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Qua khdo sdt thuc té cho thay do dwong lo doc via dao bam tru trong via
than day khi chiu tdc dong ctia khai thdc sé bi bién dang va phd huy rdt
manh, néu chi st dung loai thanh glang thong thwo'ng két hop véi neo
chong gie cho dwo'ng [0 thi thanh gidng sé bi udn lat va kéo dut, ddt dd &
gitka cdc neo bi tut nd manh lam pha huy vom gia c6 gdy ra sap lo. Trong
nghién ctru ctia minh nhdm tdc gid tdp trung vao nghlen cttu dé ché tao
thanh gzang kiéu mdi giiip ndng cao khd ndng lam viéc phéi véi neo va neo
cdp, gitr dLro'ng [o 6n dinh. Thong qua phuong phap phan tich tong hop chi
ra han ché ctia thanh gidng d‘ang Sw dung, tor d‘o dé xudt thanh giang méi
co tiét dién ngang dang W, st dung phan mém ANSYS kiém nghlem khd
nang lam viéc cua thanh gidng JW. Két qud cho thdy thanh glang JW ddp
ting dwgc cdc yéu cdu de ra, khdc phuc dwoc nhu'ng han ché ctua nhirng
thanh glang dang str dung. Két qud nghién ctru nay c6 thé'lam tai liéu tham
khdo cho cdc nha khoa hoc trong nghién ctru thiét ké ché tao thanh gidng.

© 2018 Trwdong Pai hoc Mo - Pia chit. T4t ca cac quyén dwgc bao dam.

1. Mé dau

dung cida dwong 10 khong dam bao thwong phai
chong xén lai lam tang gid thanh va gian doan qua

Trong khai thac than ham lo, viéc duy tri dé
on dinh cho dwong 1o doc via rit quan trong, né
anh hwdng truc ti€p dén céng tac an toan, chi phi
san xudt va san lwong khai thac. Hién nay & nwéc
ta cac dwong 10 doc via chti yéu chdng bang vi thép
SVP khi dao dwong 1o 6n dinh va khi chiu anh
hwdng clia khai thac than duong 10 thwong bi bién
dang manh, vi chdng bi bép méo, khéng gian st

“Tdc gid lién hé
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trinh khai thac. Trén thé gi¢i dé khic phuc van dé
nay mot s6 nwdc da str dung phwong phap chong
gitt phéi hop gitta neo va neo cap, da tirng bwéc
dat dwoc nhitng két qua dang ké (Ha Man Triéu va
nnk,, 2004).

Tuy nhién dé phat huy dwoc hiéu qua chong
gitt thi hé théng chéng giit neo t6 hop thanh bédi
thanh neo, tdm dém, thanh giang va chit déo phai
c6 cwong do can déi nhau, vi cwong do cua hé
thdéng chdng gitr neo chi biang cwong do thap nhit
ctiia mot trong 4 ciu kién trén.



Vii Pirc Quyét va Nguyén Vin Xé6/Tap chi Khoa hoc Ky thudt Mé - Dia chdt 59 (1), 44-49 45

Cho nén trong hé thong chdng giir cho du
thanh neo c6 dat dugc cwong dd cao nhung thanh
gidng c6 cudng dd khong cao thi khéi da dwoc gia
cwong cling khong dat dwoc cwong d cao twong
trng va day c6 thé la vi tri xung yéu lam mit 6n
dinh (Ha Man Triéu va nnk., 2004; Tinh Héng Van
va nnk,, 2003). Két qua khao sat thuc té tai mo
than Tt Pai va mé than Thap Son thudc Tap doan
than Pai Péng Trung Qudc ciing cho thiy, do st
dung thanh giang W c6 kha ning chiu luc thip
chdng gitt & dwong 10 doc via dao bam tru trong
via than day c6 ap lwc mo ratlén nén nd bi kéo dirt
vauon lat, giy ra hién twong tut nc & khodng gitra
cla hai thanh neo. Khi thay thé thanh giang W
bang thanh gidng chir I va gidng thép SVP c6 kha
nang chiu lyc cao, nhwng do ching cé d6 réng nho
nén van bi udn lat gy mat 6n dinh dwong 10 (Hinh
1) (Vi bec Quyét, 2015).

