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ABSRACT

This paper is devoted to investigate the effect of burning by fire flame on the behavior and load
carrying capacity of rectangular reinforced concrete rigid beams. Reduced scale beam models
(which are believed to resemble as much as possible field conditions) were suggested.

Five end restrained beam specimens were cast and tested. The specimens were subjected to fire
flame temperatures ranging from (25-750) °C at age of 60 days, two temperature levels of 400°C
and 750°C were chosen with exposure duration of 1.5 hour. The cast rectangular reinforced concrete
beam (2250%375%375 mm) (lengthx widthx height respectively) were subjected to fire.

Results indicate remarkable reduction in the ultrasonic pulse velocity and rebound number of the
rigid beams after cooled in water were (2-5 %) more than rigid beam specimens cooled in air.
Load-deflection curves indicate deleterious response to the fire exposure. Also, it was noticed that
the maximum crack width increases with increasing fire temperature.
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INTRODUCTION

One of the problems confronting buildings is the
exposure to elevated temperatures, hence, should
be provided with sufficient structural fire
resistance to withstand the effect of fire, or at least
give occupants time to escape before strength and,
or stability failure occurs.

In structural design of buildings, in addition to
the normal gravity and lateral loads, it is, in many
cases necessary to design the structure to safely
resist exposure to fire. However, it is usually
necessary to guard against structural collapse for a
given period of fire exposure Shettey, 1988.

RESEARCH SIGNIFICAT

There are indeed little research about
temperature gradient and exposure time of
concrete in direct contact with fire flames.

In order to simulate this problem to practical site
conditions, reduced scale rigid beam models were
cast and they were as close as possible to practical
circumstances. This research is seeked to cover the
limited area of research about this problem. This
will guide and facilitate the suggestion of
rehabilitation of such members exposed to fires
under loading of different degrees.

The current research proposes a reinforced
concrete rigid beams model which resembles the
simulation of the state of stress which the reinforced
concrete rigid beams are subjected to during fire in
laboratory. Simulation of real fires in laboratory
using a set of methane burners which subjecting the
rigid beams specimens to real fire flame.

In the present work, there is an attempt to
investigate the effect of exposure of concrete to fire
flame on shrinkage cracking of reinforced concrete
beams and some mechanical properties of concrete.

LITERATURE REVIEW

The Effect of Fire on Reinforced Concrete
Structure
In the 1986, Khan and Royles studied the

behavior of reinforced concrete beams
subjecting them to elevated temperatures. They
investigated the load-deflection relationship, cracks

after

pattern and steel to concrete bond. Prismatic
concrete beams (960x 140x 66 or 107mm) were
used. 8-mm plain bars and 16mm toolbars were
used to reinforce them. The specimens were heated
to temperature ranges from 20-800°C at a slow rate
of heating (2°C/min) for one hour exposure
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duration. They found that the effect of temperature
is insignificant at temperatures ranging from 100 to
200°C, but the strength decreases significantly
between 350 to 500°C compared with normal
condition, the strength
characteristics weakened by 50% of the original

ambient flexural

strength.

The behavior of composite beams composed of
rolled steel and concreted between flanges during a
fire by conducting a fire resistance test with different
cross sections and load ratios, was studied by
numerical analysis Kodaira, and et al., 2004. The
results they obtained are as follows:

1. In steel-concrete composite beams which were
simply supported and to which positive bending
moment was applied, deformations were
downward in the early period of fire, and then
the deformation rate decreased once but
increased again as heating was continued,
leading to the limit of fire resistance.

2. The fire resistance of steel-concrete composite
beams increased when the applied bending
moment ratio decreased. The fire resistance
time was affected by the size of the cross-
section, whether steel-concrete composite
beams were connected to the reinforced
concrete floor or not, as well as by the applied
bending moment ratio.

A case study of cracking in a concrete building
subjected to fire, with particular emphasis on the
depths to which cracks penetrate the concrete was
made by Georgali and Tsakiridis, 2005. It was
found that the penetration depth is related to the
temperature of the fire, and that generally the
cracks extended quite deep into the concrete
member. Major damage was confined to the
surface near to the fire origin, but the nature of
cracking and discoloration of the concrete pointed
to the concrete around the reinforcement reaching
700°C. Cracks which extended more than 30mm
into the depth of the structure were attributed to a
short heating/cooling cycle due to the fire being
extinguished.

