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LOT BAN BIEN TAP

Céc ban déng nghiép than mén!

Trong tay Ban la s6 4 (Quy 4-2020) clia Ban tin véi tén goi “Bdn tin VSRM
letters” — Ban tin dwoc xuat ban dudi dang e-Newsletter, &n ban email dién tlr va
13 ban tin lwu hanh ndi bd clia HAi Co hoc da ching ta. Chung ta cd thé thay hinh
trén trang bia 1a théng tin v& Hai nghi Co’ hoc da viung Chau A Ian thir 11 (ARMS
11) do Héi Co hoc da va Cong trinh Quéc té (ISRM), Hoi Co hoc da va Cong trinh
Trung Qudc (CSRME) t6 chirc tai Bac Kinh, Trung Qudc trong cac ngay tir 21-25
thang 10 ndm 2021, moi thdng tin vé ARMS 11 xin xem trén trang nha cla Hoi nghi
http://www.arms11.com/ . Do anh hudng cla dai dich COVID-19, nén hdi nghi
ARMS 11 phai Ui lai 1 ndm, va duoc t6 chirc vao ndm 2021, moi hoat dong cla
cdng dong Co hoc da thé gidi da bi anh hudng Ién, nhiéu hdi nghi da bi hdy, hoic
chuyén sang online nhuw ARMA 54th -.GOLDEN 2020, Eurock 2020, CouFrac 2020,
ARMS 11th -2020... H8i nghi thurng nién cla Dai hdi déng Hoi Co hoc da va Cong
trinh Quéc té& (ISRM) duoc td chirc online vao ngay 28/10/2020. Trong Hai nghj dé,
Hoi Co hoc da Viét Nam da dwoc ghi nhan nhirng chuén bi theo dung lich trinh d3
d4t ra dé t6 chirc Hoi nghj Co hoc d4 vung Chau A (ARMS 12) vao ndm 2022 tai Ha
Noi, Viét Nam.

Tiép theo loat bai nhdm muc dich tong két lich st va nhitng ¢ng dung
trong nghién ctru va san xuat thuc tién cla Co hoc d&... Trong s6 nay, “Bén tin
VSRM letters” s& gUri t&i cdc Quy vi bai viét vé PGS.PGS. TS. Chu Thudng Dan — mét
thanh vién sang 13p va Chd tich d4u tién cla Hoi Co hoc da Viét Nam.

Ban Bién tap “Bdn tin VSRM letters” mong nhan dugc sy cdng tac cla
cac Hoi vién va déng nghiép théng qua cac ban tin glri vé Ban Bién tap, sy hudng
(rng vé tinh than, tai tro vé vat chat.
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PHO GIAO SU, TIEN ST CHU THUO'NG DAN,
VI CHU TICH PAU TIEN CUA HOI CO' HOC PA VIET NAM

VU CAO MINH, VIEN DIA CHAT - VIEN HAN LAM KHOA HOC CONG NGHE VIET NAM

LOI BAN BIEN TAP: PGS.TS Chu Thudng Dan (1940-1990) sinh tai x3 Hung Pao, huyén Phi Tién nay la huyén Tién L,
tinh Hung Yén. Ong la con trai nha viét kich Hoc Phi, cac anh em trai clia dng cling 1a cdc nha van ¢ tén tudi nhu Hong Phi, Chu
Lai, nhwng Chu Thudng Dan lai chon cho minh con dwéng nghién ctru dia chat. Ong 13 ki su dia chat t8t nghiép khoa 1 trwong
Dai hoc Bach khoa Ha N&i. Tir ndm 1959 — 1967, Ong cong tac tai B6 Cong Nghiép ndng. Ndm 1968-1971, Ong la nghién cru sinh
va bo vé thanh cong Luan 4n TSKT tai Truwdng Dai hoc Md Leningrad (Lién X8). Sau khi vé nuéc, Ong lién tuc cong tac tai BS Dién
Than, sau d6 1a Phé vién trudng Vién nghién ctru Khoa hoc K§ thuat Md, B6 Mo va Than. Ong mat ndm 1990, khi vira tron ndm
muai tudi. PGS. TS. Chu Thudng Dan 1a ngudi tham gia sdng 14p va 13 Chi tich d4u tién clia H8i Co hoc d4 Viét Nam.

PGS. TS. Chu Thwirng Dan (1940-1990)

N&m 2020 |a tron 30 ndm ngay mat cla PGS. TS. Chu Thudng Dan- vi Chi tich dau tién cda Hoi Co hoc da Viét Nam.
Nhan dip nay, xin gidi thiéu mét vai nét chinh vé 6ng va nhitng ndm thang dau tién thanh |ap Hoi.

Vao nhitng nd3m sau 1975- ngdy théng nhat dat nudc, khdng khi khoa hoc trong cd nudc rat hd héi, sdi ddng. Nhu ciu
trao d8i théng tin khoa hoc tang 1én. Cac hinh thirc tAp hop ddi ngii vé hoat déng chuyén mén dugc thic day. Hoi Co hoc Viét
Nam dugc thanh 13p tai H6i nghi Co toan quéc & Hué ngay 05 thang 8 ndm 1982. Phan Hbi Dia chat Cong trinh thudc Héi Dia chat
duoc thanh 13p cudi ndm 1982. Phan Hoi Co hoc dat- Nén méng thudc Hoi Xay dung cling dang chuan bi cac budc dé thanh lap
vao cudi nam 1984. BSi canh nay dat cac can bd quan tam tdi co hoc da vao tinh thé khan truong.

