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Abstract:Edge fairing is often applied to box-girder bridge decks to improve their aerodynamic performance, particularly

in long-span bridges. A thorough understanding of the aerodynamic response and flow behavior of bridge decks with edge

fairings is essential for optimal design and ensuring wind-induced safety. This study presents a numerical investigation

into the influence of the nose position of edge fairings on the aerodynamic behavior of box-girder bridge decks. Two-

dimensional unsteady Reynolds-averaged Navier–Stokes (URANS) simulations were performed using the k-ω-SST

turbulence model, supported by appropriate validation studies. Both static and dynamic simulations were conducted for

two configurations: edge fairings with nose-up and nose-down positions. The static analysis showed that the nose-down

configuration offered superior aerodynamic performance compared to the nose-up configuration. In the nose-down

position, the deck experienced reduced static wind forces with smaller fluctuations. The dynamic simulations further

revealed that the nose-down fairing configuration has improved aerodynamic damping in both torsional and heaving

modes. In particular, leading-edge flow reattachment was identified as the primary contributor to enhanced aerodynamic

damping in the nose-down configuration. Further, the relatively larger bottom plate slope had better aeroelastic responses

in the nose-down position of the edge fairing.

Author keywords: aerodynamic response; box girder; fairing; nose location; CFD; unsteady RANS; flutter derivatives;

damping

Introduction

Long-span cable-supported bridges are often favored by

engineers to provide wide navigation clearances. However,

as the span length increases, the bridge deck becomes

more flexible, raising concerns about its aeroelastic perfor-

mance. To improve the aerodynamic behavior of long-span

bridges, various aerodynamic countermeasures are applied

to the deck. Among these, edge fairings are one of the

most common and effective methods. They are used to

reduce along-wind loads and suppress after-body vortex

shedding, as seen in bridges such as the Deer Isle (USA),

Bronx–Whitestone (USA), Hakucho (Japan), and Tem-

pozan (Japan).

In the case of edge fairings, several shaping parameters

significantly influence aerodynamic performance, including
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the top plate slope (θT ), bottom plate slope (θB), and nose

location (h/D), as illustrated in Fig. 1. Previous studies1–3

have shown that the aerodynamic response is highly sensitive

to the shape of the fairing. These studies primarily focused

on experimental investigations of θT and θB, using a lim-

ited number of shape combinations due to the high cost of

testing. While these efforts demonstrated the effectiveness of

edge fairings in enhancing aerodynamic performance, they

did not provide definitive recommendations for fairing shape

design.

Figure 1. Geometric configuration and important

shaping parameters of the considered bridge deck

Later, Haque et al.4 conducted a comprehensive numeri-

cal study exploring a wider range of θT and θB values. They

found that, for a specific range of bottom plate slopes (θB),

the bridge deck exhibited reduced aerodynamic responses.

Their study also suggested that the nose location (h/D) influ-

ences aerodynamic behavior, but its effects were not fully

clarified. Interestingly, a fairing with a given combination of

θT and θB can be installed either in the lower or upper half
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of the deck, referred to hereafter as the “nose-down” and

“nose-up” configurations, respectively, as shown in Fig. 2.

Therefore, in addition to θT and θB, the nose location (h/D)

should be investigated in detail, as it may lead to practical

recommendations for shaping edge fairings and optimizing

bridge deck geometry. Thereafter, another study byHaque et

al.5 showed that the mean static force coefficients of bridge

decks are sensitive to the nose location of the edge fairing.

However, many aspects remain unexplored. In particular,

the impact of nose location on the flow field and dynamic

responses of the deck needs further investigation to support

the design process of bridge geometries.

Figure 2. Considered shapes of the edge fairing and

the influence of nose position (h/D) on the geometric

configuration of the bridge deck

Recently, computational fluid dynamics (CFD) has

become a popular and effective tool in various fields of

engineering, including bridge and bluff body aerodynam-

ics, due to its balance of accuracy and computational

efficiency. The unsteady Reynolds-averaged Navier–Stokes

(URANS) approach offers moderate accuracy with high

efficiency. Several researchers have validated its performance

and reliability,6–16 with successful applications in the field of

bridge aerodynamics.4,6–8,16–18

Against this background, the present study investigates

the influence of the nose location (h/D) of edge fairings

on the aerodynamic performance of a closed box-girder

bridge deck using CFD. Two-dimensional URANS sim-

ulations employing the k-ω-SST turbulence model were

conducted to analyze both steady-state and dynamic aero-

dynamic responses, as well as the associated flow fields. A

comparative analysis was performed for fairings in the nose-

up (h/D > 0.5) and nose-down (h/D < 0.5) configurations.

