NG
MAr cAr Ncllc vA cAc LoAr rrr
cAu cn6Nc pHU Hqp cHo Dr.IoNG
Lo DAo euA KHU vr/c c6 omu xrpN
o1a cnAr pHr.Ic r4p, oAr oA no Ror,
unvr yEu

l.f. uC xudt hinh d?ng mit cit ngang
phi hgp
, 4.1.1. Khdi niQm vA diiu kiQn dla chtit m6

phuc tqp vd thng x* co hgc cfia n6

Cho t6i nay, chua c6 kh6i niQm th6ng
nh6t ve di6u kiQn rlia ch6t mo phrlc tap.
Song trong thuc tti nghiOn ciru, thi6t ktl vi
thi c6ng c6c c6ng trinh m6, kh6i niQm tlia
.ch6t phric tap duoc c6c nhi khoa sir dgng
nhi6u hon cA li: d6t dri bao g6m d{c tinh
m6m ytiu (fS:), nft n6, b6 rdi, truong nd, vd
nhdu, ttac biQt phirc tpp khi gap c6t chiy, d,6t

Dy, birn lo6ng.
Ddy ld nhfrng lopi d6t dri thudng c6 lgc dinh

t<tit 1C; gifta cilc phAn tir dd rdtth6p, g6c n6i ma
s6t (9) r6t nho. Do d6, trong kh6i drl lu6n
thuong tryc sg s6p ld, th6m tri s4p tI6; trong
nhtng trucrng hqp niy kh6i d6 xung quanh c6ng
trinh lu6n gia t[ng 5p lgc l6n rtudng ld. N6i
chung ld t1i€u kiQn ttia chAt mo cing phr?c t4p thi
6p lgc mo cing lcrn. Ap lgc m6 kh6ng chi phg
thuQc vdo tti6u kiQn tlia ch6t mo, mi n6 cdn phg
thuQc vio r6t nhi6u ytiu t6 kh6c; trong d6 yi5u t6
c6 hinh dAng, kich thudc tiist dien ngang cria
duong ld.

Trong cirng mQt t1i0u kiOn co l1f cria kh6i
d6, cirng diQn tich, cing thoi gian t6n tai, cing
dQ sdu b6 tri c6ng trinh, ... MAt cEt ngang
tludng ld c6 khi ndng ldm giim 6p luc cria
kh6i dA l6n c6ng trinh, hay hi6u r6ng hon ld
n6ng cao tluqc kh6 n[ng tg mang tii ntiu thoa
mdn c5c ti6u tri sau:

- Lim gi6m du-o. c 5p lgc n6c sinh ra trong
khdi d6. Ap \rc n6c giim khi:

+ Giim duo. c chi0u r6ng c6ng trinh;
+ Eudng bi6n c6ng trinh nhin, cong. phAn

cung cong l6i cria n6c cdng trinh phii nguoc

\.

chiiiu v6i chidu trgng luc, cung cirng r
cirng t6t;

+ Giim dugc truqt ld bOn h6ng ld (giir
lgc ngang).

- Lim gi6m duo. c 5p llrc dAy ngang sin
trong kh6i dri. Ap \rc ttAy ngang gi6m khi:

+ G6c t4o boi phdn tuong (h6ng) ld v6i
phing ngang (o) ld nho nh6t. Nghia ld, cr

toi e. Trong d6: 0 ld g6c 6n rtinh tu nhi6n

adt daben h6ng ld, v6i e =9oo 
=* 

r; o doy:'2
g6c nQi ma s6t (g6c ma srlt trong) ci,r- ddt d6;

+ Chi0u rQng vdm sut l0 n6c ld nh6 nh6t,

chiAu rQng vdm sgt ld lai phg thuQc vd c,

rQng c6ng trinh;
- Ldm gi6m dugc 5p lgc nAn sinh ra tr

kh6i d6. N6u kh6ng x6t t6i v6n dA truong no
ddt dln6n thi 6p lgc n6n gi6m khi:

+ Giim du-o. c iip luc n6c vi 6p lgc h6ng
lgc ngang);

+ Dulng bi6n c6ng trinh nhin, cong. p

cung cong l6i cria ndn c6ng trinh phii c
chi6u v6i phucrng trong luc, cung cing n
cdng t6t.