Residual bearing capabilities of five-exposed
reinforced concrete beams were investigated by
Hsu and Lin, 2006. The analysis method includes
combining thermal and structural analyses for
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assessing the residual bearing capabilities, flexural
and shear capacities of reinforced concrete beams
after fire exposure. The thermal analysis uses the
finite difference method to model the temperature
distribution of a reinforced concrete beam
maintained at high temperature. The structural
analysis, using the lumped method, is utilized to
calculate the residual bearing capabilities, flexure
and shear capacities of reinforced concrete beams
after fire exposure. This novel scheme for predicting
residual bearing capabilities of fire-exposed
reinforced concrete beams is very promising in that
is eliminates the extensive testing otherwise required
when determining fire ratings for structural
assemblies.

In recent years a number of notable fires have
occurred during construction of concrete-framed
buildings, when formwork and false work has
caught fire, see Figure (1). Fortunately, even after a
sever fire, reinforced concrete structures are
generally capable of being repaired rather than
demolished Ingham and Tarada, 2007.

After a fire, an appraisal is normally required as
soon as the building can be safely entered and
generally before the removal of debris. To ensure
safety, temporary false work may be required to
secure individual members and stabilize the
structure as a whole.

Dong and Prasad, Accepted for publication in 2008
conducted a furnace test on three full- scale two-
story, two-bay composite steel frames to understand
the performance of structural frames under fire
loading. The three tests differed from each other in
the number of heated compartments by the furnace
and in the relative location of the heated
compartments. For each test, the burners were
operated so as to replicate the temperature
prescribed by ISO 834 standard and the loads were
applied using vertical loads at the top of each
column by hydraulic jacks in addition to block loads
placed on each composite beam. In the first test, the
burners in compartment "I" was in operation, while
in the second test the burners in compartment "I"
and "II" were in operation, Figure (2). In the third
test, the burners in compartments "I" and "III" were
in operation.

In all tests, the beams to column connections as well
as the columns were protected. None of the columns
in any of the three tests showed signs of local
buckling. Observations on local buckling of steel

390

Volume 19 march 2013

Journal of Engineering

beams, cracking of concrete slabs and failure of the
beam-to-column connections are presented.

The results showed that the deformation process and
time to failure of a structure are highly dependent on
the number of compartments that are heated and the
relative location of the compartments that are
subjected to fire loading.

EXPERIMENTAL WORK

Materials and Mixes
Introduction

The properties of materials used in any structure
are of considerable importance (Neville, 1995, and
ACI Committee 211, 1997). The properties of
materials used in the current study are presented in
this chapter. Standard tests according to the
American Society for Testing and Materials
(ASTM) and Iraqi specifications IQS were
conducted to determine the properties of materials.

Materials

Tasluga-Bazian Ordinary Portland Cement
(O0.P.C) (ASTM Type I). This cement complied with
the Iraqi specification  (IQS, No.5:1984). Well-
graded natural sand from Al-Akhaidher region
through sieve size (9.5mm) to separate the aggregate
particles of diameter greater than 9.5mm. The gravel
was sieved at sieve size of (20 mm). The sand and
gravel were then washed and cleaned with water
several times, then it were spread out and left to dry
in air, after which it were ready for use. Galvanized
welded wire meshes were used throughout the test
program. Deformed steel bars of diameters (8 mm)
and (010 mm) were used as reinforcement.

Mix Design and Proportions

The concrete mix was designed according to
American mix design method (ACI 211.1-91)
specification. The proportions of the concrete mix
are summarized in Table (1).

Reinforced Concrete Rigid Beam Specimens

The experimental work was carried out to decide
upon the temperature range and duration of burning.
It was decided to limit the maximum exposure to fire
flame to about 400°C and 750°C, with duration of
exposure to fire flame of 1.5 hours which cover the
range of situation in the majority of elevated
temperature test.

After greasing the moulds of the rigid beams
specimens, reinforcement bars were held carefully in
their position inside these moulds. In order to get a
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Cover, small pieces of steel were placed at sides of
the rigid beams reinforcement. Figure 2 shows the
details of the reinforcement of rigid beam
specimens.

Figure a, b and ¢ in Figure 4 show the formwork
was strike after 7 days from casting and the beams
were covered with wetted hessian and polythene
sheets during 7 days. The hessian sheets were wetted
two times a day during the curing.