Vao nhitng nd3m &y, cac hoat ddng lién quan t&i co hoc d4 da phat trién rong. Cong tac nghién ciru da dwoc ddy manh
& cac Vién thudc B6 M6 va Than, B Co khi- Luyén Kim, B6 Xay dwng, B6 Thay Loi, BO Giao thong Van tai, Vién Khoa hoc Viét
Nam... Co hoc d4 da dwoc giang day tai cac trwedng Dai hoc Mo- Dia chat, Pai hoc Giao théng Van tai va nhiéu co s& dao tao khéc.
C4c thanh tuu trong khao sat, thiét k& da bao dam 6n dinh b& md, tao co s& cho cac mo than khai thac 16 thién & Quang Ninh
xuéng sau hang trdm mét. Cac cdng nghé tién tién vé khoan, tham do d3 gép phan dua mé khi Tién Hai vao khai thac trong ndm
1981 va phat hién lai dau khi & Bach H6 vao ndm 1984. Dic biét, cac cong tac khao sat, thiét ké da dat dwoc nhidu két qua & cac
cac cdng trinh xay dwng 1&n cla dat nwdc nhu thay dién Thac Ba, thiy dién Hoa Binh, Tri An, xi mang Hoang Thach, xi mang Bim
Son.

Ldc nay, PGS.TS. Chu Thudng Dan dang [am viéc tai Uy ban KH va KT nha nuéc. Ong d3 chii dong dua ra va ban véi anh
em dong nghiép vé xay dwng mot hdi khoa hoc ky thuat cla linh viee co hoc d&. Tinh hinh twong d&i chin mudi va thuan lgi, vdi
cwong vi 13 Phé Vu trwdng Vu Xay dung co ban thudc Uy Ban KHKT Nha nudc, 8ng hiéu dugc cac hoat dong lién quan tdi co hoc
da & cac nganh kinh té& cling nhu & céc co s& san xuét, nghién clru cla cd nudc. Truwde do nita, dng la Phé Vién trwdng, ddng Chi
nhiém phia Viét Nam clia dé tai hop tac gitta Vién KHKT M Viét Nam véi Vién Dia chat va Trac dia M toan Lién bang (VNIMI)
nghién clru nang cao dd &n dinh cho céc b&r md 16 thién Viét Nam ma gido su G. L. Fixenko- mdt nha khoa hoc néi tiéng 1a dong
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chl nhiém. Viéc hop tac nghién ctru cang cho thay nhu ciu trao déi trong khoa hoc gitta cac chuyén gia trong nwéc véi nhau la
rat can thiét. Qua trao d&i, moi ngudi déu nhat tri cn sé&m thanh 13p Hbi Co hoc d4 dé dinh ky gap g&, chia sé théng tin va xay
dung tiéng ndi chung. Y kién ctia dong ddo anh em 1a nén gan viéc thanh lap hoi véi mot Hoi thao khoa hoc, vira c6 thoi gian huy
ddng doi ngil, vira cé thoi gian chuan bi.

Céng viéc t6 chirc Hoi thao toan qudc duoc gp rat tién hanh. PGS. TS. Chu Thudng Dan va mét s6 déng nghiép khac
d3 s&m tranh thi dwoc su ddng tinh va y kién cla cac co quan cung cac Hoi Khoa hoc ki thuat. Hoi thao d3 nhan dugc su chi dao
ctia Uy ban Khoa hoc Ky thuat Nha nwéc (tién than cda B Khoa hoc va Céng nghé ngay nay) va Vién Khoa hoc Viét Nam (tién
than cla Vién Han l1am Khoa hoc va Cong nghé Viét Nam ngay nay) va clia Hoi Co hoc Viét Nam. Truéng ban t6 chirc Hoi thao |a
Gido su L& Quy An- Itc dy 1a Phé Cha nhiém Uy Ban KHKT Nha nwérc. Cac phé ban 1 PGS.TS. Chu Thudng Dan va PGS.TS. Nguy&n
Trong Yém (Q. Vién trudng Vién cac KH vé Trai dat luc bay gi®). Thuwdng tryc ¢é TS. Vi Cao Minh (Vién cac KH vé Tréi dat), TS.
Nghiém Hitru Hanh (Vién KH Thly Loi). Ban t& chirc con c¢é TS. Phi Van Lich (Pai hoc Mo- Bia chét), TS. Nguyén Birc Pai (Vién Dia
chat va Khoéng san), KS. Chu Van Béch (Vién Thiét ké- B6 Qudc Phong), KS. Vii Tién Diing (Bd Xay dwng), KS. Nguyén Trong Hoan
(Vién KHKT M), KS. Tran Tw (Vién cac KH vé Trai dat).

Ngay 11 thang 9 n3m 1984, Hoi thao khoa hoc toan qudc vé Co hoc d4 da duogc khai mac tai Ha Noi, tai Hoi trwdng 1on
cla Vién Khoa hoc Viét Nam. Hoi thao c6 chi dé: “Nhirng van dé nghién ciru va rng dung ki thuat tién bd co hoc da trong cac
nganh kinh t€ quéc dan”. Hon 200 anh chi em lam viéc tai céc co s& san xuat, cac co s& nghién clru, gidng day, quan ly da vé du.

D4y la héi thao khoa hoc I16n toan qudc dau tién vé co hoc dd cha Viét Nam.

