NGHIEN CUU THIET KE THAP KHOAN DANG CQT
THAY THE THAP KHOAN BA CHAN TREN MAY KHOAN XY-1

VU BA MUON, NGUYEN CHI KIEN
Trung tam Nghién ciru va Chuyén giao cong nghé Pia chdt - Khodng sdn,
Tong cuc Dia chat va Khoang san, 6 Pham Ngii Ldo, Ha Noi

Tém tit: Trong céng tac khoan tham do dia chat - khodng sdn, viéc giit cho mdy khoan
luén én dinh, khong bi xé dich trong qud trinh kéo tha can khoan c¢é mét y nghia vé cing
quan trong, boi né c¢é anh huong rat lom dén tién d¢ khoan, dé cong léch cia 16 khoan va
chat lwong ldy mau 16i khoan. Dé gidi quyét dwoc vin dé nay, Trung tam Nghién ciru va
Chuyén giao cong nghé Pia chadt - Khodng san dd nghién ciwu, thiét ké thap khoan dang
cot thay thé thap khoan ba chén trén mdy khoan XY-1. Viéc sir dung thdp khoan dang cot
trén may XY-1 khong nhitng giit cho mdy khoan on dinh hon trong qud trinh kéo thd can
khoan, ma thém vao dé viéc ldp thdp khoan ciing don gian va thudn loi hon rdt nhiéu so
Vi thdp khoan ba chéan. Pdc biét né con xoay nghiéng dwoc theo dau mdy khoan.

|. DAT VAN BE

Hién nay, trong cong tac diéu tra dia chét, toan bo cac may khoan XY-1 déu sir dung thap khoan
ba chan. Khi str dung thap khoan dang ba chan c6 mét s6 nhugc diém:

- Khong c6 kha nang tang cudng 6n dinh cho méay khoan trong qué trinh kéo tha can khoan, vi
cac diém ty cua chan thap ndm ngoai may khoan.

- Khi sir dung trong khoan xién, phai gia cong lai chan thap va chiéu dai cac thanh giang chan
thap.

- Khi x4y lap phai tao ra diém ham cho hai chan thap doi.

- Phai tao nén mong dit cac chan thap riéng v6i may khoan.

- Dung va ha thap thuong gap kho khan do thap khong c6 g01 d5 quay du do vimng chic, dic
biét 1a dung ha thap khoan ba chan & viing nili cao, nén khoan lay 16i.

Pé khéc phuc nhitng han chp d6, mot sb don vi da nhép cac bd mqy khoan co ‘ghép dang cdt,
nhung cac may nay gia thanh rat cao va khong phu hop voi cong tac dicu tra dia chat ¢ vung rung
nui, dia hinh lay 161. Hién nay, trong nganh Dia chat cac may khoan XY-1 c6 s6 luong rat lon va
dang hoat dong t6t, ddng thoi than may khoan c6 mot sé diém két cau co thé thiét ké thap khoan
dang cot. Day 1a co so dé nghién ctru thiét ké thap khoan dang cot thay thé thap khoan ba chén
treq may XY-1. Trén cac Anh 1 va 2 1a hinh anh cua thap khoan ba chan dang thi cong gap rat
nhiéu kho khan trong xay lap, dé gdy mat an toan lao dong [3].

I. NGHIEN CPU CHUYEN DO, TiNH TOAN THIET KE VA THU NGHIEM

1. Céng tac nghién ctru chuyén doi

Cac Anh 3 va 4 trinh bay viéc cac don vi thi cong thuc hién viéc nghién ctru va cai tién thap
khoan di kém véi may khoan XY-1 cta nha san xuat.



