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LOINOI DAU

Ho1 Ky thuat N6 min Viét Nam 14 t6 chirc x3 hoi - nghé nghiép hoat dong
trong cac linh vyc khai thac md, k¥ thuat n6 min, vat liéu nd cong nghiép va bao
vé moi truong, duoc thanh 1ap theo Quyét dinh sé 947/QD-BNV ngay 13 thang
8 nam 2010 ctia Bo Noi vu. Trai qua qua trinh hinh thanh va phat trién, Hoi lu6n
kién dinh muc tiéu két nbi doi ngii chuyén gia, nha khoa hoc, co quan quan 1y
va doanh nghiép; ddng thoi thuc ddy chuyén giao tri thic, tng dung céng nghé
tién tién, ndng cao nang luc quan 1y - diéu hanh va thyc hanh an toan trong cong
tac khoan - nd min.

Thuyec tién san xuit cho théy yéu cau d6i mai cong ngh¢, cap nhat tri thirc
quéc té, kiém soat rii ro va giam thiéu tic dong moi trudng trong ndé min ngay
cang cfip thiét. Bén canh nhing thanh tyu d3 dat dugc, linh vuc nay van dung
trudc khong it thach thirc: mirc d6 pho cap cac giai phap cong nghé, ky thuat
hién dai con chua déng déu; chia sé thong tin chuyén mon doéi khi chua kip thoi;
su ¢6 va tai nan lién quan dén nd min van c6 thé xay ra néu thiéu chuan muc ky
thuat va ky luat an toan nghiém ngat. Piéu d6 doi hoi mot dién dan khoa hoc -
nghé nghiép du uy tin dé trao d6i hoc thuét, chia sé kinh nghiém, lan toa cac

thyc hanh t6t va ciing ¢6 van hoa an toan.

Tuyén tap bao cdo Ho1 nghi Khoa hoc Ho1 nghi Khoa hoc k¥ thuét nd min
Viét Nam lan thi 1 “K¥ thuat nd min tién tién, an toan va than thién v&i méi
trudng” cua Hoi Ky thuat N6 min Viét Nam tdp hop cac bai viét do cac tac gia
tir khap moi mién dat nudc giri toi tham gia hoi nghi. Pay 1a nhing két qua
nghién ctru, tong quan chuyén dé, giai phap cong nghé va kinh nghiém thyc tién
tiéu biéu dung véi chu dé, da duoc tuyén chon, bién tap cong phu, 1a minh chimg
thuyét phuc cho sy thanh cong ctia Hoi nghi VBEA-2025.

Thong qua cac bai viét nay, Ban Khoa hoc hy vong gép phan cung cap
thém mot nguén tai li¢u tham khao cé gié tri cho cong tac quan ly, dao tao, thiét



ké - thi cong nd min tai cac don vi trong va ngoai nganh. Nhan dip nay ching
toi cling trdn trong cdm on cac tac gia, cac nha khoa hoc, chuyén gia, cac co
quan quan 1y va doanh nghiép d3 quan tdm, dong hanh, dong gop vé nodi dung
va hd tro cho 4n phém sém ra mit ban doc.

Ban T6 chtic va Ban Khoa hoc rat mong tiép tuc nhan dugc nhiing y kién
trao d6i, phan bién va cac bai viét chat luong dé an pham ngay cang thiét thuc,
chuyén sau, gop phan thic day sy phat trién bén viing ctia nganh k¥ thuat né min

Viét Nam.

BAN KHOA HOC



BAN TO CHUC

TS. Lé Ngoc Ninh, Chu tich Hoi Ky thudt N6 min Viét Nam - Trudng ban

GS.TS. Bui Xuan Nam, Phé Chu tich kiém Tong Thw ky Hoi Ky thudt
N6 min Viét Nam - Pho Truéng ban

PGS.TS. Tran Quang Hiéu, Chdnh Van phong Hoi Ki thudt N6 min
Viét Nam - Thu ky

PGS.TS. Pham Vian Hoa, Phé Chu tich Hoi K3 thudt N6 min Viét Nam -
Uy vién

Pai ta, ThS. Nguyén Vian Hai, Phé Chu tich Héi Ky thudt N6 min
Viét Nam - Uy vién

KS. Nguyén Quéc Huy, Pho Chu tich Hoi Ky thuat N6 min Viét Nam -
Uy vién

ThS. Phan Hong Viét, Phé Chu tich Héi Ky thudt N6 min Viét Nam -
Uy vién

Pai ta, KS. Pham Qudc Manh, Phé Chu tich Héi Ky thudt N6 min
Viét Nam - Uy vién

KS. b Btic Khoa, Cuc An toan c¢éng nghiép, B6 Cong Thuong - Uy vién

ThS. Lé Ptic Anh, Phé Gidm doc So Cong thiwong Nghé An - Uy vién

TS. Nguyén Tam Tinh, Phé Trucng ban, Tdp doan céng nghiép Than -
Khodng san Viét Nam - Uy vién