PGS.TS. Chu Thuéng Dan d3 doc bao céo dé dan véi twa dé: “Nhiém vu clia co hoc dé trong xay dwng va khai thac kinh
t€ cla dat nwdc”. Bao cdo da néu Ién nhitng thanh tyu va thach thirc dat ra véi co hoc dd, Déng thoi bdo cdo da kéu goi: “Da dén
ldc chin mudi phai lién két lai v&i nhau, lién két vé tri thirc khoa hoc va t6 chirc hanh dong, lién két lai véi nhau vé cong cu va
phuong phap nghién clru. Con dwdng sang tao chl ddng da xuat hién”. Loi kéu goi thue sy d3 di vao long ngudi. Cac dai biéu hdi
thdo d3 hudng (ng va nhat tri thanh 1ap Hoi Co hoc da Viét Nam ké tir thoi gian d6. Va cling tir day PGS. TS. Chu Thudng Dan
ddm nhan vai tro Chu tich Héi cho tdi ldc ra di vao ngay 11 thang 10 ndm 1990.

K& tlr nhirng ngay dau tién cho dén sau nay, PGS. TS. Chu Thwdng Dan ludn quan tam t&i tdi sy phat trién cla Hoi va
cac hoi vién. Trong b6i cdnh rat thiéu thong tin lic dé, 6ng goi y véi Ban thuwdng vu t6 chirc dinh ky cac |&p tdp huan nang cao
kién thirc cho héi vién. Ngudi dirng 16p 13 cac cén bd ¢ kinh nghiém, c6 thdng tin. Nguwdi nghe 13 céc can bd tré tir céc don vi co
s&. Ong ludn tdm niém mudn c6 co hoc da phat trién thi phai cé con nguwoi 1am co hoc d4. Va éng thuc sy lac quan vé tuong lai
clia co hoc da & Viét Nam ciing nhu sy déng gép clia né vao nén kinh t& dat nwéc. Ong d3 thic day t6 chirc cac Hoi thao gan lién
V@i céc co san xuat nhu Thiy dién Hoa Binh, Than Quang Ninh dé ddng vién, quang ba vai trd cla co hoc da d6i véi cdc nganh
kinh té.

PGS.TS. Chu Thudng Dan 1a nguoi cu xtr than mat, gan giii. Ong bao “lam viéc cin dya vao thuyc té, tng x& nén gan voi
doi thwong”. Tén cla dng cling toét |1én diéu dé. Trong diéu kién phong l1am viéc & co quan chat chdi, 6ng bao dén nha dng dé
trao d&i ban bac céng viéc. Va tir d6 cdn ho cla gia dinh 6ng & nha A9 khu tap thé Khuwong Thuwong clda B Dién va Than, khong
it [an ngau nhién tré thanh ban doanh clia cac cudc trao ddi, ban luan khoa hoc ki thuat kéo dai. Cin hd tuy khdng rong song nho
tinh vui vé, x&i 16i ciia ba Pham Thj Quan- v éng, cling trd nén than tinh, 8m &p. Cling nh& viy ma mot s6 céng viéc cla Hoi dugc
thuan lgi hon.

Mac du thoi gian séng v&i HOi qué ngan, nhung dudi sy Ianh dao cla PGS.TS. Chu Thudng Dan, Hoi d3 lam duwoc nhiéu
viéc. Hinh anh dep Chd tich dau tién cla Hoi con dong lai mai trong long cédc dong nghiép Hoi Co hoc da Viét Nam.
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THONG TIN VSRM

THONG TIN VE BUOI GAP GO GIT'A HOI CO' HOC PA VIET NAM

VA TRUONG DAl HOC DAU KHi VIET NAM

PHAM QUOC TUAN, VSRM

Trong khudn khé chuyé&n cong tac thi nghiém do (rng suat nguyén sinh (in-situ stress) tai Dy an kho ngam ch(ra khi héa
16ng LPG cla Hyosung Vietnam Chemical Co. Ltd., do nha thau thuc hién 13 Cong ty TNHH Cng nghé va Thuong mai S6ng Hong,
Céng ty TNHH Tu van dau tw Xay dwng Dién luc thang 10/2020 tai Ba Ria Viing Tau, dai dién cta Hoi Co hoc da Viét Nam gom
Phé chi tich PGS.TS Nguyén S§ Ngoc, Phé chii tich — TTK TS. Pham Qudc Tudn d3 cé chuyén thidm tredng Dai hoc Dau khi Viét
Nam (PVU) thudc Tap doan Dau khi Viét Nam.

