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Design and application of self dumping storage and supply sand box in oilfield fracturing well site

Jingyu Meng
Daging Petroleum Equipment Manufacture Group, Daqing, Heilongjiang

[ Abstract] With the widespread application of fracturing technology and the continuous increase of large-
scale fracturing sites, the requirements for the displacement, pressure, and continuous injection volume of fracturing
equipment are also constantly increasing. In response to the problems of waste and environmental pollution in
existing fracturing sand storage and transportation technology, low continuity, and high cost, through in-depth
research on the fracturing site, a sand storage and transportation and automatic feeding equipment has been designed
to ensure the continuity of sand supply for large-scale fracturing, under the premise of sand volume, cost control,
reusability, and no pollution. It has a simple structure, is easy to operate, and operates safely and reliably. It adopts a
unique self dumping sand storage and supply box structure design. The self dumping sand storage and supply box is
suitable for on-site storage, transportation, and rapid unloading, and is suitable for continuous and large displacement
fracturing operations. It not only solves the problem of large storage and transportation workload commonly used in
domestic fracturing operations, but also solves the problem of low material discharge efficiency caused by
discontinuous puncture of sand bags, saving costs for users, Safe and environmentally friendly, greatly improving the
efficiency of fracturing operations.

[ Keywords] Fracturing; Sand storage and transportation; Automatic material unloading

518 IRB AN, AR BT A v, AR RCRAR A ]

BEEBORRIAE, Wi LWL 7 —2ed g EEXTEUA BRSSO IR BRI g, SR
WhARE, WIS ARE R RE S SR B b R PR, AR e, X S AR AT IR
GURER AR, ERXMRERSER, TEI AW, ERIERR SR AR RSt , fER0 &
2%, It H AT AT R RO, I HAkRD A IR, P A PR EAE S eI RIRT IR AR T, it
CHRERVHER, BEHFEREDRMATXSET 7 bR B shve g, A, 7
PR wifs, &, BVETREN, MEA MU iR

-26 -


https://jer.oajrc.org/

TH s 248 8 ) Sk B AR IR it 5 A

e, BATRAeNEE, KA TR B Lt
WARE BT, B AR A IS T A6 A7
eia, PudiEkl, & IES KRR EZAEL,
AR T B WAL %S TAE 2K i
W, g T ARE SRR R 0 T7 SRV R R R
(e, P LA, AR, KKIEm T %K
R

1 BEEERFESEMT

1.1 &itH £

PEBAETRWE 1 Fox, Wi ERg
PRATEEME ERD AR, BT NT o SR B F
AR Q235 t=2mm WA IR, AMIRIESE RS,
TR JEEIG, SMUEE A B, METE
XL S IR D ) T DA AT A, BARR
J7 WA KT A, BT DA R I R IR,
ARSEN; HELLR I Q235 T4k, fRiE 2 44k
SRFEAEIE, AMEIEM;  PERR P PR B AN AR
TR, AR RAARAN, NS RE KEM
LI KEIE, PRUFREAIIH R 4T

b BRI b LH7 e h w8, wEihER
~FA2000X 1000X 1150mm, TR A 57 7R F0 0 1
W, S iz, TRcE A St ighb v Pk 4t
Bl BRUOIMRPE R, BN A AR AT B AR
R =A% . #Rb 7 s ATE R TT, 2R A
SHTIF, NG SIS RERHRb . FFRAR
TERRAIEEIL S o

1.2 &AMt

EE A AE DA RS D] R R AR O
WOAEHESE . WhAETHIAR WO FEJRAR « K3 [l A 4 A
WO AR AR BR A T RE s DA P i sh 2% kbt 44 DL
2, W BhVE RIS XS R BRAR « W BhEE . T3l
R T TH R

WBhvE R T TR 1L TTERIR 20 4T
MEZRZH A, 1R 1 113 RMR 2 IEURE A AR K
TIEEMECTTERREE, AR, WahivEka
ITEHT B & HEREEE RO b, TR 3 58
RA . WRTEEHET TR RSE R0 fE B A 46
(1) E O E — SRk 4k b

W EVERME T TR 24T R PARES, fERZ e
RNV FE A, P 5e4T R ], KD I A
F, SRS O], H M HEUKE ST s,

-27-

1E M3 3 3 S I & VR B & F.

