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ABSTRACT

This paper reports the results of an investigation into the strength of fiber
reinforced high-performance concrete (FRHPC)based on push-off tests. Both
experimental and anaytical studies were performed. In the experimental study,
eight FRHPC push-off specimens were tested. Two types of fibers, straight and
hooked-end, in conjunction with percentage of volume fraction of sted
fibers,0.5%, 1.0%, 1.5% and 2.0% were used. In the anadyticd study, a new
proposed expression was derived based on experimental data in this research and
available data from the literature. These include high strength concrete (HSC) with
compressive strength of 40 < f'c < 107 MPa. The investigated variables were, fibers
factor (F), area of reinforcement perpendicular to shear plane (p.fy), and concrete
compressive strength (f'c). The proposed expression gave good prediction for the
direct shear strength of the tested specimens-the proposed expression predicted the
direct shear stress resistance of tested/calculated values with a coefficient of
variation (COV) of 12.88 percent.

Keywords: direct shear, high performance concrete, push-off test, sted fibers.
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INTRODUCTION
hort concrete members like brackets, corbels and ledger beams may fail by
Sdirect shear. Such failure in (HSC) may be brittle and catastrophic. Sted
fibers restrain cracking, increase tensile strength, and enhance ductility and
energy absorption characteristics. Therefore, it is possible to use sted fibers as
shear reinforcement to reduce deformation, increase ductility and the ultimate
capacity of connections[1].
If sted fiber reinforced concrete has such important characteristics, a logica
guestion would be based on why it is nearly not used for a safer structural design.
This is explained considering the total lack of standards contemplating sted fiber
reinforced concrete structural design.
Based on push-off failure tests from this work and available in the literature, a new
expression for evaluating the ultimate direct shear stress resistance of FRHPC
speci mens was predicting.

LITERATURE REVIEW

Al-Obidi [1] studied the direct shear strength of high strength concrete with
fibers (HSFRC). Based on test results an empirical equation was devel oped for
direct shear strength for normal and high strength concrete with and without fibers.

vi=¢ (0.7,/f'c+0.86p,f+88F) 1)
Where ¢=0.85;

p=Agbh 2)
and F= (L{/Dy) Vs By (3)

Where A; =area of shear-friction reinforcement,mm?

bh=area of shear-friction plane, mm?

B; = the bond factor that accounts for bond characteristics of the fibers. Based on a
large series of pullout tests by Narayanan and Kareem-Paanjian® B; was assigned
a reative vaue of 0.5 for round fibers, 0.75 for crimped fibers, and 1.0 for
indented fibers.

Vinayagam [3] studied the shear transfer in high strength concrete with fibers
(HSFRC). Based on his test results an empirica equation was proposed to predict
of direct shear strength for (HSFRC).
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v=0575( IS s (4)
f'c

Where stu= the post-cracking tensile strength of fiber concrete which can be
estimated from the fiber properties per [Eq.(5)].[5].

|
stu=h,h V, Z—frt o (5)

Where  h, = length efficiency factor; h, = fiber orientation factor; V¢ = volume
fraction of fiber ; |y = fiber length; r = ratio of fiber cross section to its perimeter;
andt , = ultimate bond strength of fiber

The factor h, depends on the critical fiber length, I.. If I >l , then failure occurs

by fiber pullout and h,= 0.5. The vaue of h_ depends on the distribution of
fibers. For three-dimensional random orientation, Romualdi and Mandel (1964) ©
had analyticaly shown that h = 0.405. However, this factor has been found to

vary between 0.33 and 0.5.

For a given volume fraction of fibers, stucan be determined from [Eq.(5)]
provided that the value of t u is known. Lim et a have generated test data for the
same type and brand of fibers employed in this study. An average value of t |, =
6.64 MPawas reported, and this has been adopted in the present study.

RESEARCH SIGNIFICANCE

This paper studies the effect of FRHPC under direct shear. Based on regression
analysis of 108 experimental test results from this research and those available in
the literaturg] 1,3,6,7,8,9], anew expression will be used to predict the direct shear
strength of FRHPC and will be compared with the previously proposed expressions
[Eq.(1), and (4)] and three codes formulas (ACI*Y, CAN®?), and BS“?))