Tiép doan Hoi Co hoc d4 vé phia PVU c6 cac thanh vién Khoa Dau khi bao gdbm hai bd mén Dia chat- Dia vat ly Dau khi,
b6 mén Khoan Khai thac Dau khi do TS. Nguyén Van Hung — Phu trach Khoa Dau khi, Truéng B mén Khoan Khai thac Dau khi cht
tri. M& dau budi gép g&, TS. Nguyén Van Hung da cd bai gidi thiéu tdng quan vé Truong dai hoc Dau khi ndi chung, va khoa D3u
khi n6i riéng. Truong DPHDKVN |la mot tredng Dai hoc tién tién, chat lugng cao, c6 co s& ha tang va trang thiét bi hién dai, dam
bado cung (rng ngudn nhan luc chat lwgng cao cho sy phat trién bén virng clia nganh Dau khi, TAp doan d3 quyét dinh dau tw xay
dung co s& dao tao chinh cda Trudng & thanh phd Ba Ria — Viing Tau, tinh Ba Ria - Viing Tau, trung tdm cla nganh Céng nghiép
Dau khi Viét Nam. Khoa Dau khi cé hién 23 can bd gidng day va 3 can bd kiém nhiém, dwoc chia lam 3 B& mon (Pia chat-bia vat
ly Dau khi, Khoan-Khai thac Dau khi va Loc-Héa Dau), thanh phan cdn bd chuyén mén cé 11 Tién si, 8 Thac s§, 1 Ky sw va 6 Nghién
cru sinh. Ddi ngili cdn bd gidng day cta Khoa duoc dao tao tai cac trwedng dai hoc cé uy tin trén thé gidi vé linh vire Dau khi & cac
qudc gia nhu My, Anh, Phap, Nga, Nhat Ban, Han Quéc. Nhiéu cén bd cd kinh nghiém lam viéc tai cac don vi san xuat, nghién ctru
trong Nganh va tham gia cdc chuwong trinh dao tao kém cép, thuc té va hoc tap tai cac truérng dai hoc cia My vé phuong phap
quan ly gido duc dai hoc, t6 chirc gidng day va nghién cru. Ngoai déi ngili can bé giang day co hitu, Khoa Dau khi nhan duoc su
hop téc chat ch@ va tich cuc tir cdc chuyén gia dau nganh, cac can bd k§ thuat cé trinh dé cao cla Tap doan va cac don vi thanh
vién, cac gidng vién gidi cla cac trudng dai hoc trong va ngoai nwdc tham gia thinh giang, huwéng dan sinh vién, sinh hoat chuyén
mon véi cdc B6 mén cling nhu tham gia vao cac hoat dong hoc thuat cta Khoa.

Vé phia Hoi Co hoc d4, TS. Pham Qudc Tudn da cé bai trinh bay gidi thiéu vé Hoi, cac kha ning hop tac gitra Hoi, cac
chuyén gia 1a Hai vién cla Hoi véi PVU. PGS.TS. Nguyén S§ Ngoc da cé nhwng trao ddi than tinh vé kinh nghiém nghé nghiép va
nghién ctru khoa hoc trong linh vuc Khoan -Khai thac va viéc phat trién hoi vién tap thé va ca nhan trong PVU. Budi gip g& da
budc dau mé ra kha niang hgp tac gitta Hoi va PVU trén cac linh vire t6 chirc cac khda dao tao lién tuc, hdi thdo qudc gia va quéc
té, tham gia cac dé tai ma PVU chu tri, va VSRM cé nang luc khoa hoc dap &ng yéu cau cla dé tai.
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THONG TIN VSRM

THONG TIN VE HOI NGHI TOAN QUOC VE KHOA HOC TRAI DAT VA TAI
NGUYEN V&1 PHAT TRIEN BEN VNG (ERSD 2020)

TRAN TUAN MINH, DAl HOC MO- DIA CHAT.

Ngay 12/11/2020, tai trudng Pai hoc Mé -Pia chat d3 t6 chirc Hoi nghi toan quéc vé Khoa hoc Trai dat va Tai nguyén
V@i phét trién bén virng. Hoi nghi ERSD 2020 13 si ti€p ndi thanh cdng cla Héi nghi [an th& nhat ndm 2018. H&i nghi ERSD 2020-
duoc td chire bai trudng Pai hoc Mé- Pia chat véi sy tham gia phdi hop cla nhiéu co quan, t6 chirc khoa hoc ¢é uy tin. Nhan |&i
moi cla Ban t6 chirc, GS.TS. & Nhu Trang, Chd tich Hoi Co hoc da Viét Nam d3 tham dy ERSD 2020.

Hoi nghi d3 tuyén chon dwoc 255 bdo cdo cé chat lwgng, phan 4dnh nhitng k&t qua NCKH cong nghé mdi thudc nhiéu
linh vuc lién quan téi cac chi dé cla Hoi nghj va dugc ddng trong 16 tuyén tap tém tt cac bdo cdo in tai Nha xuit ban.

Tiéu ban Céng trinh ngam va Dia ky thuat do GS.TS. V& Trong Hung — trwdng ban, PGS.TS Tran Tuidn Minh — thuw ky tiéu
ban, c6 7 Bdo cdo. Dudi day la mét s6 hinh anh cla Hai nghj ERSD 2020, ti€u ban Céng trinh ngdm- Dia ky thuat:

YL Truing tién ban: GS.TS. V6 Trong Hing.
Thar Iy tiéu ban: PGS.TS. Trin Tuin Minh
Thirk glan: 12/11/2020

Thirk gian trinh by

(20 phit/bio cdoy | O b

T Tén bao cao Tén tac gia

[Nghign cin ede giai phip gia cb va chong gitr chi dong ning cao
46 én dinh va kha ndng mang ti cia Méi dé xung quanh cc Diang Van Kién 10hS - 10025
[ duerng 16 khi khai thic subng sau tai ving than Quang Ninh

[Nghién cin sir dung tro bay cia nha méy nhigt dign ché mo két
2 [cdu chéng pitr cac dwong 1o khi khai thic xudng siu tai ving than Bing Van Kién 10h25 - 10b45
[Quing Ninh

PR = - : Budi sing
|Céu trive nén dat yéu tuyén dwémg cao toe ven bisn tir Hai Phong

3 |2 vam Diah vh 82 st cdug nghe pia cb bt hop Demyer TR Dit HoDRATS

4 |Vén dé xdy dime cong trinh & klm vire ¢ nguy cor sur lin Nguyén Xudn M 11h05 - 11h25
Auih Inrémg eiia mpe mrde ngm dén trang hii co hoe trong khdi 5 .