Anh 1. Thép khoan ba chan va may khoan Anh 2. Thép khoan ba chan va may
XY-1 khoan dia phat cong trinh phuc vu khoan trong khoan tham do khodng sdn
xay dung (Nguon: Vii Ba Muén, 2012). (Nguon: Nguyén Chi Kién, 2010).
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Anh 4. Thdp khoan ba chin gan lién vo’z

khoan trong khi kéo tha can khoan ciia khoan trong khi kéo tha can khoan ciia
nha san xuat (Nguon: Vii Ba Muon, 2012).  don vi thi cong (Nguon: Vii Ba Muon,
2012).

Nhiing cai tién trén méi chi giai quyét duogc van dé tang cuong on dinh cho may khoan trong
kéo tha can khoan, nhung chiing c6 nhugc diém 1a chan thap gy can tré it nhiéu cho ngudi diéu
khién may. Pic biét 1a ching khong c¢6 kha ning quay nghiéng dugc theo dau méay khoan, do vay
chung chi dung dugc trong khoan ding va khong phu hop voi cong tac khoan thim do dia chat
khoang san.

2. Nghién ctru vi tri dat cot thap

Trén co so cu tao cia may va khao sat cac may khoan c6 thap dang cot, cac tac gia di phan
tich nhitng diém giéng va khac nhau gitra may khoan c6 thap dang cot va may khoan XY-1. Tim
ra nhiing vi tri dat cot thap c6 kha nang do ¢t thap ma khong gay anh huong dén thiét ké ban dau
ctia may va khong giy can trd cho nguoi diéu khién may khoan (Hinh 1).

3. Thiét ké va tinh toan

Trén co s¢ nguyén 1y vé quy dao chuyen dong quay, tinh toan thiét ké hai gbi d& quay dong
truc véi truc quay cua dau may khoan nhim dam bao cho cong tac xoay thap trong khoan xién



ludn phu hop véi goc xoay cuia diu méy, dong thoi con dam bao cho khung thap khong bi thay ddi
vé€ kich thudc hinh hoc.

Trén co sé mo hinh lya chon 1a thap khoan dang ¢t ¢6 2 puli ndm ngang trén dinh thap, tinh
toan lyc tdc dung 1€n cot thap va thiét ke cac kich thude cua cdt thap va lya chon loai vat liu gia
cong san c6 ¢ Viét Nam.

Hinh 1. Vi tri dét c6t thap khoan (Nguon: Vii Bé Mudn, 2012).
Ghi cha: 1- Gid do cot thap chinh, 2- Gia do cot thap phu phia sau;
3- Gia do chan thap phu phia swon; 4- May khoan.
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Hinh 2. Gid d& ¢t thap chinh (Nguon: Vii Bd Muén, 2012).




Hinh 3. Gid d& chan thap phu phia sau (Nguon: Vii Bé Muédn, 2012).
3.1.Tinh lyc tac dung lén thap khoan khi khoan dirng

Cac thong s6 lyc tac dung trinh bay trén Hinh 8, trong do: Na - Luc tac dung 1én cot thap chinh
tai diém A, (N); N - Luc thadnh phan tac dung 1€n ¢t thap phu tai diém B, (N); T - Luc cang trén
cap khoan, (N).

Luc tac dung Ién cdt thap chinh:

T.(350 — 247,5) + T. (350 + 172,5)

Ny = =1786T
4 350 [2]
Cho T =13720 N, ta cO Na=1,786 x 13720 N = 24503 N.
Lyc tac dung 1én cot thap phu phia sau
T.247,5—-T.172,5
Ng = =0,214T
(Np°): 350 [2]

Ng- = Ng/cos6 = 2950 N

3.2. Kiém tra chén thdp phu phia sau (thép ong ®63, day 5 mm): Cot chiu nén duoc kiém tra

i-ﬂ[g]

theo theo diéu kién én dinh: 6 = ¥
trong do: o- Ung suit, N/cm2; N- Luc tac dung lén chan chéng phu phia sau, N; F- Tiét dién cot,
cm2;p- HE s0 uon doc
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Hinh 4. So do tinh todn lyc tac dung lén cot thap (Nguon: Vii Ba Mudn, 2012).