Theo (Khang Hong Pho va Vwong Kim Hoa,
2007) hiéu qua 1am viéc cta thanh giang 1a dw Gng
luc ctia neo dugce truyén va phan tan vao khoi da
théng qua ciu kién thanh gidng va tdm do, giup
m¢ rong vung nén ép gia cwdong hiru hiéu, nang
cao dwogc hiéu qua chéng gilr phan dat da & gitra
hai neo, bdo vé duwoc tinh nguyén ven cta dat da
trén bién va cai thién hiéu qua chong gitr cia hé
théng chdng gitt bang neo mot cach rd rét.

Ttr két qua khdo sat va lap luin trén cho thiy,
thanh giang c6 vai trd quan trong quyét dinh dén
6n dinh d6i véi dudmng 10 chdng bang neo, dic biét
trong diéu kién duong 1o dao bam tru trong via
than day, c6 ap luc 16m thi yéu cau déi véi thanh
gidng cang cao.

Thuc t€ khao sat cho thiy, nhitng dwong 1o
chdng bang neo & nuérc tala nhitng dwong 1o dwoc
dao trong da cirng va khong str dung thanh gidng.
Tuy nhién, néu chong & dwong 10 doc via

dao bam tru trong via than day, dé phat huy dwoc
hiéu qua chéng giit bang neo can phai c6 thanh
giang phu hop (Vi Dic Quyét, 2015). Diéu nay
cang can thiét khi twong lai cac duong 1o doc via
trong cac mo than ham 10 & nwére ta dang cé xu thé
chuyén tir chéng bang vi chéng kim loai sang
ch6ng bing neo.

Vi vy, viéc nghién ciru ché tao dwoc thanh
giang vira c6 kha ning chiu luc cao vira phat huy
dwoc kha nang gia cd khoi da khi chéng gitr phoi
hop cung neo cho dwong 10 doc via dao bam tru
trong via than day, tao sw déng bo cho hé théng
chéng gittr neo nham dam bado d6 6n dinh cho
dwong 10 trong qua trinh str dung 1a rit can thiét
hién nay.

2. Nguyén ly lam viéc chdng giiv cia thanh
gidng

Thanh giang 1a mot bd phan mau chét ctia hé
thong chdng gitt neo, nd 1a nén tang hinh thanh dé
clirng ciia xa & ndc nho nguyén ly nhw sau (Ha Man
Triéu va nnk, 2004; Tinh Héng Van va nnk,
2008):

- Diéu phdi sw chiu lwc ctia neo

Lwc tac dung cua neo lén dit da bién 1o 1a tai
trong tip trung & mot diém, nhwng nho c6 thanh
gidng da lam chuyén hoa tai trong di€ém sang phan
b6 déu, mé rong dwoc pham vi chéng gitr cho neo,
lam thanh neo chuyén tir trang thai qua tai sang
chiu lwc twong ddi nho do tai trong dwoc phan bo
déu t&i cac neo.

- Ndng cao ndng lwc chéng giir tong thé cia hé
théng neo

Khdi d4t d4 nam gitra cac thanh neo 1a viing
xung yéu trong hé théng chdng gitr bang neo, néu
dung thanh giang dé lién két cac thanh neo véi

‘
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Hinh 1. Hinh dnh thanh giang bi phd hily khi phéi hop chéng gitk ciing neo (Vi Purc Quyét, 2015).
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nhau sé phat huy tac dung lién két gitra cac thanh
neo thanh thé chdng giir thdng nhat, lam ting kha
nang chiu lwc cho toan bo hé théng chéng neo, tir
do gidam dwoc pha huy kéo do bién dang udn cong
cda cac lép dat da trén bién 10 giy ra, lam cho khéi
dat da noc 10 tao thanh thé lién khéi c6 kha nang
chiu tai lom.

- Ngdn chdn dwoc sdp dé dot ngdt clia ndc

Thong qua lién két gitra thanh giang va neo
13p nghiéng hai goc duong 10 tao thanh mot thé
théng nhat, tir d6 cling lam cho khoi dat da phan
noc va hong duong 10 lién két vai nhau thanh thé
thong nhat cung nhau chiu lwc, 1am gidm bién
dang khéi da néc va dat dén 6n dinh, ngan ngtra sw
truot theo khe nitt tai hai géc cia dwong 10, ngan
ngira cac sw co sap 1& khéi dat da néc 1o ma ta
khong thé du bao trudc duoc.

