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Study on mixture design and manufacturing method of ultra-high-strength fiber-reinforced 

mortar: Fiber-reinforced mortar of 200 N/mm2 compressive strength 

Koji TAMATAKI 

Many infrastructures constructed in the period of high economic growth are currently deteriorated and 

need renewal / repair. Considering the future situation, new-build infrastructures should be more 

durable, so the use of high-strength materials capable of reducing maintenance and management costs 

is preferable. A suitable construction material for the future situation is an ultra-high-strength fiber-

reinforced concrete (UFC). General UFCs are cured under high temperature (at 90°C for 48 hours). 

Most UFC members are often made in precast-concrete factories with dedicated curing facilities. A 

UFC manufacturable at general ready-mixed concrete plants has been required for various 

constructions using cast-in-placed concrete. 

The study focused on the mixture design and the manufacturing method of UFC without heat-curing. 

The targeted strength of the UFC was 200 N/mm2 at the concrete age of 28 days. To achieve the 

required performance for UFC, the experimental study was designed and conducted. The thesis 

consists of seven chapters, and the content of each chapter is as follows: 

Chapter 1 “Introduction” shows the social concern in Japan, such as the present conditions of 

infrastructures. In addition, the chapter summarizes the transition of high strength concrete and fiber-

reinforced concrete. The research background and the purpose of this study are described in this 

chapter. 

Chapter 2 “Previous studies” shows the review of previous studies dealing with investigations on UFC. 

In addition, the chapter clarifies the problem of UFC manufacturing by referring to the previous studies. 

Chapter 3 “Mixture design”, the materials and mixture proportions required for the UHPC 

manufacturable under ambient temperature conditions were investigated. Five types of cement and 

four types of powder materials were tested, as well as the fine aggregate needed to achieve proper 

fluidity, fiber dispersibility and strength. To achieve the appropriate flowability and adequate strength, 

the cement having low C3A and high C3S was suitable for the UHPC manufacturable at ambient 

temperatures. Furthermore, the mortar with W/B of 21 % achieved 200 N/mm2 at 28 days, so it can be 

designed as the maximum W/B for the UFC. The test result confirmed that allowable fine aggregate 



volume was lower than 600 kg/m3 to obtain proper dispersion of steel fibers. 

Chapter 4 “Material properties and durability of hardened UFC”, the hardening material properties 

and durability of the UFC designed in Chapter 3 were examined. The result confirmed that the UFC 

achieved 196 N/mm2 at the age of 28 days. The UFC exhibited an excellent cracking strength and 

tensile strength which were almost equivalent strength of the conventional UFC. In addition, the UFC 

indicated excellent resistances to various degradation effects, such as neutralization, freezing and 

thawing, permeability of chloride ions, and sulfate attack. On the other hand, the UFC had low 

resistance to sulfuric acid and large autogenous shrinkage strain. The properties should be considered 

in the application of prestressed concrete owing to the loss of prestress. 

Chapter 5 “Manufacturing method in RMC plant” reports the manufacturing methods at the ready-

mixed concrete (RMC) plant. The result confirmed that UFC can be manufactured at a general RMC 

plant, the equipment   although mixing time varies owing to the mixer capacity. In addition, the 

mixing methods of steel fibers were compared. Owing to the high viscosity of the UFC, undischarged 

UFC from the truck was approximately 190 L, which was extremely higher than ordinary concrete (80 

L). The compressive strength of UFC using several types of fine aggregate were examined. The result 

suggested that the evaluation of the properties of fine aggregates in the UFC is necessary for the 

practical use. 

