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Abstract

The placement of proppants in a hydraulic fractisrggoverned by slurry flow, proppant transport aadtlement. The
proppant distribution can significantly affect tlenductivity of the hydraulic fracture, and hencdl wnpact the
productivity of hydraulic fractured wells. Past dits have investigated fracture closure on progp#émt envisioning
hydraulic fractures as two parallel plates withfarmnly distributed proppants. However, in realibydraulically induced
fractures are wider in the middle and narrower nbar fracture edges. In addition, a proppant dundikely to be
accumulated at the bottom of the fracture becadsprappant settling. As a result, fracture closore proppants is
controlled by both fracture geometry and the disitibn of proppant in the fracture. This is a dyi@mrocess where
fracture geometry and the proppant pack will evase function of pressure, and the associatedcidontact problem is
notoriously challenging to solve because of itsline@ar and nonlocal nature. In this study, we psmgba general approach
to model hydraulic fracture closure. The residuatture width profile for both propped and un-pregsections can be
obtained at different drawdown pressures for rawgits different clay content. The maximum stressrecbn proppants can
be calculated to guide the selection of proppanith \@ppropriate strength. Most importantly, theeeff of stress
concentration and stress amplification can be dfieshtwhen a proppant dune is formed. We show that traditional
method of estimating the maximum stress on a prappeck is an underestimation.
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1. Introduction

Hydraulic fracturing has been widely used to eneahe recovery of hydrocarbons from very low perpilég reservoirs,

as well as prevent sand production in high pernlidabieservoirs (Economides and Nolte 2000). In amentional

reservoirs, the connected fracture surface areatla@dconductivity of created fractures play a vitale in shaping
production and its decline trend (Sharma and Mamta£015; Wang 2017). The conductivity of both jpegh and un-
propped fracture is highly stress-dependent (Fretlél. 2000; Wu and Sharma 2017), because of tfierrdation,

embedment and crushing of proppants and fractufacgiasperities, which leads to a reduction afites fracture width.
Drawdown pressure can be optimized to alleviateatheerse impacts of decreasing fracture condugtiltie to increasing
effective stress during production (Mirani et @18).

During a hydraulic fracturing treatment, high pregzged liquid is injected to fracture subsurfacekion order to keep the
fracture open, the proppant-laden fluid is injecaéiér the fracture is created. For conventionaémesirs, high viscosity
fracturing fluids are normally used because of tladiility to minimize leak-off and strong transparapabilities of
proppants, the injected proppants almost remaipeswted after shut-down. For unconventional resesythin fracturing
fluids such as slick-water are commonly used. Tloeess achieved with slick-water is attributed mafolthe large created
network of induced fractures and low fluid-chemiealditivities. These two advantages increase reBestionulated
volume and reduce the fracture-fluid formation daimggotential in some settings. However, sincekshater is a low-
viscosity hydraulic-fracturing fluid with poor proapt transport capability, the injected proppantslte® quickly settle out
of the fracturing fluid and accumulate at the bottifracture, forming a proppant durféig.1 illustrates concepts of both
uniformly distributed proppants (perfect proppatt@nsport fluid with high viscosity) and non-unifoly distributed
proppants (poor proppant transport fluid with loiscosity).
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