Burning of Reinforced Concrete Rigid
Beams

The reinforced concrete rigid beams were burnt
with direct fire flame from a net work of methane
burners inside the frame. The fire flame hits the
lower face of these beams. The dimensions of this
burner net are (2250x2250) (length x width
respectively) as shown in Figure (5). The bars of
flame were intended to simulate the heating
condition in an actual fire. When the target was
reached, the temperature was continuously
measured by digital thermometers, one of them
was positioned in the bottom surface of the beam
in contact with the flame, while the other was
positioned at the unexposed upper surface of the
beam, and by thermocouple that was inserted in
the center of each beam to measure the
temperature at the mid-depth (187.5 mm from the
exposed or unexposed surface).

Reinforced Concrete Rigid Beams and
Testing Procedure
The rigid beam specimens were tested using a

load cell of maximum capacity of (150 Tons) at
the age of 60 days. The load was applied using
steel beam that divided the load to two equal point
loads. The load was applied in small increments
and the readings were taken every 3.0 kN load
until failure occurrs. For each increment, the load
was kept constant until the required measurements
were recorded.

The mid-span deflection of the beam specimens
exposed to fire are resulting from loading to 25%
of ultimate load before burning, loading 25% and
applied fire flame, thereon, cooled by water or air
then residual ultimate loading after burning was
applied until failure. While, for beam specimens
without burning the mid-span deflection is
resulting from applied load only. Testing
continued until the reinforced concrete beam
shows a drop in load capacity with increasing
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deformation. For the column specimens which
were subjected to fire flame under loading as
shown in Figure (6).

Figure 7 shows a schematic diagram for loading
arrangement. The  specified  (target) fire
temperature was reached by mounting the fire
subjecting burners by a sliding arm to control the
fire distance to the surface of the beam specimens,
and also by monitoring the fire intensity through
controlling the methane gas pressure in the
burners. The temperature was measured by the
digital thermometer and infrared rays thermometer
continuously till reaching the specified (target) fire
temperature. Then, the sliding arm and gas
pressure were kept at this position along the period
of burning (1.5 hour). The deflection of the rigid
beams exposed to fire are resulting from loading to
25% of ultimate load before burning, loading 25%
and applied fire flame, and loading after burning
until failure. While, for rigid beams without
burning the deflection is resulting from applied
load only.

For the beam specimens which were subjected to
burning by fire flame under loading, the real
problem which faced this process was exposing the
dial gauge of deflection measurement to elevated
temperatures without spoiling it. A protection
system is especially made for this purpose. This
equipment consists of a thin steel cover around the
dial gauge. This steel cover is surrounded by a
copper pipe of 7.5mm with a spiral fashion. The
surface of the spiral pipe coated with a layer of
glass fibre of 10mm, which is covered by a thin
aluminum sheet. To protect the moving rod of the
dial gauge, it was elongated by a porcelain rod.
This porcelain rod is covered with a steel tube to
be fitted with the moving rod as shown in Figure 8.
The performance of this equipment depends on the
principle of thermal exchange. Water flows in the
copper pipe with a suitable discharge that keeps the
temperature of dial gauge low during exposing to
fire.

RESULTS AND DISCUSSION
Non-Destructive Test Results

The ultrasonic pulse velocity (U.P.V) and surface
hardness of reinforced concrete rigid beams was
assessed by the "Schmidt rebound hammer" test
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results are presented in Table (2). Figures (9 and
10) show the effect of exposure to fire flame on
ultrasonic pulse velocity and rebound number
respectively for the rigid beams before and after
exposure to burning. It can be seen from the figure
below that the reductions in the ultrasonic pulse
velocity after exposure to fire flame were as
follows:

At 400°C, the reduction in (U.P.V) was (28 and 33
%) when rigid beams were cooled by air and water
respectively. Whereas, at 750°C the reduction was
(52 and 54 %) when beams were cooled by air and
water respectively.

The effect of burning by fire flame on rebound
number is shown in Figure below, it can be seen
that subjecting the reinforced concrete rigid beams
surface to fire causes to decrease the rebound
number significantly as follows:

At 400°C, the reduction in rebound number was
(22 and 27 %) for beams which were cooled in air
and water respectively. Whereas, at 750°C the
reduction was (42 and 45%) for beams cooled in
air and water respectively.

