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Abstract

With the increasing speed of sinking headframe technology and construction, to increase the
speed of gangue and use advanced equipment become inevitable, but the existing derrick can’t
meet the demand; it is necessary to arrange the equipment reasonably. This article mainly takes
the Sishan ling sinking headframe as an example in which the characteristics of sinking headframe
lifting and suspension equipment layout are took into account fully based on the engineering
background, and then the selection and structure of sinking headframe are optimized. After opti-
mization, the sinking headframe can not only ensure the rod reasonable mechanical properties
and equipment layout structure, but also effectively reduce the size of the structure member, so
that the amount of steel structure can be reduced, and thus the goal of cost saving and considera-
ble economic benefits must be achieved.
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IEAESR, BRI M BR R R HUAT T IR R T s ARSREBCKIT IR, R S R IRAR AR Rk . H A,
JRER I R AR TAETF R ) 36 VE A X R S, CABNGEW T KRG KRB IR BlE TR E R, 6
TR S (8 B LSO T — AR . SR T SRR T B, A BUA (bR ik - 4 st T,
R T2z 4 A 77, AN T3 B S7 i T3 a5 AR [ = 1]

FI AT ] FESERT SRSl T 7T, 900~1100 m G Py O TREH 2, W BB ben™ 1) il S 4 Jpe KO
K 9213 m, HHAN 7.2 ms EATED IR R IR 960 m, 124 6.0 m 55 K IEAE IRk
WEPE— 5 I R IR 1341 m, S KHAE 8.0 ms ILARMERN B AR 1117.8 m, HAHHF6.0m%E. 5
SEES, FRE SR LIRS N T KAT ZIRGR I R A N0 LA - RIREE Sl 1100 m,
AR (@R E R AT 7 1000 m 55; IETEEE M AR LR =/ MDA EIA 1500 m,
RIAR 10 mo A3 ZEDLUE LA™ Bl 9 2 B T G, B & 2™ - (8 IR FE R 1503.9 m,
FHEHFEAA 10 m.

W H AT R R G O, 56T 7 IR I (8 1 S B il AT EAR G 6 % 1 R R a5y, T FIRIE R BT
RUE F T R E ARSI HH 2L O SRS o B FUR AR IR H 22 1) TARRASFIE FRFAE, 7EBEA 10
TRV Sl L — D BT ERR, FER AT AL, 5 R R AN AT T T A AR R
RS IR BEAT BRI A, SR AR aR 2] [3]

W A IRy 1~V AL, B 70 SRS WIRE S B4 AL o PUs R R AR IR B IR, I
FUEAR M KA R S I B A, JCR DRI, O IR0 2 it T2, HITE 70
FEARK B BRR R R AL T T G, IVG BB BSR4, 5 SGHILT v BLEEHHF 22 R8T TV %
FEIAE, (A RN BN, BRI IR 2L AR RS G 1| FroR[4] [5].

V BRI 1000 m B SEIFIM BT, BRGSO T A D, BRI 2 3 2 i s
REME RS2 I K I TAR T ST 48 T o A S 70 I JE L R Il 2 DA VBRI B 1, %0
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Table 1. Stereotypes sinking headframe technical specifications

1. BRI A A REANRE

SERRE FEE A R Igﬁﬁﬁ ﬁfﬁﬁ g%f@% i;ﬁ@@%m #%aiinji:?Zigi

1 3.5~5.0 200 10 x 10 55x%x55 5.0 16.24 25.049 666.4 901.6

11 4.5~6.0 400 12 x 12 6.0 X 6.0 5.8 17.25 30.584 1127.0 1470.0

111 5.5~6.5 600 12 x12 6.5%x6.5 59 17.35 33.067 1577.8 1960.0

v 6.0~8.0 800 14 x 14 7.0x7.0 6.6 21.97 48.215 2793.0 3469.2
1lg 5.5~6.5 600 12.83 x 12.83  6.5%x6.5 8.4 19.85 39.473 1577.8 1960.0
Vg 6.0~8.0 800 153 x15.3 7.0x7.0 10.5 25.87 58.541 2793.0 3469.2
v 6.0~8.0 800 16 x 16 725 %725 10.4 26.27 83.020 3243.8 3978.8
A 6.5~8.0 1000 16 x 16 7.5x%x175 10.0 26.27 98.000 4184.6 10456

FHE I 1503.9 m, BN 10 m, KH 8 m® Fff 2 KT G4 B IR T %, LA 9Ty 500 o o o 2t
TR,
2. KERBFRMAHHHENER

I 5 - 17 LA RN P 38 K, <ol 0 R R 28 P 7 R 1 K, O ORAIE i Tk, A A K By
A ) A HERT R, 3 IR A S R R AT AR5, BT AE BRI R K BAR B IR S i
FHLEy, LSS T T2, IR KA SIS R B R S AR A I A I
LRUE B T . b A 23 (R . 3R TR AT 24 DL R A AU B, e s I
FELE I RO T % R AR AR RN E N BRI BAR R) R AR LT = AN AT
B HEEEEMRETER6]-[9].

2.1. BasE

FHRT & e BE R 15 SR Ak TOU I 2 AT & O ELER S . AT & T EOA BORMIIT as a], B RE AL it
T RIEH T KRS At AR IS /5 2, erb i oy S A PR 30 1 8 1) 2 2 A
HE .