For both configurations, the top (θT ) and bottom (θB) plate

slopes were varied from 11° to 25°, as shown in Fig. 2.

Initially, force coefficients and flow field characteristics,

such as pressure and velocity distributions, were examined in

detail to understand the underlying aerodynamic behavior.

Subsequently, for a selected fairing shape, flutter derivatives

were computed to assess the influence of nose location

(h/D) on the dynamic characteristics of the bridge deck. All

simulations were conducted at a Reynolds number (Re) of

1.2 × 104.

Numerical Procedure

The URANS equations were used to model the flow around

the bridge deck. Flow was assumed to be two-dimensional

and incompressible in nature. The governing equations are

as follows:
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where U i and xi are the averaged velocity and position vec-

tors, respectively, t is the time, P is the averaged pressure, ρ is

the air density, and ν is the fluid viscosity. Due to the time-

averaging process, a new variable u′
iu

′
j appeared, known as

Reynolds stress, which needs modeling to close the equation,

a process known as turbulence modeling. Turbulence mod-

eling was attained by k-ω-SST , a two-equation turbulence

model.19

A forced vibration dynamic simulation was also con-

ducted to extract the flutter derivatives. In these simulations,

the motion of the bridge deck boundaries was modeled by

adapting the computational grid, implemented through the

arbitrary Lagrangian–Eulerian formulation of the URANS

equations.20,21 This approach allowed the mesh to move with

the oscillating structure, capturing the fluid–structure inter-

action more accurately. As a result, the governing equations

were modified accordingly

∂
(

U i −Ugi

)

∂xi
= 0 (3)

∂U i

∂t
+U j

∂
(

U i −Ugi

)

∂xj

= −
1

ρ

∂P

∂xi
+

∂

∂xj

[

ν

(

∂U i

∂xj
+

∂U j

∂xi

)

−
(

u′
iu

′
j

)

]

(4)

where Ugi is the grid velocity in the ith direction.

All the governing equations described above were dis-

cretized using the finite volumemethod, and the open-source

CFD software OpenFOAMwas used as the solver. The con-

vective and diffusive terms in the governing equations were

discretized using second-order accurate central differencing

schemes. For time integration, the second-order accurate

backward differentiation formula method was employed.

The PISO (Pressure Implicit with Splitting of Operator)

algorithm was used to solve the discretized equations. Dur-

ing the dynamic simulations, the pressure–velocity coupling

was achieved using the PIMPLE (Pressure Implicit with

Momentum Prediction and Localized Enrichment) algo-

rithm, a hybrid of the PISO and SIMPLE (Semi-Implicit

Method for Pressure-Linked Equations) methods, offering

improved stability and convergence for transient simula-

tions. To ensure numerical stability, the maximum Courant

number (Co) was maintained well below 1 throughout the

simulations.

The computational domain size and mesh layout are

illustrated in Fig. 3. The domain size was chosen based

on recommendations from previous studies and validated

in16,22. It was made sufficiently large to minimize boundary

interference with the flow field. A no-slip boundary con-

dition (∂u/∂y 6= 0, v = 0) was applied on the bridge deck

surface. At the domain inlet, a Dirichlet boundary condition
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was applied for velocity (u = U , v = 0), and a Neumann

condition (∂p/∂n = 0) was used for pressure. At the outlet,

Neumann conditions were applied for velocity, andDirichlet

conditions for pressure. Slip boundary conditions (∂u/∂y =

0, v = 0) were applied at the top and bottom boundaries of

the domain.

18D 25D

12D

12D

Figure 3. Meshing details of the bridge deck section.

All the dimensions are normalized with the height of

the bridge deck (D)

A body-fitted structured grid system was used for spa-

tial discretization, as shown in Fig. 3. The first grid height

(y) normal to the deck surface was selected such that the

wall-adjacent cells remained within the viscous sub-layer

(y+ ≤ 5). Grid spacing was gradually increased away from

the surface using a constant growth factor of 1.05 in all

directions. Overall, the bridge deck maintained an average

y+ value well below 5. Only in a small region near the leading

edge corner of the top surface did the maximum y+ slightly

exceed 5. Since the primary objective of this study was to

compare the relative aerodynamic responses of various deck

shapes, maintaining a consistent grid resolution, particularly

in terms of y+ values, was essential for a valid comparison.