Cot dam bao diéu kién 6n dinh

3.3. Kiém tra cot chiu nén (2 thép goc 75 x 75 x 7 han ghép thanh hép 82 x 75 x 7): Cot chiu

N
— =[d]
nén dugce kiém tra theo diéu kién 6n dinh: o = @ [1]
N = 24500 N
N 24500 2 2
= = =1477 54 M << || = 14900407
@F 0341974 e <<[7] cm

Cot dam bao diéu kién 6n dinh

3.4. Tinh lyc tic dung lén thdp khoan khi khoan nghiéng -75°: Khi khoan nghiéng -75° luc
tac dung 1€n cot thap chinh va chan thap phu phia sau c¢6 gia tri nhu khi khoan dung do hai lyc
cang T lu6n nam trong ciing mot mat phang va nghiéng theo cot.

Luc tac dung 1én chan thap phu phia suon khi khoan nghiéng goc -75°. (thép dng @50, day 5
mm).

Phan lyc tir cot @50 (day 5 mm) tac dung lén Nio.

Xac dinh momen tai O ta c6 Ni2: N1z = 1323 N.

Luc tac dung Ién ct N2y 1a lyc ddi ung voi N1z nhung nguoc chiéu: N21 = 1323 N.
Chén thap phu (®50x5 mm) chiu nén duoc kiém tra theo theo diéu kién 6n dinh:
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Cot dam bao diéu kién 6n dinh.
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Hinh 5. So d6 tinh todn lyc tac dung 1én cét thap khi khoan nghiéng -75° (Vii Ba Mudn, 2012).
4. Cong tac thir nghiém

Sau khi tinh toan luc tac dung 1én cot thap, st dung phan mém SAP2000 dé kiém tra tinh trang
hoat dong cia toan by khung thap. Pay 1 phan mém duoc xdy dung trén co s& phuong phéap phan
tir hitu han, két qua phan tich dugc ty dong kiém tra va khang dinh khung thap 6n dinh trong moi
truong lam viéc.

Pé dam bao két qua ctia cong tac nghién ciru thiét ké, cac tac gia di thir nghiém stc chiu tai
ctia thap khoan dang cot trén may XY-1 thong qua dong ho tai trong trén moc nang & trang thai
khoan dimg va khoan nghiéng va dat cac yéu cau vé thiét ké.

B2 Axial Yorce Diagram  (DSTLLY

Hinh 6. So dé phdn bé luc doc truc cét thdp khoan (Nguon: Vii Ba Muén, 2012).



Anh 6. Thit tdi ¢ tmng thadi khoan d‘u’ng (Nguon: Nguyen Chi Kién, 2012).
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Anh 7 Thir tai o tmng thaz khoan nghzeng 750(Ngu0n Nguyen Chz Kién, 2012).
ll. KET LUAN

Thép khoan dang cot lap trén may khoan XY-1 c6 mot s6 wu diém vuot troi so voi thap khoan
ba chan:

1/ Dung ha thap don gian, ton it nhan luc, trong luong toan bd thap tuong duong véi loai thap
3 chan.

2/ Thép ¢ kha ning quay theo dugc dau may khoan trong khoan xién mot cach dé dang.

3/ C6 kha ning ting cuong on dinh cho may khoan trong qua trinh kéo tha can khoan, dam bao
nang cao dugc chat lugng va hi¢u qua trong cong tac khoan.

Thay mét nhom thiét ké, cac tac €14 xin tran trong cam on sy chi dao, giup do cua lanh dao cac
cap thuc Bo Tai nguyén va Mai truong, Tong cuc Dia chat va Khoang san, Trung tdm Nghién
ctru va Chuyén giao cong ngh¢ Dia chat - Khoang san. Chung t6i cling xin cdm on su hgp tac va
giip do cua cac chuyén gia, dong nghi€p da c6 nhiing dong gop cho su thanh cong cua D¢ tai
nghién ctru nay.
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