FEHFITT R AG BLE 2 R, U ML MARIIT S T . MELEIRNESZRENMENX, 5
TREBURATELI, RAXERS, E5ERE 4~6 m FIFE; 5 FPEE, RHZERE, 2EC0h3~5
JZ, JRSIERA 4~6 m AR HATT 10 KA ERREARIRSL IR T, AOINPRIE T RE 24
AUAIG N 2 17 3055 A FE 4R B B 8, — (] 3 R M, HEARREAE 10 KAt .

b, HOATHE L A R BT IR, AR R A TARN R & MAERIAT G . P DLESREAT
BB B A —E . H AT AL MR = 0N 8.2 my K AIAE] 8.8 m. [N L 25 &
EHERRUAERREHIRT.

BE SR RTIRINER, Hd s 2B K. Az R R A B K IR, 4Bt
B BLL B RSRSL Il TR M R e dh, Lira g, Bt & mEHCy 12.0 m.

22. HEREE

H AL v B R AR I LV KT B R AT B T 93 BER R . nlal 1 P, AR¥E DUR 2 30 e -
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Figure 1. Sinking head frame height calculation
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HURTET, PTE 1.5 ms SR REER T Z0RR 4 25 04 1 S B )ROSHf o

hy—E5E ERREE . WSk R AR R, AR PR A

hh— R EEE, SR R 20 me, SREEAX, BARRRIE 2;

R— T REC I ATRAAE

H R SZIF TR MR X AR R, BWE T AR RIRE 2, N7 48%iE TR, i
ISR G R a0, AR v 25 5 T 6 it T o A B2 BT R 40 DL R 3 i B IR T A R AT ot
It T25 1%

XN B AR T R, IR H R B AR RN S m’, H A BOE TS PR 6 m® 1 7 m® ) 7
Wi, THERH 8w’ MifE, Hrb 8 m® MAR T 2 fiw.

8 m’ MR CAER T 4177 mm, A TERN AR DRIERE, BAREET RIS BT 1w
2m, TMIHEEE. EEFEE. WM S m R 8.125 mo RNy 1 ORIEHE T EE, fRIESRTH
ARSI EE, WEETh 4 m R 5K 5 m.

R R/NEEE =12m+2m+8.125m+5m+ 0.5 x 1.75 m = 28.0 m.

23. REFART

RKET 6 ROT 2l 2R T & MR A B . 8 L BONZ I RERI GBI . BUQRSE. HKETERL K
TR MR ER . BRI R L, RSB R EAR 10 m, AW RSETHE B B
B, R P& ErASCmEmARR 2 7.5m > 7.5 m, PEPREHOEFEN 1.2m, WEE(RIEFIE
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Table 2. Vertical bucket overwind height
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Figure 2. Buckets
2. i

R RN 500 mm BLE, J 2 e SN a2 4 g, R DRAERE TN 53 RERS IHE N PRIE R Z (8], i A2 AT
B BB TAE SR RN 3 PR .

3. HREGHIAZARNMRL

BT B L B B R IR A 1503.9 m, HFEEFEAR N 10 m, PLASFRE EAA KT 8 m AR
1000 m LA R CRRSE A, DABIAT SRR V AR BN AR AR AT B0, AR B 1V B BEIO N r
TSRS TR AR R R T TR T, — R R & XUR RE S LA i, =2
IEERT N7 FRRABT[10].
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ety “ 17 FRIRE T G4, —EERRERENA, HAZN 7B EIEIIIRN 8L, HRAGE
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aE, BT ATERD, R AP BN, R BT E R,

N TN KPR R, B IEAEPIR T R Z A B E NI . AIEHAA TN, AP
BNy AE R A A A, R BRI R B A . O T KT SR U RE NS TE 4 1R R A5 A
HY RORs HAT B AL NRTE IO B E . T8RRI B —EMER, N T ReEEIHt
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Figure 3. Derrick elevation
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Figure 4. Sheave platform optimization
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Figure 5. The upper support bars optimization

5. ERZIEF ALK

Figure 6. Finite element model of sinking headframe
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S TR IS, A8 T G 2 8]tk AT B T A7 2B M 0 PR R AT JE A LA AR PR RSED HLE35 % 20 x 1200,

SEINAT 5 R B A 7 R .
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Figure 7. Sheave platform beams finite element model before and after optimization
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Figure 8. Number of sheave platform beams
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Figure 9. Compared stress ratio of sheave platform beams
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PR AT AR Bt A R R S R RS, Wk 4.

SRR, PR 2 G BRSO U e A S i R R 1 52 P RE . AL TR FH H1350 % 550
x 25 x 45, TG R H1350 x 380 x 20 x 35 ghAei ALK, RN R TTE 4 Wi 4 140,
B RIFIAT R

LR S a1 5 R, PR SCHEEE R 4R EEIS Gl G2, G4 /e JME R 5,
FHeshIEARE, ikl 10 Fros.

MWHe s TR R, R “N” B RN, Gl G2. G4 W SAL IR a3/ I\ RISk
o BN T 12.8% 31.9%F1 54.6% . " [A) STHEFT A REAT A5 23 10 A AR FOARHE (1) 1 4K

Table 3. Stress ratio of sheave platform beams

F 3. RETFaRNAE

GiH N ATE
15 25 35 45 55 65
LA 0.974 0.848 0.697 0.706 0.583 0.587
et )s 0.975 0.849 0.358 0.328 0.568 0.578
Table 4. Beam size before and after optimization
4. MEIERBER T
PEAE A Ak mi AR Ak 5 #H WM TE R
R/ H1350 x 550 x 25 x 45 H1350 x 380 x 20 x 35 35.6%
Table 5. Compared stress values of the top floor key supports
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Figure 10. Compared stress of the top floor key supports
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