4.1.2. Di xuiit hinh dqng mdt cdt ng
dudng ld phit hqp khi ddo ld qua khu vqc
diiu kien dla chtit ph*c tqp, ddt dd bd
mem yeu.

Sau khi c6 ktit qui thlm dd, khio silt c

ki6n dia ch6t mo, ngudi ta phii tii5n hdnh p
tfch vd dU b6o du-o. c 6p lgc mo sinh ra trong
d6 khi c6 sg khai tldo. TrOn co so dg b6o
.',1
dr€m ctia tdi trong, tri s6 5p l[rc m6 t6c dgnl
mqi phia xung quanh duong ld, tl6ng thoi
cri vdo chric nlng nhiQm vg cria c6ng trinh
ngudi ta lua chgn hinh dpng mpt cit ngang
cho c6 lqi nh6t ve mat ccy hoc.

Tt nhirng nghiOn ctru lf thuytit cfing r

thlrc tti, chfng tdi th6y: ntiu lo4i tru mQt

duong lo c6 nhiQm vg c6ng viQc tlflc thir nht
c6t md ld cho, bun ke th6o th6o than;... D(
thoi c6n cri vio d0 lon vi ttflc tli6m cira dp

m6, cf,ng nhu thgc tis thi c6ng trong m6, chr
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xu6t sri dgng mQt sti lopi hinh d4ng m4t
ducrng ld khi ddo qua khu v.uc Adt aa

kiQn tlfa ch6t m6 phric t4p, Adt aab6 roi,
nhu tr6n hinh 1.

- Hinh lb duo. c sri dgng khi c6 c6 dp lgc n6c
vd rip llrc ndn ldn, 6p lgc h6ng kh6ng deng kC.

- Hinh lc du_o. c sri dpng khi 6p lgc tdc dgng
tt moi phia vd culng dQ gAn nhu nhau.

- Hinh ld dugc sr? dsng khi 6p lgc tdc phia
n6c vd h6ng ld tuong AOi tcrn vd cudng ttQ gAn
nhu nhau, 6p lgc n6n kh6ng drlng ki5.

lilt

rh la dugc sri dpng khi chi chiu 6p lgc
chri y6u, 6p llrc h6ng vd n6n ttrOng

tlulng ld tlio qua khu vgc c6 didu
ctr6t ptrtc t?p, odt aa bo rli,

hQ th6ng khung, v6 ch6ng), phuong
dgng, c6c tlidu kiQn dia ch6t vd sW dU

trqng d6t d6 t6c dung l6n c6ng trimh.
chgn khung, v6 ch6ng ph6i tluo. c titin

rlinh l: I{inh ddng dudng rd theo dp r$c diit dd tdc dqng ran duong rd

OG xudt sfr dgng t<6t cdu ch6ng phi - Budc 1: Ddnh gid dp luc tdc dung l€n
c6ng trinh.

Dua vdo kinh nghi6rn, sU d6nh gi6 hqp ly,
nhtng c6ng t6c di6u tra cAn thitit vd nhfrng tinh
to6n so b0 Ap lgc di5 du do6n rlp lyc l6n c6ng
trinh. Trong bu6c niy, ngudi ttri6t t6 n6n 1i thric
ring c6c phucrng ph6p hiQn nay dang st dung tlC
dg dodn rip \rc t6c dung l6n c6ng trinh d6u
kh6ng x6t tcri tinh kh6ng d6ng nh6t, inh hucrng
"dQng" do nd min ho6c hopt dQng khai thdc, tinh
b6't dilnghucrng cria kh6i tili vd tfrOi Aiem hp dlt
v6 ch6ng.