- Ndng cao ndng lyc khdng uén ctia néc o & vi tri cé
thanh gidng

Luc tic dung cia thanh giang 1én n6c 10 cang
16m thi d6 uén vong ctia n6 cang nho, cang cé lgi
déi véi chéng gitr duwong 0. Vi vy dé dam bao
cwong do chdng gitr thi thanh gidng c6 do cing
cang 1o cang tot. Ditu nay dong nghia véilap luin
cda (Khang Héng Phé va Vwong Kim Hoa, 2007)
khi thanh gidng c6 d6 cing va bé rong da lon,
thanh giang 4p sat vao bé mat dit da n6 sé truyén
du tng lwc cia neo vao trong khoi da & ca vi tri
xung yéu gitra hai thanh neo, lam tang d clirng ctia
vom gia cuong, giam dé uén vong clia noc 1o.

3. Phan tich va dé xuAt thanh giing méi hop
ly trong chong giiv dwong 160 doc via

3.1. Phén tich dé xudt ché tao thanh giang
hop ly

Do dwong 10 doc via dao bam tru trong via
than day, khi chiu tac dong ctia qua trinh khai thac
thi khéi than & néc va hong bi nén ép va nirt né

manh, dwong 10 bién dang manh, ap luwc mé xung
quanh Ién. Néu sir dung thanh giang dang W tuy
c6 d6 rong va kha nang tiép xdc véi bé mat dat da
tot, nhung kha nang chiu lwc nho nén kha niang
truyén dw &ng lwc cia neo vao trong khéi da va
bdo vé bé mat bién 10 kém. Do do, né sé& bi xoan
van va kéo dirt khi chiu tdc dong ctia 4p lwclém lam
mat kha nang chiu luc, giy ra hién twong tut néc &
gitta hai thanh neo. Khi sit dung nhitng thanh
giang thép chir C, chir I va thép SVP thay thé, tuy
chung c6 kha nang chiu lwc cao nhung do thanh
gidng c6 do rong nho, dién tich bao vé bé mat bién
10 han ché do d6 khong c6 kha nang bao vé dwoc
dat da trén bé mat bién 10, khéng két hop véi neo
dé tao vung nén ép gia cwong va gitr dwoc tinh
nguyén ven cho khéi da trén bé mét. Cho nén cling
khéng phat huy dwgc tic dung chong giir cia neo
nhu: khong tao dugc vom gia cwong, khong nang
cao dwoc kha ndng tw chiu tai cia khoi da, do do6
ap luc tAc dung 1én thanh giang 16m, thanh gidng c6
d6 rong nhé nén dé xay ra hién twong uén 1at gay
mat 6n dinh dwong 16 (Vi Dirc Quyét, 2015).

Nguyén Iy chong neo & dwong 10 trong than la
tao vom chiju tai, cho nén viéc st dung thanh giang
hop ly sé gitip tang cwdng kha nang chiju tai cda
vom nho gitt dwoc tinh nguyén ven ctia khéi da
trén bé mat bién 10, ting kha ndng truyén dv rng
lwe cla neo vao trong khéi da, tir d6 nang cao dwoc
hiéu qua gia cwdng va bao vé dwoc vom gia cwong
do neo tao ra.

Tl nhitng phan tich trén cho thiy, dé phat
huy duorc t8i da hiéu qua chdng gilt bang neo cin
phai ché tao thanh gidng phai vira c6 dd ctirng 16m,
vira phai c6 do rong 16m, dé ting dién tich tiép xdc
va kha nang 4p sat vao bé mit bién 10, ting kha
nang truyén dw tng lwc vao khdi d4, nham bao vé
tinh nguyén ven dat da bién 10 va nang cao hiéu
qua gia cwong khoi da. Khi d6 sé tranh hién twong
tut n6c & khu vue xung yéu gitra hai thanh neo,
nho dé ma ngan ngra dwgc sy pha vé vom gia
cwong tao thanh bai hé théng chong neo.