Accordingly, all simulations ensured that the variation in

y+ values remained within approximately 5%, regardless of

fairing shape variations.

Aerodynamic Analysis

In the static analysis, the main parameter of interest was

the steady-state force coefficients. The steady-state force

coefficients such as drag (CD), lift (CL), moment (CM), and

Strouhal number (St) were defined as follows:

CD =
FD

1/2ρU2D
(downstream positive) (5)

CL =
FL

1/2ρU2B
(upward positive) (6)

CM =
FM

1/2ρU2B2
(anticlockwise positive) (7)

St =
fB

U
(8)

where FD, FL, and FM are the drag, lift, and moment forces

acting per unit length on the bridge deck, respectively, and

f is the shedding frequency. Both the mean and root mean

square (rms) values of the time-varying force coefficients

were evaluated. In all cases, the rms values were calculated

from the zero-mean force coefficient time histories.

The main goal of dynamic simulation is to extract the

flutter derivatives to judge the aerodynamic characteristics

of the bridge deck. The aerodynamic lift and moment forces

are expressed by the following expression, as mentioned in

Simiu and Scanlan:23
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where L(t) and M(t) are the time-varying self-excited lift

force and moment per unit span of the bridge deck, respec-

tively; ρ is the air density; U is the mean wind speed; k

is the reduced frequency, (k = B1.ω/U); ω is the circular

frequency, (2.π .f ); B1 is the full width of the bridge deck; η

is the heaving displacement; α is the torsional displacement;

the dot (˙) represents first time derivatives; and H i
∗ and Ai

∗

are the aerodynamic coefficients known as flutter deriva-

tives in heaving and torsional motions, respectively. The

methodology to extract the flutter derivatives through forced

vibration simulation was discussed in detail in previous

numerical works;9,12–15,24,25 hence, the discussion is not deep-

ened here. The work done by the unsteady pressure provides

an in-depth understanding of the complex fluid–structure

interaction under torsional mode and was calculated by the

following equation:

CPI · r =

(

x

B1

)

· |CP (x)| · Sin ϕ(x) (11)

Here, r represents the normalized distance from the center

of the bridge deck toward either side. The function ϕ(x)

denotes the phase difference between the maximum relative

angle of attack of the bridge deck and themaximumnegative

pressure at a distance x from the deck center. Cp(x) is the

magnitude of the unsteady pressure, andCpi is the imaginary

component of the unsteady pressure. A positive value of

the product Cpi·r indicates an excitation force acting at the

leading edge of the top surface of the bridge deck, while a

negative value indicates damping. At the trailing edge of the

top surface, the sign convention is reversed. For the bottom

surface of the deck, the sign convention is also reversed

relative to the top surface, both at the leading and trailing

edges.

The model was excited with a one degree of freedom

torsional (α) motion of periodic vibration to extract the

flutter derivatives. A torsional (αo) amplitude of 1° was uti-

lized. The reduced velocity (U/fB1) was altered by changing

the frequency of vibration (f α) only. The heaving motion

flutter derivatives were calculated from the interdependency
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relationships among the flutter derivatives proposed by

Matsumoto26 to reduce time and computational cost. Pre-

viously, Tubin27 also checked this type of interdependency

relationship among the flutter derivatives experimentally

and found very good compatibility for a streamlined bridge

deck. Later, Nieto et al.9 checked those relationships given

by Tubin27 numerically and recommended for further appli-

cability to reduce the computational load due to their high

efficiency.

Validation

The performance of the utilized numerical model and

setup for simulating steady-state responses had already been

checked previously.4,16,18,22,25,28 However, in the present study,

along with the steady-state response, the dynamic response,

such as the flutter derivatives, was also taken into consider-

ation. Therefore, the performance of the present numerical

method should be checked for simulating dynamic responses

such as the flutter derivatives around a bluff section.

We conducted the simulation for the rectangular cylinder

with a side ratio (R) of 5. Normally, the rectangular cylinder

experiences quite a large flow separation as compared to the

bridge deck with fairing. Therefore, if the present numerical

setup can reproduce the dynamic responses accurately for

the rectangular cylinder of a side ratio (R) of 5, that would

be sufficient for the considered bridge deck with fairing.