TEST PROGRAM
Test Specimen and Materials

The direct shear transfer behavior of FRHPC was investigated through testing
of initially uncracked push-off specimens shown in [Fig.(1)]. The specimens had
dimensions of 267x152x133 mm, with a shear plane area of 89x133 mm?. These
dimensions were determined on the basis established through previous
research[10].

1189

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Eng. & Tech. Journal, Vol.30, No. 7, 2012 Predicting the Strength of Fiber

Reinforced High Perfor mance Concr ete
Based on Push-Off Tests

70mm

w | 267mm

®6mm — |

d10mm

152 mm

; e : 133mm
o0

Figure (1) Direct Shear Dimensions for Double L-Shaped Specimens.

The two parameters of the investigation were: (1) type of fiber-straight and
hooked-end fiber; and (2) the volume fraction of sted fiber. By combining these
variables, 8 types of specimens, classified by the type of sted fiber and volume
fraction of sted fiber used, were obtained, as outlined in [Table (1)]. In this table
the sted fiber types are identified as: straight sted fiber (S), hooked-end sted fiber
(H), and the volume fraction of sted fiber are identified by a number from 0.5 to
2.0 (i.e, S2.0 stands for straight sted fiber with 2.0% percentage of sted fiber).
The test program induded 2 specimens for each type of specimen used.

In manufacturing the test specimens, the following materials were used: cement
(ASTM Type |) manufactured in Irag. Densified silica fume™ from Sika Materials
Company in Baghdad has been used as a mineral admixture added to the mixtures
of the research. The used percentage is 10% of cement weight (as an addition, not
as replacement of cement).

Al-Ukhaidher fine sand grading and limits of ASTM C33[12] is used. Wdl-
graded coarse aggregate with a maximum size of 12 mm is used. The sted fibers
used in this test program were straight and hooked-end sted fibers manufactured
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by Bekaert Corporation. The fibers have the properties described in [Table (2)]
which is brought from China, a new generation of modified superplasticizer, Sika®
Viscocrete® PC20™?, is used. The mix design of SFHPC using local constituent is
1: 0.95 :1.4 (cement :sand :aggregate) @ with water cement ratio 0.25 plus 2.0%
by weight of binder of Sika" Viscocrete® PC20 admixture.

Table (1) Details of thetested specimens and results*

Specimens
S0.5
S1.0
S1.5
S2.0

HO.5
H1.0
H1.5
H2.0
*See Appendix B for existing test results

Table(2) Properties of the Steel Fibers*
Description Hooked-end straight
Length 30 13 mm

Diameter 0.38 0.2 mm

Density 7800 kg/m® 7800 kg/m®
Tensile Strength 2300 MPa 2600 MPa
Aspect Ratio 79 65
*Supplied by the manufacturer

Mild sted deformed bars @10 and @6 mm. Yield strengths of the 10, and 6 mm
bars were 570, and 600 MPa, respectivdy.
The mixing procedure was as follows:
1-Mix dry components (cement, sand, gravel, and silica fume) for 2 to 3 min.
2-Add superplasticizer to the water before pouring it into the mixer.
3-The fresh concrete was then mixed for 5 min.
4-Add the fibers slowly and sprinkling them into the mixer to avoid baling. After
al thefibers were added, then the fresh concrete with fibers was mixed for 2 min.
The specimens were cast with the wide face of 267x152 mm [Fig.(1)] placed
horizontally. Also, control cubs of 100x100 mm were cast for compressive strength
test of sted fiber reinforced concrete. All the specimens were compacted using a
table vibrator at a frequency of 5.5 cyclegsec for two min. immediately after the
placement of concrete. The hardened pushoff specimens and control cubs were
demolded after 24 hours, and Steam cured at 90°C for 48 hours in water bath, by
raising the temperature at 15°C/hr. After that the samples were left until their
temperature is equal to the ambient temperature, and then kept in the 95% R.H.
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moist curing at laboratory temperature. After removed from water curing, al
specimens had adrying period of preparation of about 15 days.

LOADING SETUP AND MEASUREMENTS

All the push-off specimens were loaded along the shear plane for direct type of
shear loading. The vertical displacement along the shear plane and horizontal
displacement across it were measured using dial gauge and demec points devices
respectively, as shown in Fig.(2-a). The horizontal displacement was made to
indicate the cracking load as well as to measure the crack width across the shear
plane. Fig.(2-b) shows typical specimens after failure in different fiber types.