ThS. Tran Van Ding, Phé Téng Gidm déc, Tong céng ty Cong nghiép
Hod chdt mé - VINACOMIN - Uy vién

Pai ta, ThS. Tang Vian Chi, Tong Gidm déc Téng céng ty Xdy dung
Liing L6 - Uy vién

ThS. Lé Tuan Ngoc, Phé Tong Giam doc, Tong cong ty Khodng sdn
VINACOMIN - Uy vién

TS. Hoang Hung Thang, Hiéu truéng Truong Pai hoc Céng nghiép
Qudng Ninh - Uy vién



TS. Nguyén Anh Tho, Vién trudng Vién Khoa hoc An toan vé sinh
lao déng - Uy vién

TS. Trinh Xuan btc, Vien truong Vién Khoa hoc Ky thudt Ha tcfng va
Moi truong - Uy vién

ThS. Nguyén Khac Quyén, Phé Vién trueong Vién Chinh sach, B¢ Cong Thirong
- Uy vién

TS. Pham Huy Bong, Pho Vién truong Vién Hoa hoc Cong nghiép -
Uy vién

PGS.TS. Phan Btc Nhan, Truong ban Sau Pai hoc, Hoc vién Ky thudt
Qudn sw - Uy vién

PGS.TS. Nguyén Ngoc Bich, Truong khoa, Triwong Pai hoc Y té Cong cong
- Uy vién

TS. Ng6 Kim Tua, Pho Truong khoa, Truwong Dai hoc Lao dong - Xa hoi -
Uy vién

TS. Poan Van Thanh, Truong phong, Vién Khoa hoc va Cong nghé mo -
Uy vién

PGS.TS. Nguyén Anh Tuin, Gidm déc Trung tam Nghién ciru Co dién mé -
Uy vién

TS. Pao Vin Chi, Gidm doc Trung tam Khoa hoc Cong nghé Mo va M6i trieong
- Uy vién