Simulations were carried out at a Reynolds number (ReB) of

5.0 × 104 with a torsional amplitude (αo) of 1°.

The extracted flutter derivatives are presented in Fig. 4

and compared with the experimental results reported by

Matsumoto.26 A reasonable agreement can be observed

between the present numerical results and the past experi-

mental data. However, noticeable discrepancies are found in

the flutter derivatives H2
∗ and A2

∗ when compared to other

derivatives. Similar discrepancies have also been reported in

previous studies,7,9,13,29 suggesting this may be a common

challenge in numerical–experimental comparisons. Despite

these differences, the overall trends and general behavior of

the flutter derivatives were accurately reproduced. Further-

more, the flutter derivatives for the heaving mode calculated

using interdependency relationships also show good agree-

ment with the experimental data, similar to the torsional

mode derivatives.

In particular, as seen in Fig. 4, the present results show

closer agreement with the flutter derivatives reported by

Sarker et al.,30 while some differences are observed between

the results of Matsumoto26 and Sarker et al.30 themselves.

Nonetheless, since the primary objective of this study is to

perform a relative comparison of flutter derivatives across

different bridge deck configurations, the level of accuracy

achieved is sufficient to evaluate the influence of the nose

location (h/D) on aerodynamic responses.

Figure 4. Important flutter derivatives of the rectangular cylinder having side ratio (R) of 5: (a, b) Calculated from the

forced torsional oscillation and compared with the experimental results of Matsumoto26 and Sarkar et al.30 and (c)

calculated from the interdependency relationships26
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Steady-State Response

Steady-state force coef�cient

Simulations were conducted for the bridge deck configura-

tions shown in Fig. 2. In the nose-down configuration, the

top plate slope (θT ) was fixed at 40°, while the bottom plate

slope (θB) was varied from11° to 25°. Conversely, in the nose-

up configuration, the bottom plate slope (θB) was fixed at

40°, and the top plate slope (θT ) was varied within the same

range (11°–25°).

Fig. 5 compares the mean values of static aerodynamic

coefficients for these two configurations. The results clearly

indicate that the nose location (h/D) has a significant influ-

ence on the steady-state force coefficients. For any given

value of θT or θB, the fairing in the nose-down position

consistently shows lower aerodynamic responses than that in

the nose-up position. Both the mean drag coefficient (CD)

and the mean lift coefficient (CL) demonstrate improved

performance in the nose-down configuration, characterized

by reduced drag and more favorable lift behavior. For the

nose-down position, the bridge deck experiences a coun-

terclockwise aerodynamic moment, whereas in the nose-up

position, it experiences a clockwise moment. The magnitude

of this moment increases as the plate slope decreases in both

configurations. While the sign of the moment coefficient

(CM) has limited aerodynamic significance, the sign of the lift

coefficient (CL) is particularly important in bridge aerody-

namics. A negative lift force (downward acting) is beneficial,

as it increases cable tension and enhances the aerodynamic

stability of the bridge deck. This effect is more pronounced

in the nose-down configuration, indicating superior aerody-

namic performance.

The rms values of the aerodynamic coefficients, which

reflect the deck’s dynamic response to wind excitation, are

compared in Fig. 6. Similar to the mean values, the rms coef-

ficients are generally lower for the nose-down configuration.

As shown in Figs. 6a and 6b, for any value of θT or θB, the

nose-down configuration exhibits slightly smaller fluctua-

tions caused by after-body vortex shedding. The Strouhal

number (St), which represents the vortex shedding frequency,

exhibits comparatively lower sensitivity to changes in the

nose location. However, for smaller plate slopes (θT or θB),

the nose-down configuration shows higher Strouhal num-

bers, indicating a more streamlined behavior and a higher

vortex shedding frequency.

This section has quantitatively discussed the influence of

nose location (h/D) on the steady-state aerodynamic force

coefficients. In the following section, a detailed analysis of

the steady-state flow field is presented for a specific fairing

shape, since the observed influence of nose location on force

coefficients remains consistent across different values of θT
and θB.