Chapter 6 “Practical applications of UFC” verifies the applicability of UFC of at sites. The result 

confirmed that the mixing-load increased in proportion to the mixing volume, the maximum mixing 

volume was identified as 80% of the capacity of mixer. The result showed that the UFC made in a 

RMC plant indicated stable fresh and strength properties for a few months. Furthermore, the 

production of UFC with onboard mixers was tested. The result confirmed that the method reduced   

the material-loss during transportation. The surface-finish of UFC was also evaluated by comparing 

the results obtained from a soil hardness tester. Moreover, the heat curing conditions of UFC were 

investigated. The result confirmed that the highest temperature and the curing time for the heat curing 

were lower and shorter than the standard heat curing (at 90°C for 48 hours), respectively. 

Chapter 7 “Conclusions” presents the remarkable conclusions in this study and further research for the 

practical application of the UFC. 
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1

UFC

UFC
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UFC

JIS

629kg/m3

1111 kg/m3           951 kg/m3            789 kg/m3           707 kg/m3

629 kg/m3             464 kg/m3            301 kg/m3

kg/m3 50µm

100µm

100µm 70%
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UFC
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2

UFC

UFC

UFC

1.8%

UFC

UFC 60

7

UFC

UFC

50Pa s
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UFC UFC

50Pa s 2.0vol.%

1.5vol.%
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200 250mm 250mm

UFC

1.5vol.% 25N/mm2

UFC [2004] UFC

[2010]
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3

UFC 28

230mm 200N/mm2

260 290mm

UFC

7

28

310mm

1.4vol.% UFC 25N/mm2

UFC 230 290mm

UFC [2004] (1)

28

(1) 9.8N/mm2 11.2N/mm2

UFC 8.0N/mm2 8.8N/mm2

fb = 2.59ft+1.54 (1) 

fb (N/mm2) ft (N/mm2)
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UFC

1 C3A C3S

10 20% UFC

2

100µm 70%

UFC

3 230 290mm

W/B 14 21%
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KazuhiroYoshioka, Ei-ichi Tazawa, Kenji Kawai, Tomoyuki Enohata Adsorption 

characteristics of superplasticizers on cement component minerals, Cement and Concrete 

Research, No.32, pp.1507-1513, 2002. 

Siphavanh Oudomsak

, Vol.71 No.1 pp.509-516 2017. 

Vol.68

No.1 pp.488-493 2014. 

Vol.32 No.1

pp.215-220 2010. 

Vol.68 pp.118-124 2014. 

57 pp.234-235 2003. 

Fc100N/mm2

Vol.24 No.1 pp.369-374 2002. 

150N/mm2

Vol.28 No.1 pp.1235-

1240 2006. 

Fc150N/mm2

Vol.31 pp.33-38 2008. 

2.5mm

E

Vol.66 No.3 pp.325-336 2010. 

pp.15-16 1991. 

113 2004. 
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21 p.8 2021. 

Vol.30 No.2 pp.103-

108 2008. 

Vol.37 pp.1-8 2005. 

3

pp.23-26 2007. 
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3 UFC

UFC [2004]

28

UFC

UFC

UFC

1

UFC 3

kg/m3

kg

230 1 1830 330 32 157 



- 69 - 

2

UFC 55L 1

50L

30

7 3

2

3

1000kN

100 200mm

50 100mm UFC [2004]

100 200mm 50 100mm

4

JIS A 1108

JIS A 1149

28

5

n=149

196.3N/mm2 8.2N/mm2 5%

182.8N/mm2 180N/mm2

UFC [2004]

UFC 7.7N/mm2

n=51 4.6

104N/mm2 UFC 5.0 104N/mm2

[2018] No.3[2006]
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UFC UFC New RC

UFC [1996] [2006]

UFC

UFC
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1

100 100 400mm

100 200mm

2

UFC [2004] 3.5.3

120mm

UFC [2004] 3.5.2

28
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3

n=40

15.7N/mm2 1.3N/mm2

5% 13.6N/mm2

10.2N/mm2 n=6

UFC

[2020] 1/5 1/8

1/10 1/13 UFC 196.3N/mm2

1/13

1/19

UFC
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UFC [2004] UFC

28

UFC [2004] 13.6N/mm2

9.4N/mm2

UFC [2004] UFC

8.0N/mm2
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1

100 100 400mm

2

UFC [2004] 3.5.3

JCI-S-002-2003 -

[2003] JCI-S-001-2003

[2003]