N6i chung, n6n sri dpng tt6ng thoi nhiOu
phuong ph6p, m5i phucrng phdp xet ta cic\

tir
I

(b)

l,ll

Cdc budc ti€n hdnh chsn kAt
ng

[1], n6i chung hQ thiing khung, v6
cho mQt c6ng trinh m6 duo. c lga chgn
r sd ti6u chuAn hopt <IQng (kh6 n[ng ldm

quy trinh:

'llll
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th6ng s6 anh hucrng kh6c nhau <IC dU b6o 6p lgc
t6c dpng l6n c6ng trinh.

- Budc 2: Lqa chpn hQ thiing ket 
"du 

ch6ng:
MOt he th6ng chting gifi tlusc gqi ld d6y dn

khi n6 tho6 m6n ch 2 yAu cdu co bin tinh an
todn vd khd ndng phqc vq. Tinh an todn c6

nghia h hQ th6ng c6 khi nlng chfu dugc tii
trgng t6c dung l6n n6 md kh6ng gdy raph6 hriy
hQ th6ng. Khi nlng phuc ru cta c6ng trinh ttc
li n6 c6 th6 th6a mdn c6c yOu cdu lim viQc mi
khdng c6 nhfing biiSn dang qu6 mfc hay ph5

hriy cgc bQ trong su6t qu6 trinh tiin t4i cira
cdng trinh.

- Budc 3: Don gidn hoa ket ciiu chiing dd tqta

ghgn d€ ti€n hdnh phdn tich cdu truc vd k1t ciiu
hQ th6ng chiing gifr.

Trong budc niy cAn thi6t phai sri dgng mQt

s6 gi6 thitit mac dt m6i gia tniiSt d6u gdy 6nh
huong toi tinh chfnh x6c khi phdn tich ttit c6u

v6 ch6ng. Eti ndng cao tffi chinh x6c cho c6ng
t6c niy ddi h6i pMi ri6m 16 sU ho4t dQng cria ki5t

A t A -.1ciu ch6ng, tli6u niy tu! thuQc vdo d[c tnmg t6c
ttQng cria tii trgng l6n ki5t c6u [a]. Ngodi ra, ki6n
thric <Iia ky thuat vi c6ng nghQ ctng tt6ng

mQt vai trd r6t quan trgng tt6 tpo ra duo. c mQt

ttit c6u chiing c6 hiQu qu6.

- Budc 4: Phdn tlch kAt ciiu.
Trong giai dopn niy tii5n hanh phdn tich ktit

c6u d0 x6c ttinh c6c lgc thenh phAn vd momen

ui5n *u6t hiQn trong n6. Th6ng thuong nhtng hQ

th6ng ch6ng gifi c6 tinh linh ho4t s€ c6 <lQ cimg
(stiffness properties) vd sric chfu t6i cutii cing
16n hon v6i nhfing hQ th6ng v6 ch6ng kh6ng c6

tinh linh ho4t nhd vio khi n6ng cho ph6p dich
chuyiSn cria ki5t c6u theo bitin dpng cta bi6n
c6ng trinh.

- Budc 5: Xdc dlnh kich thrdc v6 chting:
Dya vio kiSt qui phdn tich ti5t cAu ta x6c itinh

kich thudc c6c b0 phfn cria ti5t c6u theo c6c

thenh phAn nQi lgc lon ntr6t 1t1rc dgc, lgc cit.
m6men u6n), xu6t hiQn dudi t5c dgng cria tii
trgng tlia tAng. Dt5 x6c <tinh ta c6 th6 sri dsng
cdc I! thuytit dnn h6i hay lf thuyrit d6o.

- Btrdc 6: Ki€m tra:
Trong giai tlo4n ndy phii tii5n hinh ki0m

chi titit c5c thdnh phAn cira ktit c6u ch6ng. )

c6c kich thu6c tinh to6n dE duo. c x6c minh
dt thi thict k6 thot m6n y6u cAu. N6u kh(
cAn phii ti6n hinh phin tich lai ki5t c6u tr6r
s0 c6c kich thu6c m6i cria c6c thinh phdn tr

.A
gia cd vd qu6 trinh ndy ti6p tUc cho toi khi
qui nhfn duoc c6 tinh hQi tp (thu ttuo. c ktit
hAu nhu kh6ng thay d6i). Trong circ &y 6n

viQc ph6n tich chc k6t cdu ch6ng phii tluqc
hinh bing c6c phuong ph6p quan s6t trong r

qu6 trinh t6n t4i cira c6ng trinh dO x5c tlinh
c6c ttiOu kiQn tlia tAng, c6c diSn bii5n thU<

trong qu6 trinh ddo.