Flow behavior of bridge deck

The flow field was analyzed for two shapes of fairings viz.:

i) Nose-up position (θT12–θB40; h/D > 0.5) and ii) nose-

down position (θT40–θB12; h/D < 0.5). The mean surface

pressures for these cases are shown in Fig. 7. The nose

Figure 5. Mean force coefficients for variation fairing’s angle with nose-down and nose-up positions
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Figure 6. rms of force coefficients and Strouhal number for variation fairing’s angle with nose-down and nose-up

positions

location (h/D) primarily influences the pressure distribution

near the leading edge of the deck, while the trailing edge is

less affected. In the nose-down configuration (h/D < 0.5), a

strong negative pressure appears on the leading-edge bottom

surface, accompanied by positive pressure on the leading-

edge top surface, resulting in a positive moment coefficient

(counterclockwise moment). Conversely, in the nose-up con-

figuration (h/D > 0.5), the moment coefficient is negative

(clockwise moment) due to reversed pressure patterns.

When the fairing is in the nose-down position, the entire

bottom surface of the deck experiences negative pressure

(suction), which generates a negative lift force coefficient.

Shifting the nose to the upper side reverses this effect, pro-

ducing a positive lift due to suction on the top surface.

The rms surface pressures, compared in Fig. 8, exhibit a

contrasting behavior. The rms values are mainly influenced

near the trailing edge, where the nose-up configuration (h/D

> 0.5) shows slightly higher-pressure fluctuations than the

nose-down case (h/D < 0.5). Instantaneous velocity fields

over one lift cycle for the nose-down and nose-up configu-

rations are illustrated in Figs. 9 and 10, respectively. These

figures clearly show the leading-edge shear layer separation

and reattachment, along with after-body vortex shedding.

For the nose-down position (h/D < 0.5), significant suction

occurs due to flow separation on the bottom surface near

the leading edge. This bottom surface separation is more

pronounced than the leading-edge top surface separation

in the same configuration. Between the two positions, the

Figure 7. Mean surface pressure distribution around

the bridge deck

nose-up configuration (h/D > 0.5) exhibits more prominent

leading-edge flow separation compared to the nose-down

case. Notably, the nose location also influences the size of

the after-body vortex. It is observed that the vortex on the
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Figure 8. rms surface pressure distribution around

the bridge deck

(a) 0º

(b) 90º

(c) 180º

(d) 270º

Figure 9. Velocity field around the bridge deck for

nose-down condition along one lift cycle

side where the nose is located is smaller than the vortex on

the opposite side.

Fig. 11 shows the velocity distributions along the vertical

line at the mid-deck section. In both configurations, the

velocity distribution along the bottom surface is relatively

smooth, while the top surface distribution is more irregular

due to the presence of the handrail. As the nose moves

downward, the flow velocity along the bottom deck sur-

face increases, enhancing suction and thereby increasing the

(a) 0º

(b) 90º

(c) 180º

(d) 270º

Figure 10. Velocity field around the bridge deck for

nose-up condition along one lift cycle

Figure 11. Velocity field around the bridge deck for

nose-up condition along one lift cycle

deck’s negative lift. For the nose-down position (h/D < 0.5),

the shear layer on the bottom surface of the deck is thinner

than that on the top surface. These shear layers separate at

the trailing edge and roll up to form vortex shedding. The

bridge deck with a nose-up position exhibits similar shear

layer behavior but in the opposite sense.
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Figure 12. Flutter derivatives for nose-down positions for two configurations (θT40–θB12 and θT40–θB25): a) torsional

mode derivative (computed directly), and b) heaving mode derivative (computed based on interdependency relationship)

Figure 13. Influence of bottom plate slope (θB) for

nose-down position on work done by unsteady

pressure in torsional mode at low reduced velocity

(U/fB1 = 5)

Dynamic Responses

In the previous section, the static aerodynamic responses

of the bridge deck with both nose-up and nose-down con-

figurations were analyzed, revealing that the nose-down

position offers improved static aerodynamic performance.

Based on this finding, dynamic simulations were conducted

for the nose-down configuration only, due to the high com-

putational cost of such simulations. Two orientations of

nose-down positions were selected with different bottom

plate slopes (θB). Dynamic simulations were carried out for

Figure 14. Influence of bottom plate slope for

nose-down position on work done by unsteady

pressure in torsional mode (U/fB1 = 15)

the nose-down configurations of θT40°–θB12° and θT40°–

θB25° to evaluate flutter derivatives and the work done

by unsteady pressure. The θT40°–θB25° orientation has a

relatively higher nose position as compared to the θT40°–

θB12° orientation. To simplify the analysis, handrails were

excluded, and the forced vibration simulation was carried

out on the basic deck section only.