3 b e e e Nauyd hicl 125 - 11145

44 sung quanh cong trich ngam v tic ddng léa két cau chong SO RS
| Nghi an trua | 11045 - 13030
[Nghién ci anh hurémg cia ap lye gwong dao dén dg Lin mat dit = :

© i thi cong durtmg him bing may khien dao Lot BT
[Ap dung phrong phiip dwomg ddc tinh khdi 4 va o hoi 1 gisi i Budi chifr

- e M -

7 lgn 88 i dinh Kk i chibag git chug triak sghn o R ERUa eI
BE mac hii nghi I 14010 - 14830
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BAN THUONG VU HOI CO HOC PA VIET NAM (NHIEM KY 2019-2024)

GS.TS. D6 Nhu Trang
Chd tich

Trwong DH Cong nghé GTVT

donhutrang2006@gmail.com

PGS.TSKH. Vii Cao Minh

Phé Chu tich
Vién Pja chét -VAST

vucaominh@gmail.com

Db: +84-903225054

PGS.TS. Nguyén Sy Ngoc
Phé6 Chd tich

Trwong BDH GTVT
cogn1945@gmail.com

DD: +84-936180049

TS. Ha Ngoc Anh
Oy vién Thuong vu
Vién Dja chdt -VAST

hangocanh@ymail.com

DD: +84-904364356

R

Ths. KSC. D6 Kién Cudrng

Uy vién Thuorng vu
Vién Khoa hoc Céng nghé Mé

dokiencuong9@gmail.com

TS. Pham Qudc Tuan
Phé Chu tich — Tang thuw ky
Cty TNHH Tw vén DTXD Pién luc

Tuanpg8l@gmail.com
DD: +84-932218599

PGS.TS. Tran thi Thu Hing

Uy vién Thworng vu

PGS.TS. D6 Ngoc Anh
Uy vién Thwrng vu
Trwérng BH GTVT Trwérng BH MG dia chét
tranthuhang.utc@gmail.com  nado1977bb@gmail.com

DD: +84-+84-915085660 DD: +84-987723686

Ths. KSC. Lé Quang Huy Ths. Tran Quéc Thinh

Uy vién Thuorng vu Uy vién Thuorng vu
Céng ty CP Tw vén XD Dién 1 $6& Xdy dwng Da Néng

Le quang huy@yahoo.com thinhdhkt@gmail.com

DD: +84-925223388

DD: +84-902199697

DD: +84-962595438 DD: +84-917986968
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THONG TIN KHOA HOC- TECHNICAL NOTE

THE MINING METHOD OF AUTOMATICALLY FORMED ROADWAYS BY
ROOF CUTTING AND PRESSURE RELEASING WITH NON-PILLARS

HE MANCHAO", WANG Q|

" State Key Laboratory for Geo-mechanics and Deep Underground Engineering, China University of Mining & Technology, Beijing, China
Web Site: https://gdue.cumtb.edu.cn/
Email: hemanchao@263.net, chinawangqi@163.com

Abstract

The traditional concept of utilizing high strength support to resist the mining pressure for the 121 and 111 mining
methods is changed by author. The scientific idea is innovatively proposed, which utilizes the mining pressure and broken
expansion characteristics of the collapsed rock mass in the goaf to automatically form roadways, eliminating roadway excavation
and coal pillar reserve. Based on the basic principles of mining rock mechanics, the “short cantilever beam” mechanical model is
established. Key technologies are developed under the guidance of the “equilibrium mining” theory, such as roof directional
presplitting technology, NPR (negative Poisson’s ratio) high prestressed constant-resistance support technology, and gangue
blocking support technology. The 110 and NOO mining methods of an automatically formed roadway (AFR) by roof cutting and
pressure releasing with non-pillars are formed. In view of the complex geological conditions and intelligent mining demand of
coal mines, innovative conceptions of the 2G—4G NOO mining method of the AFR with non-pillars are proposed based on the
successful application of 110 and 1G NOO mining methods. These methods are expected to achieve the goal of the mining method
of the AFR from no roadway excavation and no coal pillar reserve to intelligent and unmanned mining.

Introduction

The 121 longwall mining method of gob-side entry driving with coal pillars originated in England in 1706. It represents
mining one working face, excavating two mining roadways for coal transportation and ventilation, and reserving a protective coal
pillar for the stability of the roadway. This method is widely used in coal mining, but it has the following problems: the resources
loss, considerable roadway excavation, frequent accidents, environmental damage and so on.

The 111 mining method of gob-side entry retaining with filling body was proposed in the Soviet Union in 1937. It
represents mining one working face, excavating one mining roadway, and setting one filling body that takes the place of coal
pillar. This method reduces loss and the roadway excavation, but the cost of the filling materials is high, and the application
conditions are limited. Additionally, there are still some problems with this mining method, such as stress concentration of filling
body, mine environmental damage and other coal mine accidents.

Currently, large deformation-induced coal mining accidents frequently occur near roadways. Specifically, coal mine
working face accidents account for 85% of all accidents, and roadway accidents account for over 90% of the working face
accidents. The majority of these accidents occur during roadway excavation. The root cause of this problem is that in traditional
longwall mining, the roadway should be excavated in advance, and the rock stability of the surrounding roadway should be
maintained by resist the substantial mining pressure, but the force transfer structure of the overlying strata should remain
unchanged. Under the influence of mining, the mining pressure behavior is intense, and the support strength of the reserved coal
pillars or filling body is often insufficient to maintain the stability of the roadway surrounding rocks.