TS. Nguyén Pinh An, Phé Gidm doc Trung tam Boi dwdng va T vin né min
- Uy vién



BAN KHOA HOC

GS.TS. Bui Xuan Nam, Truong Pai hoc Tén Pire Thing - Trudng ban

PGS.TS. Tran Quang Hiéu, Truong Pai hoc M6 - Pia chdt - Thu ky

GS.TS. Changwoo Lee, Dong A University (Han Quéc) - Uy vién

GS.TS. Nhit Van Bach, Hgi Ky thudt N6 min Viét Nam - Uy vién

GS.TS. Vo Trong Hing, Hoi Khoa hoc va Cong nghé mo Viét Nam - Uy vién

GS.TS. Lé Van Trinh, Hoi Khoa hoc An toan, vé sinh lao dong - Uy vién

PGS.TS. Lé Quang Hong, Hoi Kj thudt N6 min Viét Nam - Uy vién

TS. Nguyén Phu Vu, Héi Khoa hoc va Cong nghé mo Viét Nam - Uy vién

TS. Lé Van Quyén, Héi Ky thudt N6 min Viét Nam - Uy vién

TS. Nguyén Pang Té, Hoi K7 thudt N6 min Viét Nam - Uy vién

PGS.TS. Pham Van Hoa, Truong Pai hoc Mo - Pia chat - Uy vién

TS. B6 Ngoc Hoan, Truong Dai hoc M6 - Pia chdt - Uy vién

TS. Hoang Hung Théng, Truong Pai hoc Cong nghiép Quang Ninh - Uy vién

PGS.TS. bam Trong Thfmg, Hoc vién Ky thudt Quan su - Uy vién

PGS.TS. Phan Buc Nhan, Hoc vién Ky thuat Quan su - Uy vién

PGS.TS. Nguyén Ngoc Bich, Truong Pai hoc Y té Cong cong - Uy vién

TS. Ngo6 Kim T, Truong Dai hoc Lao dong - Xad hoi - Uy vién

TS. Nguyén Anh Tho, Vién Khoa hoc An toan va vé sinh lao déng - Uy vién

TS. Trinh Xuan Dirc, Vién Khoa hoc K thudt Ha tang va Méi trong - Uy vién

ThS. Nguyén Khic Quyén, Vién Chinh sdch Bé Cong Thiwong - Uy vién

TS. Pham Huy Déng, Vién Hod hoc Céng nghiép - Uy vién

TS. Lé Btric Phwong, Tap chi Céng nghiép mé - Uy vién

TS. Poan Van Thanh, Vién Khoa hoc va Cong nghé mo - Uy vién

TS. Nguyén Van Ptc, Vién Khoa hoc Dia chdt va Khoang san - Uy vién

TS. Nguyén Tam Tinh, Tdp doan Cong nghiép Than - Khodng san Viét Nam -
Uy vién

PGS.TS. Nguyén Anh Tuan, Trung tdm Nghién citu Co dién mé - Uy vién

TS. Dao Van Chi, Trung tam Khoa hoc Céng nghé Mo va Méi triong - Uy vién



MUC LUC

TT Tén baibao va tac gia Trang

1 K¥ thuat nd min tién tién trong khai thac 16 thién: Xu huéng 11
cong nghé, kiém soat rui ro va dinh hudng phat trién than
thién vo1 moi trudng
Buii Xudn Nam, Lé Ngoc Ninh, Tran Quang Hiéu

2 Phi carbon hoa khai thac than 1§ thién tai Viét Nam: Nghién 45
ctru dién hinh vé vong do1 phat thai va céc 19 trinh giam thiéu
Buii Xudn Nam, Nguyén Thi Tam, Lé Ngoc Ninh,
Quach Duc Tin, T ran Quang Hiéu, Chang-Woo Lee,
D6 Van Triéu, Nguyén Vin Birc

3 Nghién ciru kha nang sir dung hé thong kip no dién tir nham 68
nang cao hiéu qua nd min tai cic mo 16 thién Viét Nam
Tran Quang Hiéu, Pham Pai Hai,
Tran Van Diing, Phan Manh Léc

4 Nghién ctu ky thuat n6 min an toan va than thién véi 86
moi truong
Lé Ngoc Ninh
5 Nghién ctru str dung tri tu¢ nhan tao (Al) dé tinh toan lap ho 103

chiéu khoan - né min dao 10 nham timg budc chuyén d6i sd

va tu dong hoa cong tac thiét ké khoan - nd min tai cac mo
ham 16 thugc TKV

Pang Van Kién, Poan Pdc Tho, Lé Quéc Khang,

Tran Dang Hai, Ta Bang Pai, Tran Cong Thai,

Nguyén Van Hai, Ngé Van Gidp, Tran Quéc Poan

6 Ruiro trong cong tic n6 min tai mo 16 thién: phan tich, danh 120
gia va cac giai phap kiém soét toan dién

Tran Pinh Béo, Nguyén Pinh An, Tran Quang Hiéu



Nghién ctru phuong 4n san cong tac noi lap ghép phuc vu

viéc khoan 16 min dudi nude khi thi cong cong trinh giao
thong quy mo6 nhé

Nguyén Manh Thuong,

Dam Trong Thd'ng, Tran Quang Hiéu

142

Xac dinh cac thong sb ky thuat cua giai phap pha v& dat da
bang CO; 16ng cho cac mo 16 thién Viét Nam
Hoang Manh Thang, Pam Céng Khoa, Poan Vin Thanh

153

Nghién ctru cac giai phap k¥ thuat cong nghé nham nang
cao hiéu qua khoan-nd min tai cac duong 10 cua Cong ty cd
phan Than Nai Béo

Pang Van Kién, Lé Quoc Khang, Nguyén Vin Dinh

166

10

Nghién ctru khdo sat sy suy gidm cuong do song xung kich
lan truyén trong khong khi sau twong chan do nd luong nd
tap trung bang phuong phap sd

Nguyén Bire Khéi, Pam Trong Thing, Nguyén Vin Hiéu

177

11

Nghién ctru anh hudng cua goc nghiéng cia 16 min don
trong mdi truong dat da dén truong phan bd téc d6 xung
quanh lwong nd

Kiéu Xudn Bdch, Pam Trong Thing, Vii Trong Hiéu

192

12

Nghién ctru thyc nghiém danh gia giai phap gia cudng két
cAu tuong gach khi chiu tai trong no

Nguyén Hitu Thé, Pam Trong Thing,

Nguyén Manh Thwong, Nguyén Cong Nghi

210

13

Nghién ctru d6i méi phuong phap tinh toan chi tiéu thudc nd va
céac thong so khoan - nd min hgp 1y cho cac mo 10 thién cia TKV
Lé Pucc Phuwong, Lé Viét Phuong, Phi Trung Kién,

Pham Xudn Trdng, Nguyén Ngoc Diing

220

14

Pé xuat ing dung ong tap trung ning luong khi dao 10 da ¢
cac m6 ham 10 thudc Tap doan Cong nghiép Than khodng
san Viét Nam