P

I N

S —
@ 267mm
v.\

Demec L _»®
; —
Point I 1OOmmE | Dial

— Gauge

70mm

1

152 mm

Figure (2-a) L ocation of Demec Point and Dial Gauge for
Double L-Shaped Specimens.
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Figure (2-b) Typical Specimens After Failurein Different Fiber Types.

TEST RESULTS AND DISCUSSION
Strength and Deformation Behavior

The results obtained from the eight tests are summarized in [Table (1)]. The
maximum shear stress was obtained by dividing the applied shear load by the area
of the shear plane.

The shear stress versus vertical displacement relaionships of the FRHPC
specimens are shown in Fig.(3). For the specimens reinforced with fibers, S0.5,
S1.0, S1.5, S2.0, HO.5, H1.0, H1.5 and H2.0, the behavior of shear stress versus
vertical deformation was linear up to first cracking. After cracking, the specimens
with higher percentage of fibers carried a higher load due to the sted fibers in the
concrete mix, resulting in a strength increase up to 26 percent for specimens
containing 2.0% sted fibers compared to the specimens with 0.5% sted fibers.
After reaching the maximum shear stress level, the specimens with sted fiber
failed in a ductile manner, showing a softening behavior due to the pullout of the
sted fibers from the matrix.

In comparison to the straight fibers, the larger aspect ratio L#/D; available for
the hooked-ended fibers which exhibit greater pull-out strengths in combination
with similar tensile strength have the potential to achieve higher load capacities for
agiven fiber quantity.
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Figure ( 3) Shear stressversusvertical displacement.

EVALUATION OF EXPERIMENTAL RESULTS

Proposed Expression

Al-Obidi formula is modified in this work to predict the direct shear strength of
FRHPC (40< f'c <107 MPa) with and without shear reinforcement p.f, by using
regression analysis on the 108 push-off test results from this research and those
avalable in the literature [1,3,6,7,8,9] (Appendix B). The main significant
variation parameters are concrete compressive strength f'. , fiber factor F and ratio
of reinforcement perpendicular to shear plane p.fy.

vi=0(0.1f +2p,f,*®+5F%*) MPa . (6)
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Where (p:085 and F= (Lf/Df) V; B

COMPARISON OF DESIGN METHODS

[Table (3)] compares the proposed expression [Eq.(6)] with five design
methods: Eq.(1), Eq.(4), Eq.(AL), Eq.(A2) and EQ.(A3). To test these expressions,
the total of 108 test results failing in direct shear were applied, then the mean (u),
standard deviation (SD), and coefficient of variation (COV), were calculated for
these expressions as shown in [Table (3)]. It is obvious that the proposed
expression has the lowest value of COV of 12.88% and values of u and SD of
0.986483 and 0.127112, respectively. While the other expressions give much
higher COV va ues- between (30.74%-31.34%).
Fig.(4)shows that the predicted strength by proposed [Eq.(6)] is much closer to the
actual direct shear strength than the other methods where the x-axis represents the
design shear strength (v Calc.) while the y-axis represents the test shear strength
(vyTest).

Table(3) TheMean, Standard Deviation, and Coefficient of Variation Values
of the FRHPC Valuesto Test Expressions.

Expressions v, Test/v,Calc

1 SD COV(%)

ACI-Code 1.907245 0.5956 3134
CAN-Code 2.998085 0.948966 31.65
BS-Code 2.532678 0.800109 31.59
Vinaygam 1.48998 0.471476 31.64
Al-Obidi 1.260622 0.387589 30.74
Proposed 0.986483 0.127112 12.88
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INFLUENCE OF MAJOR PARAMETERS

The same previous specimens test results are applied to existing equations for
shear-friction strength. As indicated in [Table (3)], the proposed expression which
was proposed by Al-Obaidi @ and modified in this research can give a reasonably
low COV of 12.88 percent, [Eq.(6)]. [Figs.(5) to (7)] indicate the influence of
different factors on the value of FRHPC based on the proposed modification-
[Eq.(6)]. These figures are plotted using the factors affecting direct shear strength
(f'e, pfy, and F)as x-axis and the value of ((v,Test/v,Calc.) as y-axis using the
proposed expression. The solid line of (v,Test/v,Calc.)=1.0 which means safe
prediction for direct shear strength.
It can be seen from [Figs.(5) to (7)] that the proposed expression give satisfactory
predictions for FRHPC in direct shear.

