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Abstract

To clarify the effects of different proppant placement modes on fracture conductivity, three quartz
sand combinations, namely 20/40 + 30/50 mesh, 30/50 + 40/70 mesh, and 40/70 + 70/140 mesh,
were investigated. Short-term conductivity tests were conducted under different closure pressures
using tail-in placement and mixed placement. The results show that the fracture conductivity of all
three proppant combinations decreased with increasing closure pressure. For the 20/40 + 30/50
mesh and 40/70 + 70/140 mesh combinations, mixed placement yielded higher fracture conductiv-
ity than tail-in placement, with the advantage becoming more pronounced at high closure pressures.
In contrast, the 30/50 + 40/70 mesh combination exhibited a stage-dependent response, with the
relative conductivity performance of the two placement modes varying with closure pressure. The
results indicate that the conductivity of combined proppants is jointly governed by particle-size
combination, placement structure, and closure pressure, and is closely associated with the pore
structure formed by particle packing and the load-bearing stability of the proppant pack.
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Figure 1. Schematic diagram of tail-in and mixed proppant placement modes
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Figure 2. Acid-etched fracture conductivity testing apparatus

2. BT RESRAE NI

33. HEASR

(1) FiEHE

RN S it N INRAR SCHER L Ja R N ORRIAR SCHEFR I Tk R o 76590 8 v e BEOGT I 2% i) It
5 B AORLAR SCHEAR, AR A RAR 2 IXRHE A & R = (8] 3(a).

(2) REAFE

T M8 406 R LHERAREUR PR LT, ROREERSME T RRET, AR/ RRLE L
P 703 )= A T BORE oS 251 23 1 2 18] 3 A (1] 3(b)

(a) RBRHE (b) REXHE

Figure 3. Proppant placement in the conductivity cell
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Table 1. Fracture conductivity of the 20/40 + 30/50 mesh quartz sand combination under different placement modes
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Figure 4. Fracture conductivity of the 20/40/50 mesh quartz sand combination under different placement modes

& 4.20/40 B +30/50 BAEMEASERRHEE AN THSHRES

DOI: 10.12677/jogt.2026.484060 570 B KRR AR


https://doi.org/10.12677/jogt.2026.484060

4.2.30/50 B +40/70 BES

30/50 H +40/70 HASrbH-GEA R E 77 30N B FREe e 2 fE 5 R, SiEeHdER e, 1A
A0l E T AR B BANE T 2040 H + 30/50 HA %R A . 10 MPa B8 U B SR AE /18 29.29
um?cm, MRS R E N 26.19 pm?-cm; 20 fi1 30 MPa FHE & UM BN & T RE R E, HEEENDHN
0.52 um?cm A1 0.35 um?cm; 24 P& TR St — D1 INE 40 1 50 MPa i, 238 204 B E il iR & U E .

X—IMBRUH, ARefi il ARG BT EREA G &4 THEG MRS 52040 H +30/50 H
HEMEL, 2 EBERARHCN, TRES 40/70 F R 2 5 4y HU2 30/50 F RURLTE B ALER 25 [B] o 24
VG TR TR, AHRTRIARE TSR FLIR 1 o5 4 2 80 2L RH k), [RLE 10 MPa 641 TR G N E 5
R MR T B E . 78 20~30 MPa Y Bt, B BURL R A — € IR 2 AR HES ), TR G U I Rk 4
fil g T BRI R AE R SRR E I, R RPE B 7 ST I SRR ) 2 R RN . {EAE 40~50 MPa = 1A TE
JI B, 3 — 20 R A 4RO N R RORL PR, )BT ORI 1 7= £E () 20/ INFURE A, 7T e — 2 3% 2815 T iE
8, RGN E A b R A FUGR RS R4, i S BOL IR A ) T FEIR IS K.

Wang 5[ 13]%F 30/50 H 5 70/140 H A JERbAS [F] LU 7R A 9236 1o IX — AT 4L 714, 3@ 40 ptkL
TE G R Ge s PR 73 RBURL I K32 (1) SRy R A, AT ORCAR AR, AL IR 2 S B 0 A1 ke T B
U0 Py R () TE 50N R A I A0 RIORE T FL BRI TE 1Y) 85 . BRI, 30/50 H +40/70 H7E 20~30 MPa i H 3
TR R A S, SR I S B2 WA E SR B R TTITE 40~50 MPa BB, iE—2P K
WL URLEE HE A e NFLRR S, FLBRIR N T L T, ARG NS IA ) N .

Table 2. Fracture conductivity of the 30/50 + 40/70 mesh quartz sand combination under different placement modes
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Figure 5. Fracture conductivity of the 30/50 + 40/70 mesh quartz sand combination under different placement modes
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Table 3. Fracture conductivity of the 40/70 + 70/140 mesh quartz sand combination under different placement modes
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Figure 6. Fracture conductivity of the 40/70 + 70/140 mesh quartz sand combination under different placement modes
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