Pado Van Chi, Pham Pirc Hung, Nguyén Minh Pirc

235



15

Kip dién tir - nén tang chuyén doi s6 cho né min théng minh
Nguyén Dinh An, Hoang Trung Thanh, Trdan Dinh Bdo,
Lé Qui Thao, Tran Vin Diing

243

16

M0 hinh héa quy dao da ving theo diéu kién no min:
Ap dung cho mé da Diéu Phon, Cao Bang
Nguyéer Anh Tudn, Pham Van Viét, Pham Van Hoa,

Pé Ngoc Hoan, Nguyén Anh Kién, Phing Vin Thdng,
Ngoc Thury Oanh, Phung Bdao Ngoc, Phung Tuan Kiét

254

17

Nghién ciru kha ning tin dung diu dn di qua sir dung
dé ché tao thudc nod nhii tuwong

Bam Quang Sang, Nguyén Tudn Anh, Nguyén Vii Hiing

274

18

An toan, sirc khoe nghé nghiép cho thg nd min trong cung
ung dich vu nd min trén dia ban tinh Quang Ninh - Thuc
tién trién khai tai Tong cong ty Cong nghiép Hoa chat Mo
(MICCO)

Ngé Kim Tii, Lam Kiéu Anh, Tran Vin Diing

285

19

béanh gid nguy co rui ro va phong ngua 6 nhiém bui,
khi ddc trong cong tac né min cho cac mé sir dung vt liéu
nd cong nghiép

Lam Kiéu Anh

300

10

20

Tac dong moi truong cua vat liéu nd trong xung dot vii trang
va ham y do1 véi quan Iy ndé min than thién moi truong
Lé Ngoc Ninh

315



NGHIEN CUU PHUONG AN SAN CONG TAC NOI LAP GHEP
PHUC VU VIEC KHOAN LO MIN DUOI NUOC KHI THI CONG
CONG TRINH GIAO THONG QUY MO NHO

Nguyén Manh Thuong!, Pam Trong Thang!*, Tran Quang Hiéu?

TOM TAT

Khi thi cong cac cong trinh giao thong nhu nao vét, mé ludng, thi cong cau
cang... c6 quy md nho, han ché vé kinh phi, cong tac khoan 16 min duéi nudc can
sir dung phuong tién hd trg phu hop voéi muc kinh phi. Viée str dung cac xa lan
chuyén dung khong phii hop vi chi phi 16n. Vi vay yéu cau thiét ké, ché tao san
cong tac ndi lap ghép dung cho viéc khoan 16 min dudi nudc tai cac cong trinh quy
mo nho 1a cap thiét. Bai bao trinh bay su tinh toan phuong 4n san cong tac ndi lip
ghép dé phuc vu viéc khoan 16 min dudi nude. Tac gia da dé xuat phuong an san
cong tac lap ghép tir cac phao nhya co thé dat may khoan trén can loai cong suat nhod
trén san. Tac gia tinh toan bang 1y thuyét do ndi, do 6n dinh ciia phuong an san cong
tac dugc dé xuat va rat ra mot s6 két luan cho phuong an san cong tac nay.

Tw khoa: san cong tac noi, d nodi, sy 6n dinh, khoan 16 min dudi nude.
1. Pat van deé

Trong cong tac thi cong cac cong trinh giao théng nhu nao vét, md ludng,
cau cang ven bién... c6 st dung nd min dudi nudc, thi viée khoan 16 min thudng
dugc thuc hién tir trén mat cac san chuyén dung dat ndi trén mat nude, duge goi la
san cong tac ndi. O nudc ta hién nay, chwa co cac loai thiét bi khoan 16 min chuyén
dung phuc vu cong tac nd min dudi nudce [1]. Hau hét cac cong trinh 16n phai thué
dong bo trang bi khoan 15 min dudi nudc véi chi phi rat 1on (Hinh 1). Cac cong
trinh quy mo nho & ving diéu kién kho khan rat khé thuc hién vi kinh phi c6 han.
DPdi véi cac cong viéc quy mod nho, duoc thuc hién & cac vung nudc c6 do sau it
hon 3 m, song khong qua cip 1, may khoan cong suat nho thi viéc st dung san

1 Hoc vién Ky thudt Quan sw
2 Truwong Pai hoc M6 - Pia chit
*Email: thangdt@Ilqdtu.edu.vn
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cong tac noi chuyén dung, hodc san cAu tao tir xa lan 13 khong phu hop do van
chuyén kho khin, cau tao phirc tap, chi phi van hanh 16n. Vi vdy, nhu cau thiét ké,
ché tao san cong tac ndi lap ghép, co thé dit duoc may khoan cong suit nho bén
trén, dung lam phuong tién ho trg cho viéc khoan 16 min tai cac cong trinh quy mo
nho vé6i didu kién do siu, cAp soéng nhu trén 1a cap thiét va cAn nghién ciru dé xuét
phuong an pht hop. Trong khudn kho bai béo, tic gia trinh bay phuong an san
cong tac noi lip ghép tir phao nhya do loai vat liéu ndi ndy c6 nhiéu wu diém phu
hop voi viée 1ap ghép san cong tac noi phuc vu cong tac khoan 16 min dung cho
cong trinh quy mo nhd.