6 Proposed Eq. (6)

vu-test/vu-calc

1 —W*rw’—
*

0 20 40 60 80 100 120 140

f'c (MPa)

Figure (5) f'. Versusthe Reative Shear Stress Predictions.
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6 Proposed Eq. (6)

Wu-test/Mu-calc

Pvfy (MPa)

Figure (6) p, f, Versus the Relative Shear Stress Predictions.

7

Proposed Eq. (6)

vu-test/vu-calc

Figure (7) Fiber Factor Versusthe Relative Shear Stress Predictions.

CONCLUSIONS

1. Increasing the volume fraction of sted fibers decreases the vertical displacement
in the early stages of loading and increases the vertical displacement capacity prior
to failure that leads to a more ductile mode of failure

2. Using the hooked-end fibers leads to higher load capacities compared with
straight fibers for agiven fiber quantity.

3. The proposed equation simulates the strength provided by concrete itsef, stirrup
reinforcement, and fibers.
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4. The proposed eguation for the shear strength had low COV values of 12.88%
and yidds a reiable and conservative estimate of the shear strength of the tested
samples in the present study.

REFERENCES

[1] Al-Obidi, L., "Direct Shear of High Strength Concrete with Fibers', MSc
Thesis, University of Technology , Baghdad , 1998, 121 PP.

[2] Narayanan, R., and Kareem-Palanjian, A. S., "Factors Influencing the Strength
of Stedl Fiber Reinforced Concrete’, RILEM Symposium, Developments in Fiber
Reinforced Cement and Concrete, Sheffield, England, 1986.

[3] Vinayagam, Th., " Shear Transfer in High Strength Concrete", PhD. Thesis,

National University of Singapore, 2004, 218 PP.

[4]Lim, T.Y., Paramasivam, P., and Lee, S.L., "Shear and Moment Capacity of
Reinforced Stedl Fiber Concrete Beams', Magazine of Concrete Research, V.39,
No. 140, Sep. 1987, PP.148-160.

[5]JRomualdi, JP. and Mandd, JA. "Tensile Strength of Concrete Affected by
Uniformly Distributed and Closely Spaced Short Length of Wire Reinforcement”,
ACI J. Proc., Vol.61 No.6, June, 1964, PP.657-671.

[6]AlI-Fed, JR., ”Experimental and Numerical Investigation of Shear Transfer
with Direct Stress in Sted Fiber Reinforced Concrete «“, Ph.D. Thesis,University
of Mosul, 2006, 212 PP.

[7]Vale M. ,and Buyukozturk O. ,"Behavior of Fiber Reinforced High-Strength
Concrete Under Direct Shear" ", ACI Materials J.,, V0l.90 No.2, March-April,
1993, PP.122-133.

[8]Khdoo A. R.,and Kim N. ,"Influence of Concrete and Fiber Characteristics on
Behavior of Sted Fiber-Reinforced Concrete Under Direct Shear” ", ACI
Materia J., Vol.67 No.94, Nov.-Dec., 1997, PP.592-600.

[9]Lee G.G., and Foster S.J., "Behavior of Sted Fiber Reinforced Mortar in Shear
I: Direct Shear Testing', The University of New South Wales, UNICIV Report
No.R-444 October, 2006, PP.185.

[10]Baaguru P. , and Dipsia M. C. , "Properties of Fiber Reinforced High-Strength
Semilightweight Concrete’, ACI Materias J.,, Vol.90, No.5, Sep.-Oct., 1993,
PP.399-405.

[11JASTM C 1240 — 2003, "Standard Specification for Use of Silica Fume as a
Mineral Admixture in Hydraulic-Cement Concrete, Mortar, and Grout”, Vol.
04.02, 2003, pp.1-6.

[12]JASTM Designation C33-86, "Concrete Aggregates',1988 Annua Book of
ASTM, Standards American Society for Testing and Materials, Philadephia,
Pennsylvania, section 4, Vol.04-02, pp.245-252.

[13]"Sika" ViscoCrete® Hi-Tech PC20", Product Data Sheet, Turkey, pp. 1-3,
www.sika.com.tr.