Bdng 1. Tham s co bdn ctia cdc logi thép thwong diing chdng giir dwong Io.

Loai gidng | D6 rong, cm M(A),men quan| Tiétdién | Mo men quan tinh/tiét | Trong lwong,
: e tinh, cm* ngang, cmA dién ngang, cm? kg/m
Thép C14a 14 53.21 18.52 2.87 14.54
Thép 112 12 46.90 17.82 2.63 13.99
Thép SVP29 15.05 612.10 37.00 16.54 29.00




Vii Pirc Quyét va Nguyén Vin Xé6/Tap chi Khoa hoc Ky thudt Mé - Dia chdt 59 (1), 44-49 47

340 |

Hinh 2. Mt cdt ngang thanh gidng JW.

V&i nhiém vu trén, néu st dung thanh giang
bang thép long mang SVP, chit I hodc chir C s&
khéng dap tng dwoc cac yéu ciu vi ching c6 do
rong nhd, con thanh giang W thi dap trng duogrc cac
yéu cau khac nhung kha nang chiu luc lai kém.

Do d6 phai ché tao dwoc thanh gidng sao cho
vira c6 do cirng 16m vira c6 do rong da 1o, vira nhe
va gitt dwgc wu diém clia thanh giang W 1a wu tién
hang dau. Tham s6 twong quan cta 3 loai thép
thwong dung trong chong gitr dwong 10 thé hién &
Bang 1 (Vi Dtrc Quyét, 2015; Tran Xuan Truyén va
Vii Birc Quyét, 2012). Yéu cau do clirng chdng gitr
clia c4c thanh giang d6i véi dudng 10 doc via rat
cao, la két ciu bao vé bé mat dit da néc lo & gitra
hai thanh neo cap hoac cac thanh neo thwong, mo
men quan tinh theo tiét dién ngang ctia né c6 quan
hé truc tiép dén hiéu qua khong ché khéi da nirt
né & ndc lo. Tir Bang 1 cho thiy, mé men quan tinh
theo tiét dién ngang cia thép long mang 16n nhat,
con thép chir [ nhé nhit. Tuy thép long mang chiu
luc t6t, nhwng khoi lwong twong déi 16n 29kg/m
gy kho khin cho cong tic van chuyén va l3p dat.
Thong qua wu nhwoc diém cda cac loai thép, cac
thanh giang hién dang stt dung d€ chdng 10 va yéu
cau clia thanh gidng d6i v&i chéng gitr dudng 10
doc via, ching t6i dwa ra tiéu chi ché tao thanh
gidng c6 gang giam trong lwong, ting dién tich bé
mat tiép xdc, chiu lwc tot tir d6 thiét ké ra thanh
gidng JW c6 hinh dang tiét dién ngang Hinh 2 trén
co s& thanh gidng W. Thong qua phin mém
Autocad s dung 1énh Massprop dé xac dinh cac
thong s6 m6 men quan tinh va dién tich tiét dién

(b)

(@)

ngang cta thanh giang thiét ké.

C4u tao thanh giang: P rong bang 340mm,
dd cao bang 64mm, mdé men quan tinh bang
99,7cm¢, dién tich tiét dién ngang bang 27,43cm?,
md men quan tinh theo tiét dién ngang bang
3,63cm* thip hon thép long mang nhwng cao hon
thép chix C va chit I. Tuy dac tinh chiu lwc khéng
bang v&i thép long mang nhung do rong bao vé bé
mat bién 10 16m hon 2 14n thép long mang, trong
lrong nhé hon thép 1ong mang, khong dé bi xay ra
hién twong vin lat, mat 6n dinh hay pha huy.

3.2. bdnh gid va kiém nghiém tinh ndng chiu
Iwc ctia thanh gidng

b€ danh gia kiém nghiém tinh ndng co hoc
clia 4 loai thanh gidng, ta xét thanh gidng trong
trwong hop chiu lwc 1én nhit va xung yéu nhat véi
mo hinh tinh toan dwegc thiét 14p nhw sau: coi
thanh giang nhu mot xa ngang dwoc ¢ dinh & hai
dau (dwomg 10 c6 ndc bang), véi chiéu dai xa bang
khoang cach 1én nhit cta hai thanh neo cap
(I=2m), tai trong tac dung Ién nd la toan bo trong
lwong cia khoi dit da ndm & gitta hai neo dwoc
phén b6 déu (g=120kN/m), md dun dan héi cia
thép E=2.06x1011N/m?.