Hinh 1. Tau khoan 16 min Yuan Dong 007 véi 10 théap khoan
dang thi cong cai tao kénh dao Panama

2. Co s6 1y thuyét va phwong phap nghién ciru
2.1. Cdc yéu cau doi véi san cong tic néi ldp ghép

San cong tac ndi phuc vu cho cong tac khoan 16 min dudi nude can cé khe
rong dé may khoan dit trén san co thé khoan qua khe nay. Dy 1a yéu cau dic biét
d6i v4i san khi ding dé khoan 16 min so véi cac san cong tac ndi ing dung vao
cong tac khac. Khi str dung phao ndi nhua, viéc tao khe rong nay rat dé dang béng
cach dé tréng mot vai vi tri phao, va day 1a mot uu diém cua viée sir dung phao noi
lap ghép so véi viée sir dung xa lan thong thudng. San dam bao do ndi can thiét,
turc 1a lyc nang cua vat licu ndi dugce str dung 16n hon téng khoi lugng cua ban than
san va cac thiét bi trén san. San dam bao su 6n dinh, khong bi 1at trong trang thai
da chiu tai. Can cu vao yéu cau st dung san cong tac dat thiét bi khoan dé xuit
phuong an san cong tac ndi nhu sau:
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San co kich thuéc Lsx Bsx Hs (dai x rong x cao) (m), co 1 khe rong kich
thuoc L x Bk ( dai x rdng) (m), dam bdo du khong gian cho miii khoan xuyén qua
va khong cham vao thanh cuia san, thuan tién khi thao tac. Chiéu rong hanh lang
theo chiéu ngang B, theo chiéu doc Hu dam bao viée di chuyén cua kip ngudi van
hanh may khoan dugc thuan lgi. Kich thudc khu vuc dat may khoan 1a By x L
(m) phu thudc vao loai may khoan str dung.

Theo cong bd cua nha san xuét [8], bé mit phao nhya da dugc thiét ké dic
biét dé chiu luc. Tuy nhién, dé dam bao bé mat phao khong bi hu hong, mit san
cong tac ndi duoc pht mot 16p van gd chiéu day ti,. May khoan c6 thé di chuyén
dugc trén san cong tac bang cach b tri trén tAm truot hodc dudng ray, hodc gia d&
c6 banh xe. Khu vuc hoat dong cia may khoan c6 kich thudc 1a Bmx Lin (m), b tri
& khu vyc gan truc ddi xtmg dé han ché tai trong 1éch tim. San gom 2 khe rdng chay
doc theo chiéu dai cua san. May khoan di chuyén doc theo khe rong dé khoan. SO
luong mili khoan phu thudc vao chiéu dai Bk ctia khe réng va khoang cach 16 khoan
theo thiét ké. May khoan ¢6 thoi diém s& duoc bd tri dit 1éch tAm so v&i thm O cla
san khoang cach exva ey. Uu diém cuia phuong an nay 1 c6 thé nang cao toc do
khoan, rat ngan thoi gian thi cong do it phai dich chuyén san. So d6 nguyén 1y cia
phuong 4n san cong tac nay duoc thé hién nhu trong cac hinh dudi day.
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Khu vire hanh lang, khu Juc tap két vt lidu phu tro
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Hinh 2. Mat bang san cong tac noi dé xudt

gom 2 khe réng va mdy khoan di déng dwoc trén san
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2.2. Gidi thiéu vé vit liéu phao nhwa néi

San pham phao nhua 1 khdi phao n6i 1am tir nhya c6 trong luong phan tir rat
cao dé chéng lai sy 130 hoa dudi tac dong cuia anh néng mat trdi va nuée bién [8].
Kich thudc mot phao nhya lan luot 12 0,5 x 0,5 x 0,43 (m) (dai x rng x cao), voi
khéi lugng 6,4 kg, vat liéu nhwa HMW HDPE (Hinh 1a). Phao nhya duoc thiét ké
theo dang module, c6 thé két ndi chic chin voi nhau nén ¢6 nhiéu wu diém nhu:
dé van chuyén, d& lap dat, thoi gian lap dit ngan, chi phi lap dat thip, stc ndi 16n
do trong luong nhe, dé thay d6i hinh dang két cAu theo y mudn, thao tic lép dat
don gian do bén cao, an toan...