[14] ACI Committee 318, "Building Code Requirement for Structural Concrete and
Commentary (ACI 318M-11/ACI 318 RM-11)", American Concrete Ingitute,
Farmington Hills, 2008, 503 PP.

1199

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.sika.com.tr
http://www.pdffactory.com
http://www.pdffactory.com

Eng. & Tech. Journal, Vol.30, No. 7, 2012 Predicting the Strength of Fiber

Reinforced High Perfor mance Concr ete
Based on Push-Off Tests

[15] Canadian Standards Association . (1984) , "Design of Concrete Structures for
Buildings', CSA A23.3-M84, Rexdde Ontario .

[16] British Standards Institution . (1997) , "Code of Practice for Design and
Construction”, 2™ Edition, BSI, London .

Appendix A

1-ACI 318M-11%4

v=oAfp (A1)

where: @ =0.75, p=1.4

2-CAN-8*®®
v=OoASL (A2)
where: @ =0.6, u=1.2

3-BS-9719
v=06F,pn (A3)
where; u=1.5

Appendix B
Sdected Data from other Literature

No. Fiber Type L¢/Ds Vi (%) | B¢ f'c pufy F v, Test Reference
1 Straight 63.5 0 05 |56.4]0 0 4,13 (1)
2 Straight 65 0] 05]56.4|442 |0 9.6
3 Straight 65 0 05]57.2]|687 |0 12.1
4 Straight 65 0.5 05]582|0 0.158 6.36
5 Straight 65 0.5 0.5]59.4|4.42 |0.158 12
6 Straight 65 0.5 0.5]58.2|8.84 | 0.158 17.12
7 Straight 65 1.0 05]603|0 0.3175 |8.59
8 Straight 65 1.0 05|64 |442 |03175 |14.12
9 Straight 65 1.0 05]63.6|6.87 |03175 |16.7
10 Straight 65 1.0 05]67.1]884 |0.3175 | 19.58
11 Straight 65 15 05]1665]0 0.476 9.7
12 Straight 65 15 05]67.1|4.42 |0.476 16.17
13 Straight 120 15 05]66.1|6.87 | 0.476 18.8
14 Straight 120 1.0 05]59.710 0.3175 | 8.63
15 Straight 65 1.0 05]61.7| 442 |03175 |13.3
16 Straight 65 1.0 05]61.7|6.87 |03175 |16.3
17 Straight 65 15 05]67.8]0 0.476 9.54
18 Straight 65 15 0.5]65.4| 4.42 | 0.476 17.1
19 Straight 72 15 0.5]65.4|6.87 | 0476 18
20 Hooked 0 0 075144 |O 0 421 (8)
21 Hooked | 29 0.5 0.75]1453]|0 0.11 4.49
22 Hooked | 58 0.5 0.75]1453]0 0.22 5.62
1200
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23 Hooked | 29 1.0 0.75] 48.7] 0 0.22 6.18
24 Hooked | 58 1.0 0.75] 45.2] 0 0.44 5.53
25 Hooked | 29 15 0.75] 47.8] 0 0.32 6.43
26 Hooked | 58 15 0.75]415] 0 0.64 7
27 Hooked | 0 0 0.75]535] 0 0 4.89
28 Hooked | 29 0.5 0.75]56.4] 0 0.11 5.57
29 Hooked | 58 0.5 0.75]59.5] 0 0.22 6.19
30 Hooked | 29 1.0 0.75] 556 | 0 0.22 7.24
31 Hooked | 58 1.0 0.75]56.4] 0 0.44 6.71
32 Hooked | 29 15 0.75]58.3| 0 0.32 8.1
33 Hooked | 58 1.5 0.75]55.1| 0 0.64 8.59
34 Hooked | 0 0 0.75] 724] 0 0 5.38
35 Hooked | 29 0.5 0.75]63.6] 0 0.11 6.68
36 Hooked | 58 0.5 0.75] 67.3] 0 0.22 7.44
37 Hooked | 29 1.0 0.75]70.2] 0 0.22 8.72