In order to resolve the above problems, the author established the model of a “short cantilever beam” for coal mining.
Based on the above model, the key technologies are developed and the mining method of automatically formed roadways (AFR)
by roof cutting and pressure releasing with non-pillars (referred to as AFR with non-pillars) is proposed.

The model of the “short cantilever beam”

The author established the model of a “short cantilever beam” for coal mining in 2008, as shown in Fig. 1. The model
combines the innovative idea of utilizing the broken expansion characteristics of rock mass and converting the resistance to
mining pressure into the utilization of mining pressure. On the one hand, through directional splitting on the gob-side roof, the
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directional collapse of roof rock strata towards the goaf is realized by utilizing the mining pressure, and the goaf is filled with the
gangue by utilizing the broken expansion characteristics of the gangue. Therefore, the gangue rib automatically forms in the
underground space obtained during coal mining. On the other hand, gangue blocking support is used to maintain the gangue rib,
and the high prestressed constant-resistance anchor cable is used to control the roadway roof to ensure the stability of the
roadway surrounding rocks. It can be seen that utilizations of the mining pressure and the broken expansion characteristics of
the collapsed rock mass are carried out, and eliminations of coal pillar reserve and roadway excavation are realized.

Short cantilever beam

Roof directional
splitting
. Constant-
| resistance
anchor
Goaf cable
Gangue .
blocking AFR
support

Fig. 1. The model of the “short cantilever beam” for coal mining (He, 2009)

It is necessary to develop corresponding key technologies based on the “short cantilever beam” model to realize the
coal mining of the AFR with non-pillars.

Key technologies

Three key technologies are developed based on the technical requirements of the AFR with non-pillars, including NPR
(negative Poisson’s ratio) high prestressed constant-resistance support technology, roof directional presplitting technology and
gangue blocking support technology.

.

«* NPR high prestressed constant-resistance support technology

During the collapsing process of the gob-side roof, a large friction force is generated on the formed “short cantilever
beam” after roof directional splitting. The surrounding rock of the roadway roof easily deforms and releases large amounts of
energy. The elongation of a traditional anchor cable is merely 3~5%, which easily fails due to the sudden increase in stress and
cannot meet the requirements of roadway roof control.

To control the surrounding rock deformation and effectively absorb energy, a new anchor cable needs to be developed.
It should be applied with a high prestress, have good energy absorption ability, and bear large deformation of the rock mass. The
NPR high prestressed constant-resistance support technology for the AFR with non-pillars is independently developed.

The series of macro NPR anchor cable support products were developed in 2008. The core component of the macro
NPR high prestressed constant-resistance anchor cable is a new constant-resistance device. This constant-resistance device is
installed in a traditional prestressed anchor cable to provide coexisting pressure relief and resistance, constant resistance, and
fracture prevention. Such an anchor cable has high strength. Under a 200 kN - 500 kN load of constant resistance, the maximum
expansion of the constant resistor reaches 1000 mm. The macro NPR high prestressed constant-resistance anchor cables with
350 kN and 500 kN constant resistances are used as examples, as shown in Fig. 2. After the anchor cable reaches the designed
resistance, as the deformation continues to increase, the resistance maintains a constant value. When the support technique
using a macro NPR high prestressed constant-resistance anchor cable is implemented and deformation occurs in the surrounding
rock, tensile deformation occurs in the anchor cable, and the deformation energy of the surrounding rock is released. After
extension, this new anchor cable maintains a constant working resistance and stabilizes the surrounding rock in underground
engineering. The macro NPR anchor cable is far more proficient than the traditional anchor cable in terms of the supporting force
and maximum displacement.
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Fig. 2 Macro NPR high prestressed constant-resistance anchor cable and

variation of its support force versus displacement (He, 2006)

%+ Roof directional presplitting technology

To control the collapsing height of the gob roof and make it directionally collapse to fill the goaf, a new presplitting
technology is needed to realize effective roof cutting. Directional presplitting technology is proposed, considering the rock mass
characteristics of a high compressive strength and low tensile strength.

Roof directional presplitting is realized by bidirectional energy cavity tension blasting equipment. The initial crack is
formed at the blast hole wall according to the preset direction when the hole is blasted. The surrounding rocks of the blast hole
are uniformly compressed. The tensile force is generated in the vertical direction of the initial crack. The rock mass is cracked
along the presplitting direction, leading to the further expansion and extension of the crack, as shown in Fig. 3. The technique
can produce roof presplitting according to the preset position and direction and cause the gob roof to be cut down along the
splitting line based on the design height.

Roof surrounding rock /"
/—/-

\
—

mstmg equlpmen le fore W/

Fig. 3 The introduction of bidirectional energy cavity tension blasting (He, 2009)

% Gangue blocking support technology

High vertical pressure will appear on the AFR before the gob roof collapses, and high dynamic pressure appears during
the collapsing process of the gob roof. Under the action of the above factors, the traditional gangue blocking support is prone to
bending and slipping instability. Therefore, a new support technology needs to be developed, which can resist large forces and
control surrounding rock deformation to ensure the stability of the gangue rib. The gangue blocking support technology for
gangue rib is proposed by the author in view of the above problems. The roof and rib support equipment, gangue blocking mesh
and retractable U-steel are used for combined support for this technology, as shown in Fig. 4.
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Fig. 4 Gangue blocking support equipment of the gangue rib

The roof and rib support equipment is composed of two parts. The first part includes the top beam, bottom beam, push
plate and column, the main function of which is providing a large supporting force to resist roof deformation and maintain
“yielding pressure” to adapt to the “given deformation” of the main roof with the movement process of the overlying strata. The
second part includes the upper and lower push plates, the main function of which is providing a large lateral thrust to resist the
lateral dynamic load of gangue blocking support during the collapsing process of the gob roof.