Hinh 3. Phao nhua

2.3. Cac diéu kién dé san cong tdac lam viéc an toan

Pé khai thac dugc an toan, san cong tac noi phuc vu khoan 16 min duéi nuée
can bao dam diéu kién ndi, diéu kién 6n dinh tinh, diéu kién 6n dinh dong, theo
Pinh Son Hung (1998), Nguyén Viét Tan (2011).

- Diéu kién noi:

Theo 1y thuyét vé tinh todn do ndi dugc trinh bay trong, san cong tac ndi voi

tong trong luong 14 Q, s& c6 mdén nudce la:

0
r=——"-— 1
5-y-L-B )

Trong do:
& - Hé s6 dién day thé tich, dbi vai cac phao hinh chit nhat, § = I;
y - Khdi lugng riéng ciia nudc.

Diéu kién ndi dugc dam bao khi mén nude T khong vugt qua mén nude cho
phép [T] :
r<[r] 2)

145



- Diéu kién 6n dinh tinh:

Pbi voi bai toan 6n dinh clia vat ndi ndi chung, thong thudng phai xét dén sy
6n dinh khi goc nghiéng nho ( < 15°) va goc nghiéng 16n (> 15°). Tuy nhién, dé
dam bao an toan khi thi cong khoan, tac gia dé& xuét thiét ké san cong tic ndi cd
goc nghiéng nhé. Do vy 1y thuyét vé on dinh cta san cong tac ndi nay dugc ap
dung d6i véi truong hop goc nghiéng nho (< 15°) va c¢6 thé trinh bay gin gon nhu
sau theo [2, 3]:

Mot vat thé bat ky ndi trén mat nudc, khi chiu tac dung ctia mot mé men nao
d6 s& bi nghiéng di. Khi b6 mé men gay nghiéng, néu vt trd vé duoc vi tri ban
dau thi ta noi vat do on dinh. Gia st vat noi chiu tac dung cia mé men nghiéng M,
va nghiéng di mét goc 6 nhu Hinh 4.

Khi vét bi nghiéng ngang, do hinh dang phan chim duéi nudc ciia vat ndi
thay d6i, tAm gidn nuéc C s& di chuyén dén vi tri méi 1a C1. Puong tac dung cta
luc déy ndi D = v. Vi s€ cit truc Z tai diém M. Piém M duoc goi la tam dinh
khuynh, con khoang cach MC duogc goi 1a ban kinh dinh khuynh. Ttr Hinh 2 thay
rang: khi xuat hién goc nghiéng 0, cip luc G va D s& tao ra mot mdé men M c6 gia
tri la:

M =G-Mg-sin0 (3)

M6 men ndy ngugc chidu véi mé men nghiéng va ting dan theo sy ting cua
gdc nghiéng. Su nghiéng s€ dirng lai khi:

M=G-Mg-sinf=M, 4)

Bang céc bién d6i toan hoc, ding gia tri cta chiéu cao dinh khuynh ho, 1a
khoang céach tir tim day noi dén tim nghiéng, c6 duoc cong thirc:

My, = Ghysin0 (5)
Tir day co thé thay rang do 16n cua goc nghiéng duge xac dinh theo cong thirc:

M M

Sinf~6=—-"1 = 1 = 1 = . (6)
G-h, 7/~V-R~ﬂ }/_V.Jix_ﬂ yoJxom
" R V R
Trong do:
Jy e,
R, = o Ban kinh dinh khuynh;
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Jx - M6 men quan tinh dién tich cia mat ndi so véi truc di qua trong tdm cua no;

h . ;
n= R—° - Ty s0 gitra chi€u cao dinh khuynh va ban kinh dinh khuynh.

0

Hinh 4. Sy nghiéng cua vat noi khi chiu tac dung cua mo men bén ngoai

Trong cong tac khoan 16 min dudi nudc, b phuong an may khoan di chuyén
duoc trén san, nén khi tinh toan thiét ké phai xét dén bai toan 6n dinh cia phuong
tién n6i khi chiu mé men nghiéng do tai trong léch tam gay ra. Xem xét bai toan
may khoan dit trén san cong tac noi, tai trong co trong luong P dat 1éch tam mot
doan la ex (Hinh 5), thi tvong duong vé1 truong hop tai trong dit ding tdm nhung
phuong tién chiu thém tdc dung cia m6 men nghiéng c6 gidtrila m, = P.e,.