Effect of Burning on Load Versus
Deflection Results

The load versus mid-span deflection relationship
of reinforced concrete rigid beam specimens which
were loaded and exposed to fire flame at the same
time was measured during this process are
summarized in Table(3) and presented in Figure
(11). Each beam specimen was loaded to 25% of
the ultimate load before burning for a period of 25
minute; then exposed to fire flame temperatures of
(400°C, and 750°C) thereon, cooled by water or air
and finally the residual ultimate load was applied
until failure.

Deflection of these rigid beam specimens, which
occurred immediately when they were loaded and
subjected to fire flame, this deflection is called
immediate deflection or instantaneous deflection.
Deflection measurement was taken continually
during the test and the rate of increase in deflection
was controlled to provide warning of impending
collapse of the beam specimens.

From this Figure, it can be seen that the increase
in the fire temperature has a significant effect on
deflection of beam specimens cooled. In addition,
it can be noted that the increase in the fire
temperature decreases the load carrying capacity
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and increases deflection in beam specimens. This
can be attributed to the fact that heating causes a
reduction in beam stiffness, which is essentially
due to the reduction in the modulus of elasticity of
concrete and the reduction in the effective section
due to cracking. These Figures reveal that the load-
deflection relation of the beam specimens is almost
linearly proportional for temperature exposure
(400°C and 750°C).

Also, it can be indicated from the results in this
Figure that the ultimate load capacity of the rigid
beams is adversely influenced by the fire flame
exposure and this deleterious effect decreases the
ultimate load capacity by about 15-37%. Also the
maximum deflection at ultimate load increases by
about 30% which shows clearly reduced stiffness
behavior.

It is obvious from the results that the values of
residual first crack load decrease when the beams
are exposed to fire flame except (RB2) which
increase by (4.2%) over original first crack load.
This increase can be attributed to the general
stiffening of the cement gel or the increase in
surface forces between gel particles due to the
removal of absorbed water. Figure 12 reveals the
effect of fire flame on the residual first crack load
for the rigid beam specimens.

Verification of Building Codes Provisions
Several existing equations are available to predict

the bending moment capacity of reinforced

concrete beams. These equations are selected and

used in this study for comparison with the results

of the experimental work. These equations are

outlined in the Table (4).

Where:

M,, = Nominal moment, kN.m

f., = 0.85f, eq. (1)
The ultimate moment Mu (for design) is
M,=0M_ and 0=05 eq. (2)

The test results were utilized to verify the
recommendations and design simplifications of the
various Building Codes pertaining to bending
moment capacity (Mu) design. Table (5) presents
the comparison between the experimental results
with (ACI and B.S) Codes. The relationship
between fire temperature with residual moment
capacity and ultimate moment capacity are



Mohammed Mohammed Kadhum
Nada Mahdi Fawzi Alwaan

llustrated in Figures (13) and (14). To utilize these
equations after exposure to fire flame temperatures
the relative between the values (Mu test/Mu
calculated) were calculated for the rigid beam
specimens.

At fire temperature (400°C), for the rigid beam
specimens cooled by air, the ACI and B.S Building
codes close results to predict bending moment
capacity, while ACI Code gave overestimated
values whereas, the B.S Code gave well predicted
results of beam moment capacity cooled by water.

At fire temperature (750°C), for the beam
specimens cooled by air and water, the ACI and
B.S Building codes became unable to predict
bending moment capacity.

From the results, it is clear that the predicted
ultimate bending moment capacity obtained from
(ACI and B.S) Codes provisions is greater than
that obtained in the experimental work after
exposure o fir flame. This can be attributed to the
precracking which happens upon burning.

Fire Endurance of the Tested Rigid Beams

The aim of design for fire safety should be to

limit damage due to fire. The unexposed surface of
each tested beam was observed throughout (1.5
hours) fire test.
Figure (15) shows the temperature-time curves for
the exposed, mid-depth and unexposed surface for
the reinforced concrete beams. At the beginning,
the beams are at room temperature, measured to be
25°C. The experimental results clearly indicated
that the temperature near the surface to fire is
higher and decreases towards the top unexposed
surface. It can be seen from this Figure, that the
behavior of all beams tested is similar.