H it ib & F B E 8 P R B IR AL, I
EEIsy, R BRAL o] B ks B 0 A ph b A BT
NTERHE TR IE Ao BRI 24 B 3 g b i
HWEREPEEIEF O b, N AR TR,
H sk & K R T ahis e TR RS,
ARG T TR, BT XRRED B AR B2 11 A&}
B ER TS M, SN A BT E )
YEF V&R BN BIE &b, SERunid.

1.3 A F Solidworks Simulation & 7 B % 7 54t

A Solidworks Simulation AEIR & i FIfig R
FIEAT AR IT M, 132 R I RN A R
. 24 R, NEWFERIMEHE L 4
FTh e PR T —E BRI .

(D Bk

GRS AR 2mX 115 mX 1 m;

DA A 2 ms

b FEE . KT

FRA T Q235B 4.

(2) solidworks — #Eg# A5

AR ) = 4E AT Solidworks, 58K
RS, 7] PLE #4847 Solidworks Simulation #5 1R i2
AT HRANERR R 1 T

(3) AT Hr st

ARG ERCFEA 0. AHRE. 48R AN AR B
FER R R, ARt G a8, £
PRUE TS RREERN b, B Re RN R 77,
WS AN AR R FE A Smm; ML Q235 A%
M.

fift b DU BE 52 213 w51 FE 7 7] 284k ) e 22D e 7,
b & R B o AR TR 4R 1 ) 2 A48 . Solidworks
Simulation BEHANBEATIEID )52 J1 T FEAN: P=p
wgh, A p o AWPHIEE, h RIRE, g AEJTIHE
B o G AR e B e IR, BT PAES T EANE R
JEMUE ST B RRIT KA FFEplus B%LL K p-H
TE N7 VR A AT SR A

1.4 HEEVFAH PRI HT 45 R

WP FEA R T /AL B S Bl e, SRR 2K
N E, SRR HEIAROR 100 75, figib
it = T LR R, R e KL R A AR D
Fad kAL, (R R B EWAR N D456



T 2R 1 A LR AR I B B H

WRAE RS IR L PAE .

A SIS CINY R b S NWAY, e Yk -2
J1ECR I SR JRER A 2, BAE R =y )38 F
X, BT EEAK. AR JC o i3 Bl & KB 1A
0.12MPa, i/ Q235 )& AR ik FR1E 235MPa,
AILLE B2 4 REEEE &, RIS R 44 5t i%k
DL SRR R T 221

BT Solidworks Simulation FIXtHif#b FEHEAT
BIRTA IR RIS LTEE, B, Z2R
HESE, BRI E BN, e ese
R RIE [ RO AR 5T DL S R vt i 22 A PR
ArEEME.

2 BENAEERDFE R BRI AR

S R ZI e E %L, e B E A gk
FEMRRP L 2m?. fERERDECN 2m? IIGOLT, LA
gty 1 AR TR Rl L RS AR IR R 2 B )
AAEHERDFE R SME R SF ARG shvg B TR 456
HIAE A 58 A RL I 330 18 77 A AN . [
B HERD AR DS AR IR D AR 1) 22 4 5 b
B EE . BERHR R SO E I ET], ZdHIR
TCI TR, Gk RV, WA, RN A
HAE SR RHE T TR BT N S 7 R 2 b 46 1)
R RTINS, 7R E R T Do
WEERE T I FTIF e R fEE e T it
TR, AR EEE F .