4.2.2. Cdc loqi kA ctiu chiing phil hq
diiu ki€n dla chiit phuc tqp

* Qud trinh phdt fiAn dp lyc trong a

kiQn fia chiit phrbc tqp
Nhi0u nhd nghiOn cr?u vA cho ring ngu

nhdn g6y ra 6p \rc m6 ld do ph6n bO lai ring r

cira it6t dii xung quanh c5c dulng b. Ap lgc
t16 hinh thdnh vd ph6t tri6n theo thdi gian.

str khi ddo vdo Adt dabo rdi mem yi5u vd tl6r

d6o, s1r ph6t triiSn cin 6p luc dugc th6 hien 1

aO tfri d hinh 2.

1- diit ddL bd rdi *im y;!u 2- dtit dd

IIinh 2: SU hinh thdnh dp l4c diit d6

theo thdi gian

- Ap fuc r?ng v6i thdi gian t1 ld 5p lyc b

d4ng hay 5p \rc tlQng;
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hinh;

+ Cbcttit c6u ch6ng dugc chiS tao tt v0t fieu

bAn vfing cao, thdi gian t6n t4i ldu ddi nhu

:6ng c6t th6p;

- ptOi hqp gita chc cdc k6t c6u ch6ng bi

vi k6t q6u ch6ng chir ttQng.

V6 chdng bOtilng c6t theP.

Trong thdi gian tr) t2 6p lUc d6 giim dAn v6i

d6 b0 rdi rndm y6u vd titip tsc tlng vdi d6t

Phgm vi tbng dqng cfia k& cdu chdng:

dio ld trong a6t aa c6 diAu kiOn tlia ch6t

tep, hQp $ hon ci li srl dsng c6c k6t c6u

rng [6]:
- f6t c6u chdng linh ho4t dugc chi5 tpo tir

+ DAng vdm 3 tdm (vdmthAp) tluqc dtng vdi

bai d6t d6 6n dinh.

ViQc lUa chqn ttudrng bao cira vdm php thuQc

vio cuong d0 6p luc m6, *u6t ph6t tt tliAu

kiEn bio d6m cho duong cong 6p lyc kh6ng

wgt ra ngoii pham vi 16i cira m6t cft (l/3 chiAu

diy m6t cit t6 tt t0m) khi d6 0 trong vdm chi

c6 5p lyc n6n t6c dgng.

- Krung chdng linh hoqt kich thtrtc hinh vdm:

Khung ch6ng niy dugc chi5 tao tr) thdp ldng

m6ng; n6 dugc ding rQng rai nh6t d6 ch5ng c6c

tludmg ld c6 c6ng dlmg kh6c nhau' DQ linh hoat

cria n6 kh6 16n vd c6 khi nlng diOu khi6n sU

chuyOn dich cira vi ch6ng theo 6p lUc 1o' N6 c6

ttr6 itng cho c6c tluong ld ddo vdo dAt d6 mdm

ytiu c6 he s6 kicn c5 tOi 0,8 trong vr)ng c6 6p l1tc

6n ttinh vd ci trong vung 6nh huong ctra khu

khai th5c. Khung ch5ng niy c6 lopi 3 tto4n

(hinh 3) vi-lopi 5 do+n (hinh 4). Loai ba doen

g6m c6 1 xd vd 2 c}t, dtng 0 c6c tludmg ld

kh6ng c6 hiQn tugng bing ndn vd t10 chuy6n vi

cira tt6t d6 n6c kh6ng 16n hon 300mm' D0 linh

ho4t thulng d4t tr) 100+300mm theo phuong

thAng ttring. I(hi c6 su dich chuyAn dAt tt6 16n

hon phii dirng 1o4i 5 dopn voi d0 linh hopt c6

th6 dat t6i 700mm.