28

3

n=107 32.6N/mm2

4.6N/mm2 5% 25.1N/mm2

UFC [2004] UFC 24.4N/mm2

UFC [2004]

UFC 28

UFC

UFC [2004] UFC

UFC 0.20 15mm UFC 0.16 13mm

25.1N/mm2

9.1N/mm2 8.8N/mm2
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1

JIS A 1171

JIS A 5371 UFC

150

3 UFC

7 28

40 40mm

RT-3000LD

UFC

39 g/m2

5 UFC

150 g/m2

2

7 28 1N/mm2

UFC

7

1N/mm2 28 3N/mm2

7 28 3N/mm2

UFC

[2015]
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20 30 m

NEXCO3 1.5N/mm2

7 28
1 a/b 100 
2 a/b 100 
3 a/b 100 

1 a 70 a/b 30 
2 a/b 100 
3 a/b 100

1 a/b 100 
2 a/b 100 
3 a/b 100 

1 a 100 
2 a 40 a/b 60 
3 a 60 a/b 40

1 a 100 
2 a/b 100 
3 a/b 100 

1 a 100 
2 a 100 
3 a 100

a a/b

b
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1

JIS A 1129-2

7

182

182

2

7 20

60% 182 400 10-6

[2008] 334

670 10-6 UFC

[2018]

500 10-6 [2008] 1200

10-6

182

660 10-6
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[2016] W/C=45%

150 10-6 UFC

UFC

UFC

750 10-6 500 10-6

[2006]

3

750 10-6 800 10-6
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1

JIS A 1153

JIS A 1152

40 40 160mm

2

52

0.01mm

56 200N/mm2

28 196N/mm2

1

JIS A 1148 A

2000

2

2000

3.0
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[2001] 465

100

UFC 100
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1

JSCE-G572-2010

UFC

EPMA

28

10% 6%

EPMA

mm 100×100×400 

6 9 12 
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2

1mm

10 20kgm3 6

1

2mm

UFC [2004] 6.3.1 6 9

1 0.0073 0.0051

0.0034cm2/ 1

UFC

1

[2018]

UFC
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1

UFC

3

200×10-6

0.1mm 

28

JCI-SC2
-

 3

mm  40×40×160 100×100×400 

kg/m3
0 6 13 13 

 180 10 8 ×5 10

2

(a) 

UFC

6kg/m3

13kg/m3

[2004]
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UFC

UFC UFC

(b) 

UFC UFC

UFC
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1

UFC 

EPMA

UFC 
1

200×10-6 0.1mm 

vol.%  2.0 

28

60 3.5 3.5

×15 30

EPMA

 3

mm  40×40×160 100×100×400 40×40×160 

kg/m3
0 6 13 0 

1 165kg/m3 413kg/m3 43.3%
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2

(a) 

30

EPMA

0kg/m3

0kg/m3

UFC

[2004]

15 UFC

1.5mm UFC
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(b) 

UFC UFC 

EPMA

200 10-6 260 10-6

50mm

0.03wt% 0.8kg/m3 0.26wt% 7kg/m3

0.1mm 0.15mm

80mm 

0.26wt% 7kg/m3

UFC 

[2012]
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0.5mm

UFC



- 96 - 



- 97 - 

1

UFC JCI-SC2

1 165kg/m3 413kg/m3 43.3%

2

10 UFC

UFC

 UFC 1

0.16mm 13mm

13×180mm JIS G 3108

vol.%  2.0 

28

JCI-SC2

mm 100×200 

kg/m3 13 

 180 10 8 ×5 10

10%
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[2018] 3.1.4 (2) UFC

[2018] 3.1.4.3 3.1.1 

1 0.0034cm2/

UFC [2004]