Fig. 12 presents the key flutter derivatives A2
∗ and

H1
∗ for the nose-down configurations (θT40°–θB12° and

θT40°–θB25°). The derivative A2
∗ was calculated directly

through numerical simulation, whileH1
∗ was obtained using
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interdependency relationships. These two derivatives are par-

ticularly important, as they provide critical insights into the

torsional and heaving mode vibrations of bridge decks. The

results demonstrate that both of the nose-down configura-

tions exhibit improved flutter performance. At a low reduced

velocity (U/fB1 = 5), the nose-down configuration with a

smaller bottom plate slope (θT = 40°, θB = 12°) exhibited

a positive value of A2
∗, indicating torsional instability. In

contrast, the bridge deck with a steeper bottom plate slope

(θT = 40°, θB = 25°) in the nose-down position remained

aerodynamically stable across the entire range of considered

reduced velocities. At higher reduced velocities, both tor-

sional and heaving mode stabilities improve, confirming the

favorable dynamic response of the bridge deck.

The work done by unsteady pressure in the torsional

mode, as discussed in Section 3, is presented in Figs. 13

and 14 for both low (U/fB1 = 5) and high (U/fB1 = 15)

reduced velocities. These figures show that leading-edge flow

separation on both the top and bottom surfaces of the deck

contributes to aerodynamic excitation, while flow reattach-

ment acts as a source of aerodynamic damping.Additionally,

trailing-edge flow separation near the fairing on both sur-

faces serves as another source of excitation.

At the lower reduced velocity (U/fB1 = 5), variations in

the bottom plate slope (θB) primarily affect the bottom sur-

face near the leading edge. Increasing θB while maintaining

the nose-down configuration enhances the damping magni-

tude at the bottom surface reattachment region. This results

in improved torsional stability due to stronger aerodynamic

damping. At higher reduced velocity (U/fB1 = 15), the over-

all excitation and damping patterns remain similar, although

the magnitudes are generally reduced. The most noticeable

changes occur near the leading edge on the bottom surface,

where almost all the area becomes aerodynamic damping

and enhances the torsional stability further. In the nose-

down position, θB has minimal impact on the top surface

flow but significantly influences the bottom surface. As θB
increases from 15° to 25°, the region of leading-edge damp-

ing shifts downstream (in the direction of flow) and grows in

magnitude, while excitation near the trailing edge decreases.

These effects collectively enhance the aerodynamic perfor-

mance of the bridge deck.

Conclusions

The influence of the edge fairing’s nose location (h/D) on

the aerodynamic response of a box-girder bridge deck was

investigated using two-dimensional unsteady RANS simu-

lations. The fairing shapes were varied by altering the top

(θT ) and bottom (θB) plate slopes to assess the effect of nose

location on both static and dynamic aerodynamic behaviors.

The results demonstrated that the nose-down configuration

provides superior aerodynamic performance. In this config-

uration, the bridge deck experiences reduced aerodynamic

forces and smaller fluctuations, contributing to improved

stability. When the fairing nose is positioned downward,

flow separation at the leading-edge bottom surface is mini-

mized. The flow reattaches downstream and then separates

again at the trailing edge, forming a controlled after-body

vortex shedding pattern. Additionally, the bottom surface of

the deck experiences faster flow and a thinner shear layer,

which generates a stronger downward lift force and further

reduces aerodynamic fluctuations.

In terms of dynamic behavior, the nose-down configura-

tion offers clear advantages, providing greater aerodynamic

damping in both heaving and torsional vibration modes.

This damping effect is sustained and even enhanced at

higher reduced velocities, indicating improved aeroelastic

stability. Analysis of the unsteady pressure distributions

reveals that aerodynamic damping primarily originates in

the leading-edge flow reattachment zone, while aerodynamic

excitation is associated with flow separation at both the lead-

ing and trailing edges. Among the nose-down configurations,

a higher bottom plate slope of 25° was found to be more

advantageous compared to a slope of 12°. At this larger

bottom plate slope (θB) of the edge fairing, the region of

damping on the bottom deck surface shifts inward in the

direction of the flow, with increased magnitude. Simultane-

ously, excitation at the trailing edge is reduced, resulting in

improved aerodynamic performance.
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