38 Hooked | 58 1.0 0.75]685] 0 0.44 7.38
39 Hooked | 29 1.5 0.75]71.2] 0 0.32 9.92
40 Hooked | 58 15 0.75] 748] 0 0.64 11.05
41 | crimed 60 0 075]62 |0 0 5.7 @)
42 crimed 60 |0 075]62 |0 0 6.2
43 crimed 60| 1.0 075[80 |0 0.45 10.4
44 crimed 60| 1.0 075]80 |0 0.45 10.6
45 crimed 60 |0 07566761 |0 12
46 crimed 60 |0 0.75]66.7[61 o 13.8
47 crimed 60 | 1.0 07575461 [0.45 15.5
43 crimed 60| 1.0 075|754 61 ]045 15.4
49 | shdled 33 0 1 ]536]0 0 4.95 (6)
50 shelled 33|05 1]556]0 0.165 [5.2
51 shelled 33[ 1.0 1]56.3]0 0.33 6.55
52 shelled 33|15 1]529]0 0495 |[6.27
53 shelled 33]0 1]521]249 |0 6.63
54 shelled 33|05 1]509] 249 [0.165 [6.9
55 shelled 33] 1.0 1]49.4] 249 [0.33 8.04
56 shelled 33|15 1]523] 249 [0.495 |8.96
57 shelled 33]0 1]52 ]338 [0 8.86
53 shelled 33|05 15421338 [0.165 [9.47
59 shelled 33[ 1.0 1]489]3338 [033 9.6
60 shelled 33|15 1]52.2]338 [0.495 [10.1
61 | Hooked | 60 I [o75]402[471 |0 [818 | (3
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62 Hooked 60| 1.0 0.75] 49.5] 4.71 |0.45 10.84
63 Hooked 6010 0.75]40.2]942 |0 10.97
64 Hooked 60 | 0.5 0.75] 45.3] 9.42 | 0.225 13.33
65 Hooked 60| 1.0 0.75] 49.5] 9.42 | 0.45 13.09
66 Hooked 6010 0.75]40.2] 14130 12.92
67 Hooked 60| 1.0 0.75] 49.5] 14.13 ] 0.45 13.81
68 Hooked 6010 0.75]69 471 |O 7.5
69 Hooked 60| 1.0 0.75]73 |471 |0.45 10.56
70 Hooked 6010 0.75]69 |707 |O 11.5
71 Hooked 60| 1.0 0.75]73 |]7.07 |0.45 14.14
72 Hooked 6010 0.75]69 942 |0 14.03
73 Hooked 60| 1.0 0.75] 73 ]9.42 |0.45 1511
74 Hooked 6010 0.75]87 471 |0 7.78
75 Hooked 6010 0.75]87 |707 |0 12.36
76 Hooked 60 | 0.5 0.75] 107 | 7.07 | 0.225 19.86
77 Hooked 60| 1.0 0.75] 100 | 7.07 | 0.45 16.11
78 Hooked 6010 0.75]87 942 |0 14.17
79 Hooked 60| 1.0 0.75] 100 | 9.42 | 0.45 17.78
80 Hooked 0 0 0.75]45 |O 0 4 (9)
81 Hooked | 29 0.5 0.75]45 |O 0.109 4.4
82 Hooked 29110 0.75]45 |O 0.217 5.6
83 Hooked 29115 0.75]45 |O 0.33 6.1
84 Hooked | 58 0.5 0.75]45 |O 0.21 55
85 Hooked 581 1.0 0.75]45 |O 0.42 6.5
86 Hooked 58|15 0.75]45 |O 0.63 7

87 Hooked | O 0 0.75]5 |0 0 5

88 Hooked | 29 0.5 0.75]5 |]O 0.109 55
89 Hooked 29110 0.75]5 |0 0.217 6.4
90 Hooked 29115 0.75]5 |]O 0.33 7.1
91 Hooked | 58 0.5 0.75]5 |0 0.21 6.8
92 Hooked 581 1.0 0.75]5 |O 0.42 8.1
93 Hooked 58|15 0.75]5 |]O 0.63 8.9
94 Hooked | O 0 0.75]70 |O 0 5.8
95 Hooked | 29 0.5 0.75]70 |O 0.109 6.7
96 Hooked 29110 0.75]70 |O 0.217 7.5
97 Hooked 29115 0.75]70 |O 0.33 8.8
98 Hooked | 58 0.5 0.75]70 |O 0.21 7.2
99 Hooked 581 1.0 0.75]70 |O 0.42 10
100 Hooked 58|15 0.75]70 |O 0.63 11
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