Fire endurance periods are determined usually by
physical tests conducted according to the
provisions of (ASTM E119-01) [14]. Under this
standard, the fire endurance of a member or
assembly is determined by the time required to
reach any of the following three end points:

1- The passage or propagation of flame to the
unexposed surface of the test assembly;

2- A temperature rise of 1630C at a single point or
1210C as an average on the unexposed surface of
the test assembly; and

3- Failure to carry the applied design load or
structural collapse.
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Based on the results of this work, it was noticed
that the test results agreed with [14]. While, these
beam specimens were subjected to fire flame
temperatures of (400 and 750 oC) for (90 minutes),
the fire endurance of all the beam specimens
investigated was reached when the inability to
carry the applied design load, then these beams
were considered failed according to [14].

Crack Pattern and Mode of Failure

In the present study, the development of cracks
and the time at which they appeared and
propagated in the reinforced concrete rigid beam
specimens were detected throughout testing to
assess the behavior of the beam specimens exposed
to fire flame and the control beam specimens. The
cracks were marked with a blue marking pen, and
then photographs were taken to the crack pattern.
When the load was increased, the cracks initiated
from the bottom concrete surface, propagation and
can be detected at early loading stages. Flexural
cracks appear initially in the constant moment
region. Further, flexural cracks were formed
progressively and widened as the loading
increased. Scabbing occurred prior to the rigid
beam failure due to the crushing of the concrete.
The rigid beam specimens are failed with the
typical flexural failure mode (yielding of steel
followed by crushing of concrete),

The beam burnt at 4000C, the flexural cracks
were wide speared along the beam outside the pure
bending moment region. However inclined cracks
are formed due to the presence of increasing shear
stresses as the load and temperature increase. For
rigid beams burnt at 7500C, additional vertical
cracks appeared on the beam surface, followed by
formation of diagonal cracks, the failure began
outside the mid span of beam. Figure (16) shows
photographs for crack patterns for the rigid beams
before and after exposure to fire flame.

Fire Testing Observations For Rigid Beam
Specimens
During the tests, special attention was drawn to

visual observations. The followings are some of
the observations that were recorded

1.
uring the experimental test, the beam was
monitored continuously for development of
surface cracks. It was observed that the
surface cracks formed earlier than expected, at
approximately 23 and 12 minutes during
burning to temperature 4000C and 7500C
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respectively. These cracks eventually led to
spalling of concrete cover, when the
specimens were loaded after burning.

fter the beams were subjected to fire flame,

two types of cracks developed, the first was
thermal cracks appearing randomly in a
honeycomb fashion all over the surface. They
originated from top or bottoms edges and
terminated near the mid-depth of the rigid
beam. The crack width was about (1.5mm).
The patterns of fine cracks were consistent
with the release of moisture being greater in
the outer layers than in the interior resulting in
differential shrinkage. The second cracks were
flexural tensile cracking due to loading
developed in the mid-span region.

hese cracks were observed in rigid beam

specimens during burning at about (15-24
minutes) of burning.

4. Generally, runoff water from all surfaces of

beam specimens in the first few minutes was
noticed. This phenomenon was observed at
about 10-15 minutes and continued for
approximately 9minutes for all burning
temperatures 400 and 750°C. This can be
attributed to the increase in vapor pressure
inside the saturated voids which causes water
to escape out from the cracks on the surface
generated by fire exposure.

. As loading increased, the cracks widened and

extended to join and form a triangular-shaped
cracks of (125-150 mm) length and (35-
45mm) width as shown in Figure 14.

COCLUSIONS

Based on the limited number of observations
made in this research the following conclusions
can be drawn:

1.

The ultrasonic pulse velocity tested
showed a response to the effect of fire flame,
the reduction in (U.P.V) was (28 and 33) %
and (52 and 54) % for beams cooled in air and
water at 400°C and 750°C respectively. It
appears that this non-destructive test gives
good predicted values for the residual
strength.

The reduction in rebound number was (22
and 27) % and (42 and 45) % for beams
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cooled in air and water at 400°C and 750°C
respectively. The decrease in the rebound
number with increasing in fire temperature
can be attributed to the fact that fire causes
damage to the surface of concrete rigid\beams
rather than to concrete in the core of the
member.

It was found that the ultimate load capacity of
rigid beam specimens decreases significantly
when subjected to burning by fire flame.