Trong trudng hop tai trong dong thoi 1éch so vai ca hai truc x va y, thi goc
nghiéng do tai trong P dat Iéch tdm s€ theo cac phuong la:

Theo phuong ngang:
P-e
0=—-—"— (7)
yedo,
Theo phuong doc:
P-
y=— ®)
y- Jy .ny
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Trong do:
J..J,- M0 men quan tinh dién tich ciia mat n61 so voi tryc O, Oy di qua trong tim
cuano;

n,»n, - Ty s0 gitta chiéu cao dinh khuynh va ban kinh dinh khuynh.

—

Hinh 5. San cong tac néi chiu tai trong léch tam
DPdi v6i cac san cong tac noi, diéu kién 6n dinh 1a: khi chiju tac dung cua
md men nghiéng bén ngoai, mac du phuong tién bi nghiéng di nhung goc nghiéng
khi d6 khong vuot qua gia tri cho phép, 1a goc nghiéng 16n nhat ma san khong bi
ngap nudc tuc la:

- Theo phuong ngang:
0, <|0] )
[6’] = arctg s -1 (10)
By
2
trong @6, H_ 14 chiéu cao man cia san.

- Theo phuong doc: v, <[] (11)
[v]= aretg| Zs =T (12)

Ly

2

- Biéu kién 6n dinh dong:

Khi may khoan hoat dong, c6 lyc quan tinh nén may khoan tac dung 1én san
cong tac noi luc dong, do d6 khi tinh toan can xét dén tac dung dong clia may
khoan. Phan 1y thuyét trinh bay ¢ trén chi lién quan dén bai toan 6n dinh tinh, tic
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1a duéi tac dung cia mo men nghiéng, gbc nghiéng ting tir tir va khong c6 gia tdc.
Khi m6 men nghiéng tac dung dong, goc nghiéng donge, 16n nhat s& 16n gap hai
1an goc nghiéng tinh ¢, ciing do mé men 4y sinh ra nhung tac dung tinh 1én vat noi.

Nhu vay diéu kién 6n dinh khi xét dén tac dung dong cua tai trong la:
Theo phuong ngang: 2.0, =0, <[0] (13)
Theo phuong doc: 2oy =y, <|v] (14)
2.4. Lwa chon kich thwdc san cong tic noi dé khdo sdt

Tién hanh lya chon mo hinh dé khao sat 13 phuong 4n san cong tic ndi ¢ mot
méy khoan c6 thé di chuyén duoc trén san do phuwong an nay tinh toan phtic tap hon
so v6i phuong 4n may khoan dit ¢b dinh trén san. San cong tic ndi duogc dé xuét cd
kich thudc chiéu cao duoc mic dinh bﬁng chiéu cao cta 1 phao nhya la Hy= 0,43 m.
Sb lwong khe rong 1a 2, chiéu rong mdi khe 1a By = 0,5 m bang dang kich thudc
chiéu rong ctia 1 phao nhura, chiéu dai khe L thay doi, tir 6 chiéu dai san L sé thay
d6i theo. Chon chiéu rong hanh lang Bn = 1 m, chiéu dai hanh lang L= 1 m du dé
dam bao viéc di chuyén ctiia nguot van hanh dugce thuan lgi. Chon may khoan la loai
thuong duoc sir dung hi¢én nay la XJ-100 voi tai trong ban than cua may khoan
Pmk =490 kg. Kich thudc may khoan (dai x rong x cao) 1,64 x 1,03 x 1,44 (m). T
d6 chon chiéu rong khu vyc hoat dong cia may khoan 1a B, =2 m, chiéu dai khu
vuc hoat dong ctia may khoan chinh bang chiéu dai khe rong Lm = Li. Mt san
duoc phi 16p van gd day 2 cm, tai trong pi, = 14 kg/m?. Kip nguoi diéu khién may
gom 3 ngudi coi nhu phan bd cing vi tri vdi may khoan. V&i muc dich nang cao
hé s an toan, trong phép tinh, theo tiéu chuan [5], hé s6 tai trong n1 = 1,1 d6i voi
tinh tai ban than san céng tac ndi; N2 = 1,1 ddi vai voi tai trong may khoan va thiét
bi phu trg, 3= 1,3 ddi vai con nguoi. Nhu vay kich thudce nho nhét cia san 1a:

Chiéu rong nho nhat cta san:

B™ =B +2-B, +2-B;,; =2+2-0,5+2-1,0=5(m)

S
Chiéu dai nho nhat cua san Ls:

L =M™ 2. B —442-1,0 = 6(m)