Vé&i mo hinh tinh nhw trén, théng qua bo mén
strc bén vét liéu co6 thé kiém tra tinh ning co hoc
dwa trén cong thirc tinh d6 uon vong lén nhit cia
xa khi chiu ti trong phan bé déu doi véi cac thanh
giang chir C, I, SVP va JW theo cdng thic sau
(Vwong Ky, 2012; Tinh Hong Van va nnk., 2008):

f = (5qb*)/384EI (1)

Trong do: f- Po vong cla xa, m; g- Tai trong
clia phan d4t da nam gitra hai thanh neo tac dung
1én thanh giang, kN/m; [- Khoang cich gitra hai
thanh neo, 1=2m; E- M6 dun dan héi cua thép,
E=2.06x1011N/m?; I- M6 men quan tinh cia xa, m*.

Tt thong s6 ky thuit cta cac loai thép (Vi
Pirc Quyét, 2015; Tran Xudn Truyén, Vi Dic
Quyeét, 2012) va thong qua phan mém ANSYS

(d)
Hinh 3. Phén b6 trng sudt chinh trén cdc thanh gidng a- Thép C14a; b- Thép 112; c- Thép SVP29; d- Thép JW.
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(a) (b)

(d)
Hinh 4. Phédn bé chuyén vi trén cdc thanh gidng a- Thép C14a; b- Thép 112; c- Thép SVP29; d- Thép JW.

Bdng 2. Bang théng ké két qud tinh todn ctia cdc thanh gidng dién hinh.

Loai thép M3 hiéu U'ng sudt Ién nhat tai doan véng nhit, Mpa | D6 vong lén nhat, mm
Thép chir C 14a 1260--1880 173.9
Thép chit [ 12# 162+202 49

Thép SVP 29# 66,1+87,8 1.8

Thép JW 34A 183+358 27.8

(Ansys, 2013) ta ciing xay dung md hinh tinh va
phén tich s chiu lwc clia cic thanh gidng chix C, |,
SVPvaJw.

Tl két qua gia tri &ng suit chinh va d6 vong
16m nhét cta cac thanh gidng thé hién & Hinh 3,
Hinh 4 va Bang 2 ta tién hanh phéan tich danh gia
kha nang chiu lwc ctia ching nhw Hinh 3, Hinh 4.

T&r Hinh 3 va Hinh 4 cho thdy do m6 hinh
dwoc chon dé tinh la xa dwoc ngam chit & hai dau
nén tai do xay ra hién twong tip trung rng suit.
Cho nén dé danh gia kiém nghiém kha nang chiu
lwrc clia cac thanh giang ta chi dwa vao gia tri (g
sut & vi tri c6 dd vong 1én nhat (gitra xa). Vi xa
thép chir C thi vi tri xuit hién &ng suit kéo 16m
nhit tip trung & hai canh cta xa voi gid tri tr
1260+1880Mpa vwot qua cwong dé khang kéo
cda vat liéu nén bi pha hiy, d6 vong ctia n6 rat16n
173,9 mm; véi thép long mang thi vi tri xuat hién
rng sudt kéo lén nhat tp trung & hai canh bang
66,1+87,8Mpa, gia tri &ng suit kéo xuat hién
twong doi nho, dd uén vong cla xa cling rat nho
chila 1,8mm, diéu nay cho thiy kha nang chiu luc
clia né rat 1ém; véi thép chir I do dit ndim ngang
cho nén khéng phat huy dwoc tinh wu viét nhat
cda nd, tao thanh sw tp trung &ng suit & hai bén
canh véi gia tri la 162+202Mpa, d6 uén vong 16m
nhit bang 4,9mm; véi thanh giang thép JW thi gia
tri rng sudt 16n nhit & vi tri udn vong 16m nhat
dwoc phin bd déu co gia tri la 183+358Mpa, do
uén vong lém nhit la 27,8mm, tuy né c¢é &ng suit
va do uon vong lém hon thép chir I va thép SVP
nhung van ddm bdo trong gi¢i han bén cho phép.