o ch6ng b0t6ng c5t tnep [6n kh6i dugc sir

I d6 ch6ng c6c doan ld ki6n thii5t co bin

trgng nhit, hoflc c6c do4n ld chiu 6p lgc

phan b6 kh6ng ddu, mflt cit ngang ctra ld

c6 d4ng vdm hoflc d4ng vdng trdn (c6c

v6 chr5ng niy bio ttim ring su6t k6o trong

ch6ng H nh6 ntr6g. V6 ch6ng bO t6ng thuong

3 lo4i: vdm b6n nguyQt; vdm cao; vdm 3 t0m'

+ Vdm b6n nguyQt vd vdm cao dugc dirng

<tAt d6 trung binh vd Y6u.

Ilinh 3: Khung ch6ng

linh host kich thuhc loqi j doqn linh hoqt k{ch thudc loqi 5 dogn

I

l*

+
I

Hinh 4: Khung ch6ng
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Hinh 5: Ctiu tqo khung chiing
linh hoqt hinh dqng loqi 3 khop

1- Thiu n6c; 2_ Thiu nin;

* Di xudt sft dyng *at ciiu ch6ng phir hqp:
Khung .frOog, uo ch6ng ta ifrtng cOng

trinh nhAn tqo, dugc x6y dung trong cdc
tluong ld nhim ngln ngta sg ph6 huj,cira tl6t
d6 xung quanh vd gifi duoc kfch thu6c titit
di6n ngang cria c6c dudmg ld theo thirit kti.
DUng khung ch6ng vd v6 ch6ng li biQn ph6p
co bin Ae Uao vQ cdc dudng ld trong ,rOi qua
trinh sri dUng. Vo ch6ng vd khung ch6ng ph6i
dim bio dugc:

- VO mat k! thuflt: phii c6 d0 b6n vd 116 6n
dinh cao;

- VC s6n xu6t: v6 ch6ng vd khung ch6ng
kh6ng dugc gdy tr6 ngai cho cdc quri trinh sin

2 d,oqn xd cong, 2 cQtvir3 thiu dgc. Hai tld
dopn xd cong duo. c hin c6c di5 cong de On
n6c vd hai thiu h6ng; c6c thiu h6ng rluq
bing cQt g5 no6c cQt kim lopi nhu hir
Khung chdng hinh vdm c6 khop ducr. c ch5nl
ducrng ld trong vr)ng 6nh hu6mg cria khu
th6c, khi khai th6c cdc via chi6u ddy kh6ng
tlpc biQt vbi cic via d6c (chlu dp l$c khintr
nimg d n6c) vd cd trong virng c6 6p lgc 6n tl

Hinh 6: Cdu tqo khung chring
linh hoat hinh dqng loqi 5 khop

3_ thiu h6ng

xu6t cta mo, kh6ng g6y sric c6n gi6 l6n, an tr
vd phdng ch6y, v.v...

M5i lo4i vo ch6ng d6u phni c6 kh6 ni
chting lai tii trong t6c dpng, khi ndng b
dang phir hqp v6i rli6u kiQn tlfa ch6t vd d:
kiQn ldm viQc. Nguoi thi6t k6 trong qu6 tri
lua chon, xdc t1lnh kich thu6c khung vo cht5
ph6i tinh toin thi trgng aat aa t6c dgng l6n
ch6ng theo m6t vdi phuong phdp khdc nh
nhu phuong phrip thgc nghiQm (vom tg nhi
trong kh6i d6, khdi niQm vdm sgt hin), c
phuong phrip phdn loai kh6i d.d, cdc phuo
ph6p phdn tich, cilc phucrng phrip s6. T
nhi6n, nhfrng ki6n thric kinh nghiQm, thuc

.- Khung chiing hinh vdm c6 khop (inh hoqt
vi hinh dqns).