N m

Trong giai doan dé xuat cac phuong an, can xac dinh kich thude cua san phu
hop v6i loai may da chon dé ddm bao duogc d ndi va diéu kién 6n dinh. Viéc tinh
toan phai 1ap di 1ap lai nhiéu lan. Khao sat su thay doi ctia chiéu dai ctia san va vi tri
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xa nhat c6 thé dit may khoan dé tim ra chiéu dai phu hop khi chiéu rong da biét.
Chon chiéu rong san khao sat bang vai gid tri toi thicu B, = B™" =5, . Trong bai toan
dang xét, do may khoan c6 thé di chuyén trén san cong tac dé khoan 16 doc theo khe
rong, nén phuong ngang, may khoan dugc coi nhur dit dung tAm san, tic 13 ex= 0,
chi thay d6i vi tri ciia may theo phuong doc, tic 1a thay doi ey, gi tri léch tAm 16n

A max L A > 7 A r © A
nhat e;" = 7" . Nhu vay, chi xét dén goc nghiéng doc v .
3. Két qua va thio luin
Két qua khao sat duoc trinh bay trong Bang 1.

Bang 1. Két qud tinh todn mét s6 phwong én san cong tac néi tir phao nhwa

P ] S6 lwong 15
lech | Goc GOc | khoan (Ny) khi | SO lwgng
Chiéu | Chiéu | Mén | (am | nghiéng | nghiéng | 5440 cach giira |  phao
rong dai nuwdéc | én docy doc cacld nhua st
B,m | Lym | T,m | nhét | 1én nﬂhz“'lt, gioi h?:l . dung
e do [w], d | Im 1‘;1 2m | (Npn)
6 0,06 2 1,9 3,20 8 6 4 104
7 0,06 2,5 1,52 2,79 10 8 6 120
8 0,05 3 1,23 2,47 12 8 6 136
9 0,05 3,5 1,02 2,21 14 10 8 152
5 10 0,05 4 0,86 2,00 16 12 8 168
11 0,05 4,5 0,73 1,83 18 12 10 184
12 0,05 5 0,66 1,68 20 14 10 200
13 0,05 5,5 0,55 1,56 22 16 12 216
14 0,04 6 0,5 1,46 24 16 12 232

Tur bang két qua trén cho thay rang gi tri goc nghiéng v giam dan khi chiéu
dai san £ tang 1én, va khi d6 géc nghiéng cho phép[y] ciing giam dan, luén dam
bao diéu kién 6n dinh y<yq.

Néu xét dén s6 luong 16 khoan mdi 1an neo san, thi c6 thé tim ra duoc phuong
an kich thudc san téi uu nhu sau:

- Ung v&i khoang cach 16 khoan cach nhau 1 m, phuong an toi wu la phuong
an san co chiéu dai Ls = 14 m dya trén ti sb giita s6 lugng phao nhya trén sé luong

232

X . . N
10 khoan thap nhat: - ==—=95.
N, 24
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- Ung v6i khoang cach 16 khoan cach nhau 1,5 m, phuwong 4n t6i vu 1 phuwong
an san co chiéu dai Ly = 13 m dya trén ti sb giita s6 lugng phao nhya trén sb luong

N, 216
P =135,

16 khoan thap nhat:
N, 16

- Ung v&i khoang cach 16 khoan cach nhau 2 m, phuong an toi wu la phuong
an san c6 chiéu dai Ly = 13 m dya trén ti sb giita s6 lugng phao nhya trén s6 luong
N,, 216

=~—=180.
N, 12

16 khoan thap nhat:

Khi thi céng cong trinh trong thyc té, khuyén cdo viéc thir nghiém sy 6n dinh
clia san cong tac nay co tinh dén tai trong dong bang cach cho s vong quay cua
may khoan ting dan tir thip nhat tré di, néu c6 hién twong mét 6n dinh (san nghiéng
qua mirc cho phép) thi can dimg lai dé thay d6i kich thudc san hodc thay ddi vi tri
may khoan.

4. Két luan

Qua nghién ciru Iy thuyét viéc xac dinh tinh noi va tinh 6n dinh ctia san cong
tac noi lap ghép tir phao nhya nhu trén thdy rang kha nang str dung phao nhyua dé
ché tao san cong tac ndi lap ghép, dat dugc may khoan loai dung trén can ¢ cong
suét nho trén san, phuc vu cho muc dich khoan 16 min duéi nuée khi thi cong cac
cong trinh quy md nho, & ving ¢6 do sau nudc nho hon 3 m, séng khong qué cap 1,
13 hoan toan kha thi. Su tinh toan bang 1y thuyét trén day 1a co sé ban dau dé khang
dinh viéc c6 thé ap dung phuong an san cong tac nay vao thyc té.

Co thé xé4c dinh duoc kich thuée phu hop ctia san cong tac phu thude vao loai
may khoan cy thé va lya chon phuong an téi wu vé kich thudc cua san cong tac
dwa trén tiéu chi nang cao hiéu qua khai thac théng qua s luong 16 khoan tai mdi
Vi tri neo san.
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