Téng thé ma noi, kha nang chiu luc clia giang
thép chit [ va thép 1ong mang 1én nhung chiing lai
c6 db rong va bé mit tiép xdc véi dat da nhé, kha
nang bao vé va gitr nguyén bé mat bién kém. Con
ddi véi thanh gidng thép JW tuy c6 kha ning chiu
lwc nhé hon thép chit I va thép long mang SVP
nhung van thda man yéu cau chiu luc dé chong gitr
dé6i véi duong 1o doc via dao trong than, mat khac
dd rong ctia no 16m hon so véi thép chir [ va thép
SVP nén n6 c6 kha nang bao vé dat da bé mat bién
va truyén dwoc &ng sut tir neo vao trong khéi da
gitp tiang cwong kha nang gia cwong khoi da, do
dé tang cwong dwoc kha ndng tw chiu tai ctia khéi
da, 1am gidm ap luc tic dung l1én thanh gidng. Vi
vay, thanh gidng thép JW c6 kha niang dap ung
dwoc yéu cau chéng gitt phoi hop vdineo & dwong
10 doc via dao trong via than day ma c6 yéu ciu
bao vé két ciu bé mit cao.

4. Kétluan

Tir két qua phén tich va yéu ciu thuc té nhom
tac gid da nghién ctru ché tao dwoc thanh gidng
thép JW (Hinh 2) c6 kha nang chiu lwc cao, do rong
16m, nhor d6 bao vé dwoc dat da trén bé mat bién 1o
va gitt dworc tinh nguyén ven cta nd, nang cao kha
nang truyén dw trng luc cia neo vao trong khéi da
nham triét tiéu tng suit kéo xuit hién, cai thién
trang thai &ng suit xung quanh, ning cao dwoc
nang luc gia cO tdng thé cha hé thong chéng gitr
neo. Chinh vi vdy ma nang cao dwoc kha nang tw
chiu tai ciia dat da ndc, giam tai trong tac dung1én
neo va cac thanh giang, loai b6 dwoc hién twong
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thanh neo bi ditt, thanh giang bi udn 14t va xé rach.

D€ dam bado ning cao dworc hiéu qua st dung
clia thanh giang JW, tranh dwoc sw pha hoai cat déi
vGi thanh neo do sy xé dich gitta chiing can phai
két hop véi ché tao thém tim dém chuyén dung
JW lam ting lwc ma sat va kha nang lién két gitra
thanh giang va tim dém, tao thanh mot thé chdng
gitr hoan chinh giita thanh neo, thanh giang va tim
dém.

V&i viéc ché tao dwoc thanh giang JW sé bao
dam cdng tac an toan trong khai thac va dao 19,
nang cao dworc san lwgng khai thac, ha thip dwoc
gia thanh chong giit, gidm nhe dwoc cwdong do lao
dong cua cong nhan, cai thién dwoc tinh trang
chdng gilr va moi tredrng 1am viéc.
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ABSTRACT

Manufacture of JW brace to improve the effectiveness of joint
protection between anchor and post-tensioning anchor cables for
the pit road along the coal bed

Duc Quyet Vu 1, Van Xo Nguyen 2

I Quang Ninh University of Industry, Vietnam.
2 Faculty of Electro-Mechanics, Hanoi University of Mining and Geology, Vietnam.

Based on the actual survey, it is found that because the road along the reservoir bed that is dugin the
thick coal bed when subjected to the impact of mining is deformed and destroyed, to keep the furnace
bent, the brace will be bent and pulled, and the rock between the anchors is strongly lashed, destroying
the reinforcing arch causing the furnace to collapse. In their research, the authors focus on research to
make new brace that enhance the ability to work with anchors and anchors, keeping the furnace stable.
Through a comprehensive analysis of the constraints of the existing tie rod, It is proposed that the new
brace bears a horizontal cross section of JW, using ANSYS software to test the JW brace performance. The
results show that the JW brace meets the requirements, overcome the limitations of the brace is used. The
results of this study may be a reference for scientists in the design and construction of brace.