Lo4i khung chiing ndy c6 2 dqng co b6n: 3
khop vd 5 kh6p. Lopi khung ch6ng niy duo.c
dtng bing th6p chfi I ho{c th6p ray. LoAi 3 khop
c6u tpo <Ion giin hon, gdm 2 thanhthdp, c6 bdn
d6 cong di5 Om khit thiu n6c. Ch6n cQt cfing

luoc ldn d6 phing hay cong; n6u t1i5 cong phii
ding rAm n6n g5 @inh 5). Lopi 5 khop thi dtng

I
hr

l

H
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lu! tlugc sC grup ich r6t nhi€u cho ngudi

su trong viQc dua ra dugc quy6t dfnh hqp

vd c6 tinh thgc ti6n v0 gi6 tri tii trqng d6t

t6c dgng 10n c6ng trinh.

M6i lo4i ktit cAu ch6ng t16u c6 nhfing uu

nhugc di,5m vd Pham vi 6P dung kh6c

. M6i loai ki5t c6u ch6ng c6 thO ldm viQc

nirt n6, bd rdi, m0m yi5u thenh 3 nh6m: D6

nhiru, bd rdi, phin lop m6ng; Than c6 Fl-2;
dh c6 tinh s6t, s6t than vi trucrng no nhu

bitng2.

lap hoqc t6t trqp ldm viQc voi nhau AC Aam

tluo. c d0 b6n vi tlQ 6n dinh cao nh6t'

Tt nhtng phin tich tr6n vd nhtng kiSt qun

!n khai tfurc tti oua l2f, [3], [4], [5], nh6m dd

xin dO xu6t gi6i ph6p ndng cao dQ 6n dinh ki5t

r ch6ng gifr cho c6c dulng ld dio trong d6t

nut n6, b& rdi, mCm yi5u tr6n co s0 chia d6t

5. KET LU,IN
Trong thgc t6 thi c6ng dio ld o nhirng ving

dia ch6r phric t4p, c6c dulng ld c6 thO bi mAt

6n dinh ngay khi dio hoflc c6 th6 bi m6t 6n

dinh, thflm chi ph6 huy ktit c6u ch6ng trong

qu6 trinh su dpng. Trong nhfrng trulng hqp

iu*e 1o bi m6t 6n dinh, c5c mo da phii t6

chirc x6n vi ch6ng lai dC dua ducrng tO 
1A

hinh d4ng vd kich thu6c ban ddu' Nhi6u

trudng hqp phii x6n, ch6ng l4i nhiOu lAn g6y

t[ng chi phi tr6n mQt m6t cdng trinh hay gi6

thdnh mQt don vf s6n phAm. Tir viQc tri€n khai

k6t qun nghiCn cfu ra thgcc tl5 dio ld theo c6c

nghi€n criu [3], tal th6y ring khi lga chqn

dugc hinh d4ng mflt cit ngang vi ktlt c6u

ch6ng pht hqp v6i il4c di6m vd gi6 tri titi
trgng thi c6c bi6u hiQn m5t 6n dinh cira dudng

ld dd gi6m di d6ng k6.

Bf,ng 2: Dd xuAt hinh d4ng m[t cit ngang rludrngld vi k6t c{u chSng phi hqp

cho ld dio trong didu dia cn6t pnrftc t4p, d6t d6 bo riri, mdm y6u

hudng ld chq, mQtdt dat l6nAp luc manh nr mgi Phia
Cnrlu B 6p.lgc n6c.

Ap lgc h6ng vi n6n khdng c6

hoic c6 kl6ng tlimg k€

D6 vd
nhiu,
b0 rdi,
phen

l6p
m6ng

r#l
pAto

c6

ttnh
set,

s6t

tha&

\
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KTS-Linh hopt kich thudc 5 dopn, tudmg
thlng; KTSX-Linh ho4t kich thu6c 5 do4n,
tuong xi6n; KT5XV-Linh ho4t kich thu6c 5

dopn, tudrng xi6n, vdm ngugc; KT4N- Linh hopt
kich thu6c 4 doan, tulng cong, vdm ngugc;
BTIV- BC t6ng 1 t6rn, tuong thing; HD3-Linh
ho4t hinh d4ng 3 khop.
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