The retractable U-steel produces a relative displacement under the extrusion action generated by roof subsidence, the
main function of which is to actively yield pressure with high resistance to prevent bending instability in the gangue blocking
support structure. The collapsed rock mass is piled up to form the wall under the joint cooperation of the roof and rib support
equipment, the retractable U-steel and gangue blocking mesh. The gangue rib is formed after the gangue is compacted and
stable.

New coal mining method

The 110 and NOO mining methods are established based on the “short cantilever beam” theory and the key technologies
of the AFR with non-pillars.

2

< 110 mining method

The roof presplitting in advance, roof anchor cable support and gangue blocking support are carried out for the
reserved roadway in the 110 mining method. The reserved roadway is retained for the next working face, as shown
in Fig. 5. The method can reduce half of the excavation amount of roadway and eliminate the coal pillar reserve,
which is beneficial for reducing the stress concentration of the roadway surrounding rocks. The 110 mining method

has been applied to 21 mining areas which includes more than 100 coal mines in China.

Roof presplitting

Roof presplitting | l
Ventilation roadway (AFR) s in advance |
=z

Haulage roadway :

P9 ¢
Roof presplitting of =
previous working face ¥

Fig. 5 Schematic diagram of the 110 mining method of the AFR with non-pillars (He, 2009)

The specific technique process of the 110 mining method of the AFR with non-pillars is shown in Fig. 8.
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Fig. 6 Technique process of the 110 mining method of the AFR with non-pillars

® The NPR high prestressed constant-resistance anchor cables are used as the main support component to
support the mining roadway roof. A high prestress is applied to the roadway surrounding rocks with this kind
of cable, as shown in Fig. 6(a).

®  During the mining of the working face, roof directional presplitting is carried out along the gob-side of the
roadway a certain distance ahead of the working face based on predesigned roof cutting parameters. At the
same time, the hydraulic prop is set up at the gob-side of the roadway as a temporary support, as shown in
Fig. 6(b).

®  Gangue blocking support is provided in a timely manner at the gob-side of the roadway behind the working
face along with coal mining, as shown in Fig. 6(c).

®  The gob roof collapses, and the collapsed rock mass is gradually compacted along with coal mining under the
action of its deadweight and mining pressure. The goaf is filled to form a gangue rib on the gob-side of the
roadway due to the broken expansion characteristics of the gangue, and the roadway is formed automatically.
Temporary support can be withdrawn when the surrounding rocks of the AFR are stable. Shotcreting should
be carried out for the gangue rib to prevent air leakage, forming a closed roadway rib, as shown in Fig. 6(d).

% NOO mining method
€ Core equipment of NOO mining method

® Three coal mining matching equipment systems

The three coal mining matching equipment systems of the NOO mining method include the NOO mining shearer, NOO
scraper and NOO hydraulic support, as shown in Fig. 7. This system differs from traditional coal mining systems with its improved
matching construction between the mining shearer and scraper, which creates conditions for the integrated mode of coal mining
and roadway forming.
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Fig. 7 Three coal mining matching equipment systems (He, 2016)

The improved mining shearer adopted under the NOO mining method can move past the tail of the scraper and carve
the coal wall into an arced solid coal rib in the roadway by a drum, realizing an integrated mining mode of coal mining and
roadway forming. A new type of scraper with a coal blocking and coal collecting device is included by adding a retractable coal
blocking plate and a coal shovelling plate at the scraper tail to reduce the wasting of coal resources.

® Four roadway forming matching equipment system

The four roadway forming matching equipment system of the NOO mining method includes the NOO anchor cable drill,
NOO splitting drill, NOO drill support, and roof and rib support equipment, as shown in Fig. 8. Its design idea and matching mode
are as follows:

To meet the requirements of the NOO mining mode, the corresponding functions and procedures of the original
equipment are improved according to the technical characteristics of the mining method. The NOO drill support is arranged in the
reserved roadway to provide an installation platform and working space for the NOO anchor cable drill and NOO splitting drill. The
roof and rib support equipment is arranged along the gob-side of the roadway behind the working face, which can support the
roof and gangue rib of the roadway.

Roof and rib
support equipment

Fig. 8 Four roadway forming matching equipment system (He, 2016)

Roof directional presplitting and roadway support are carried out by the linkages of the four roadway forming matching
equipment systems. The stress transfer effect of the overlying strata on the roadway roof is weakened. The gob roof collapses
along the roof cutting surface to form a gangue rib, thus automatically forming a roadway.