In this study, it is noticed that the load-
deflection relation of rigid beam specimens
exposed to fire flame temperature around
750°C are more leveled indicating softer load-
deflection behavior than that of the control
beams. This can be attributed to the early
cracks and lower modulus of elasticityT

The ACI and B.S Codes predict ultimate
moment capacity after exposure to 750°C fire
flame temperature conservatively.

The experimental results clearly indicate that
the crack width in reinforced concrete beams
that are subjected to fire flame are higher than
the beams that are not burned at identical
loads.
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Figure (1): The concrete frame of a ten-storey building that was fire-damaged during construction,
[Georgali and Tsakiridis, 2005].
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Figure (2): Elevation of the tested two-story two-bay portal frame [Hsu and Lin, 2006].
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Figure (3): Details of the reinforced concrete rigid beams.
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Figure (4): (A) The wood formwork of the rigid beams; (B) The rigid beams after lifting of the wood formwork;
(C) Curing of Rigid beam with the wetted hessian and polythene sheets.

Figure (6): Testing of rigid beam specimens under 25% of ultimate load with exposure to fire flame.
397
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(2) Loading arm
(3) Main bed
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Figure (8): Protection system of the dial gauge of deflection measurement.
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pulse velocity for 1.5 hour period exposure
to fire flame.
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number for 1.5 hour period exposure to
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Figure (11): Load versus mid-span deflection curve of reinforced concrete rigid beam specimens.
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Figure (12): Effect of fire flame on the residual first cg?gk

load for the rigid beam specimens.
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moment capacity of beam specimens. 399

moment capacity of rigid beam specimens.
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Figure (15): Effect of fire temperature on the residual moment capacity of rigid beam specimens.
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Figure (16): Typical crack pattern of rigid beam specimens before and after burning and subjected
to loading.
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Table (1): Mix proportions.

Mix Proportion kg/m’
W/c ratio Water Cement Sand Gravel Slump (mm)
0.45 195 435 525 1215 60

Table (2): The test results of ultrasonic pulse velocity and rebound number of reinforced concrete

rigid beams before and after exposure to fire flame.

Type of Test Temperature °C (Va/Vb) Ratio | Type of Cooling
25 400 750
A B C B/A C/A
UPV (Km/Sec) 462 332 | 221 0.72 0.48 Air
332 2.11 0.67 0.46 Water
Rebound Number 1 26.0 | 20.6 0.78 0.58 Air
24.7 18.3 0.73 0.55 Water

Va and Vb Values of test results after and before exposure to fire flame respectively.

Table (3): Test results of the first crack load, ultimate load and deflection for control rigid beam
and rigid beams exposed to burning.

Specimen First Crack | Percentage Residual Ultimate Max Center Type of
Identification Load (kN) | First Crack Load % Load (kN) Deflection (mm) Cooling
RB1-25°C 26.3 100 73.74 9.33 ---

RB2-400°C 27.4 104.2 63.85 9.82 Air
RB3-400°C 232 88.2 56.22 11.05 Water
RB4-750°C 12.8 48.7 39.00 13.21 Air
RB5-750°C 8.0 30.4 22.18 14.35 Water
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Table (4): Summary of formulas for predicting moment beam capacity.

Method Equation EQ. NO.
- / f\' i
ACI-318M-08 Code M, =0pbd’f,|1- 0.59 7 | |
M. =0.87f.A fd—ﬁ)
B.S 8110-97 Code M, =0.87f A ld 1) 2

Table (5): Comparison of the moment capacity test results with that obtained from (ACI and B.S) Codes for beam

Specimen Cylinder Steel | Ultimate | Percentage M, (kN.m) M, (Test)| M (Test)
Identification | Compressive | Yield | Load Residual M_(BS) | M_(ACDH
Strength Stress (kN) Moment Test BS ACI
(MPa) (GPa) Capacity
RB1 24.0 530 142.6 100 35.65 | 32.78 | 34.30 1.09 1.04
RB2 19.7 530 124.4 0.87 31.15 | 32.53 | 34.06 0.96 0.91
RB3 18.5 530 112.0 0.79 28.00 | 32.46 | 33.92 0.86 0.83
RB4 12.4 408 72.8 0.51 18.20 | 24.62 | 26.00 0.74 0.70
RB5 6.6 408 64.2 0.45 16.10 | 23.56 | 25.00 0.68 0.64
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