XPRRRB AR LA S )3 AR B0 A B e vt K T 3
. WEshf (AR EM) , 2 HRHEBHE G
IR ERIPRL, B ARRNE B, PR a6 K AE
T B EPRR A, — R 40° -55° o JRERAD
FETERIGOUR, TEARRR E R BEE R B B AE
0.4 %] 0.6 ],

Gsina —Gucosa=>0 (1-7

G—IEARE
@ —GERHRE,
H — R 2IRbTEANRR L I R HE 28, HR 0.6
=8

a>31°

HARLAR %ot 0k 1 3032 S B A A R B A A 2% ]
S AV A0 £ FBE B T 40°

3 EER LRI R

] 0 SR LR A T AZE /N K B 2R 47 i

-28 -

H, H A5 MR 2R 5 %5 . B0
YN A A -

(D BHEIAEAEFEHIERAMK, SEFE R,
i EERAE, BT R AT A, EH TIEAE. FiE.
PUBCERE, AR T B A R B s T
PERRI AR, g 1 ARS8 R b A0 i) 77 21X
RIS R 1) Bk, A P TLIRA, 28R, K
K¥gm T RRE %

(2) HEIE AR FEUIRES ) ot & 22 ] 5,
AU EAH, Fdr i, bk R gt O RAR GF
it i A% 4t 77 AN AT E A AT A R Bl ST
B I

(3) BE AL FAN IS F9 % B, MR
JE B K B R AL, RIAE N S R ST AT B2
PBCERL, 3R m RIS SR TR, It
W B

(4> B EIA AE FE P 7 i a7 =K,
W T RIS RIS BRI R G i 8, A
i) s B4 37 S At 1 % AR ML R 22 4

4 BEREEIFELFYE

78 /N T 4 H 37468 P 1 0 2l B D A AR R 2R
B ERADWERAE 2 =4, BN TRAH
2T AEAGEERAE R IR R T R AT 2
WNTEFRLE, A2 iE b EHR 27 .

18 KB R348 F B #0 g A A R T —
VIR AR DG B ROA, & 100 WD, s>
2000 JTHEAS, I HASABRIE SV ENIAR, JEb
NTHUA 8%, A Af HERD 56 AR A B 1) 5L B
RLFHOME, 11 B IC 0 W T7 AR T 27 1R
WAE IS AR EAS 2] T AR, ATHET S R
M ERIFE I EH .

5 4EE

) i LR AR P DAY D e 2R 37 1 ) BB R A
FRA, BEONZREIMRATEE, H R0/ H O3 28]
HANTT, T E AR RN 58 A il B R 237 1AL 8
e

H 0 i HERD A PT DU DR A b 42 A A fi
B, W, SR AR, A
B, TR S & TRrE R ERI . e
A R, RIS RO, MRS R R R
e E A



o i i 24 B 2 AE R R et 5 N
SE Rk PR TR T 29 R 1 R P 5 R R3]0 46 1,2012,41(1):
46-50.
[1]  5KMA7, 5K H 2 200, B8 80 R KRB R H i R

(2]

(3]

(4]

GuiF I [J]. 15 & H 5 4 14,2023(9):54-58.

Bt BRAS, ik 22, AR SO o 8, S g i R T s e T
B & MAECE ] ALK, 2011,39(9):89-91.

W SRR AR S IR A B F142 KECK R R AR R
5 R A AR T AR,2012,40(6):90-95.

HOCA, EYER A T B KA, £, B E.

-29-

(3]

SR IR FHIR,2006,15(1):45-45+48.

FRAUFEBE: ©2023 1E# 5 FFBGRBUY I 72 0y (OATRC) it
o ALEFLMAIRILEB AT KKK

https://creativecommons.org/licenses/by/4.0/

(OMON


https://creativecommons.org/licenses/by/4.0/

	引言
	1 自卸式储供砂箱结构设计
	1.1 设计方案
	1.2 结构设计
	1.3 基于Solidworks Simulation应力及变形分析
	1.4 储砂箱有限元分析结果

	2 自卸式储供砂箱关键技术的设计
	3 自卸式储供砂箱现场应用优势
	4 自卸式储供砂箱经济效益
	5 结语