€  1G NOO mining method

The 1G NOO mining method of the AFR with non-pillars is established based on the 110 mining method and the core
equipment to completely eliminate the roadway excavation for the working face and realize the integrated mode of coal mining
and roadway retaining, as shown in Fig. 9. The mining technique, equipment system, layout of the working face and roadway are
changed under the 1G NOO mining method. The roadway is automatically formed and retained by roof cutting on one side of the
working face, and the roadway excavation (except the boundary roadway) and coal pillar reserved in the panel are eliminated.
The application of this method has been carried out in the Ningtiaota coal mine in China.
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Fig. 9 Schematic diagram of the 1G NOO mining method of the AFR with non-pillars (He & Wang, 2016)

The specific technique process of the 1G NOO mining method of the AFR with non-pillars is shown in Fig. 10.
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Fig. 10 Technique process of the 1G NOO mining method of the AFR with non-pillars

®  Combined with the improved scraper, the NOO mining shearer moves past the tail of the scraper and
carves out a roadway space when arriving at the position of the reserved roadway. At the same time,
the arced solid coal rib is formed, as shown in Fig. 10(a).

®  The matching construction equipment closely follows the working face. When the NOO mining shearer
carves out the roadway space, the roadway roof is immediately supported by the constant-resistance
anchor cable to keep the roadway roof stable. Meanwhile, the roof directional presplitting of the gob-
side roadway roof is carried out, as shown in Fig. 10(b).

®  Gangue blocking support is arranged in a timely manner at the gob-side of the reserved roadway. The
gangue formed by the collapsing of the gob roof strata is gradually compacted and stabilized to form
gangue rib under the support effect. When the gangue rib is stable, the shotcreting of closed materials

is carried out to prevent air leakage to form a stable AFR structure, as shown in Fig. 10(c) and Fig. 10(d).

€  2G NOO mining method
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The conception of the 2G NOO mining method of the AFR with non-pillars is proposed based on the 1G NOO mining
method to eliminate all roadway excavations in the whole panel, as shown in Fig. 11. The working face transportation and
conveyor systems are turned and overlapped with the 2G NOO mining method. The support time of roof and rib support
equipment will be advanced, and the integrated design of the drill and the support will be carried out. The roadway is
automatically formed and retained by roof cutting on two sides of the working face, and all roadway excavations in the whole
panel are eliminated. The application of this method is being carried out in the Xintai coal mine in China.

Ventilation roadway (AFR)

Fig. 11 Schematic diagram of the 2G NOO mining method of the AFR with non-pillars (He & Wang, 2018)
€ 3G NOO mining method

The conception of the 3G NOO mining method of the AFR with non-pillars is proposed based on the 2G NOO mining
method to eliminate roadway excavation in the whole coal mine and realize the new concept of mine construction, as shown in
Fig. 12. The transportation and ventilation systems are formed through the mining of the working face under the 3G NOO mining
method. Mine construction is greatly simplified, which includes the reduction of the mine construction time, the simplification
of the shaft station and the elimination of the main roadway excavation. The mode of no coal pillar reserve and roadway
excavation is realized in the whole mine scope. All coal resources can theoretically be mined out, and it provides the possibility
for realizing intelligent and unmanned mining in the whole mine. The application of this method is being carried out in the

Xiaohaotu coal mine in China.

Auxiliary [ >50m ‘ Main
shaft

shaft

Fig. 12 Schematic diagram of the 3G NOO mining method of the AFR with non-pillars (He & Wang, 2019)

€ 4G NOO mining method

The conception of the 4G NOO mining method of the AFR with non-pillars is proposed based on the 3G NOO mining
method to realize intelligent unmanned mining and eliminate mine ventilation. Memory mining with shearers, automatic
machinery-tracked systems of hydraulic support and visual remote monitoring, are the basis of the 4G NOO mining method. The
intelligent control platform is adopted to realize the intelligent control of the whole mine to ensure the continuous, safe and
efficient mining of the working face. Mine ventilation will be eliminated, and gas disasters will be transformed into natural gas
resources. The intelligent and unmanned simultaneous extraction of solid coal resources and natural gas resources will be

realized.

CONCLUSION

Based on “short cantilever beam” theory, a series of key technologies of the AFR with non-pillars are developed, and
the 110 and NOO mining methods are formed, reflecting strong innovation in mining science and technology. The integrated
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mining mode of coal mining and roadway retaining with no coal pillar reserve and no roadway excavation is formed. In view of
the complex geological conditions and intelligent mining demand of coal mines, innovative conceptions of the 2G—4G NOO mining
method of the AFR with non-pillars are proposed based on the successful application of 110 and 1G NOO mining methods. These
methods are expected to achieve the goal of the mining method of the AFR from no roadway excavation and no coal pillar reserve

to intelligent and unmanned mining.
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CAc cONG TY D8I TAC cUA HOI €O HOC DA VIET NAM
VSRM CORPORATE MEMBER IN 2019

[T R 2 ) @

MEASURAND

Power Engineering Investment Consulting EVNPECC1

Company ( PEIC Co.Ltd)

TNTECH VIETNAM INVESTMENT AND
TECHNDLDG. MY Immsm JOINT STOCK COMPANY .
Address 121 Capital Tower Building, Mo 108 Tran Hung Do sirest,
AN\ 17 o gl T Bl o 10 o g Do rocscience
Tel o +E4 24, 224661 T9 bt Fax: +84.24. 62566179
Mobile 434 982705885
Email  : infof@intech-jse, com. v

INTECH VIET NAML, J5C

1A

GTA VIETNAM

BIEU PO PHAN LOAI CAC CO' QUAN CONG TAC
CUA HOI VIEN VSRM

Vién - CO- Institute
27%

Cong ty- Company
26%

Hoi KH - Society
3%

Trwdng DH-
University
44%
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