20mm

200 100 UFC [2004]

UFC

(2)

Cd kg/m3

C0 kg/m3

cd mm

t

cl Cd

Dd cm2/

kg/m3  1.2 

kg/m3  0.202 

kg/m3  13 

cm2/  0.0034 

1.2kg/m3



- 100 - 



- 101 - 

1

JIS

[1985] 5 2 10

10 1

1 50

100mm

2
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1

JCI AAR3

2

6 0.003% 0.1%

UFC

 JIS A 5308 1 A

vol.% 0 

JCI AAR3  40 95%

 NaOH  Na2Oeq 2.40kg/m3 Na2Oeq =12.80kg/m3

28
mm  100 ×100×400 

 1 2 3 4 5 6 
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UFC

UFC UFC

100
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Vol.18 No.1 pp.543-548 1996. 

Vol.28 No.1 pp.449-454 2006. 

Vol.37 No.1 pp.1603-1608 2015. 

Vol.26 No.1

pp.267-272 2004. 

2007 2008. 

2017 2018. 

2018. 

105 2001. 

113 2004. 

No.3 2006. 

 JASS 5 2018. 

JCI-S-001-2003

2003. 

JCI-S-002-2003

- 2003. 

20 p.70 2020. 

Vol.23 No.3 pp.59-62 1985. 

2016 p.289 2016 

Vol.34 No.1 pp.220-225 2012. 
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59

pp.1009-1010 2004. 

Vol.46 No.11 2008. 
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UFC

3 UFC

4

1

3

5mm 2.62g/cm3 2.50

0.16mm 13mm 2000N/mm2 UFC

kg/m3

kg

230 1830 330 32 157 

2

3
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A B C 
m3 3.3 2.5 3.0 

 55kW 2 400V 37kW 2 200V 75kW 1 200V

rpm  35 26 25 
 5 2 1 

m3  1.7 (52%) 1.8 (72%) 1.5 (50%) 

A

A W/C=24%

80N/mm2 2m3 82kW

UFC 1.7m3 24N/mm2

2m3 60kW UFC

A

4 5

B C

75kW

UFC

4

70% UFC
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A 4 8 
B 11 16 
C 7 11 

A B
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1

3

5mm 2.62g/cm3 2.50

0.16mm 13mm 2000N/mm2

kg/m3

kg

230 1830 330 32 157 

2

A B C 

 5 2 1 

 JIS A 1111 

 JIS R 5201 

 JIS A 1128

 JIS A 1108
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259mm 243 280mm 5.5 2.0

1.7 2.2 10.2 13 34

200mm

28

187N/mm2 181 192N/mm2

4.0

UFC W/B

UFC

[2006] UFC
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1

5mm

2.68g/cm3 1.22

0.16mm 13mm 2000N/mm2

kg/m3

kg

230 1830 330 24 157 

2

a

50mm

b

10m3 20

48mm

500 350mm 1425

2.5m
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10rpm 7 /m3

1

150t 

 1,000kg 

 2,500kg 

 20kg 

 2.5m3

 37kW×2 200V

 30rpm 
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10

30

5

1

4.3m3/h

4.7m3/h
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2

mm  272 295 281 

1.5 2.6 2.3 

18.0 32.0 31.0 

1

N/mm2
191 205 196 

 10  10

 30  5

2 20  30
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1

kg/m3

kg

A 
230 1830 330 

25 
157 26 

B  25 

2

4

 A B 

C 23km 100km 52km 

1 4 2.5

1 4.25m3 4.25m3

 1.7m3 1.7m3 1.8m3

2

2 JIS A 1106
100 100 400mm
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UFC

100km

UFC

UFC

UFC UFC
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N/mm2 N/mm2

23km 190 184 33.2 32.5 

52km 188 192 34.1 32.7 

100km 183 188 30.9 33.1 



- 120 - 

1

5mm

2.57g/cm3 1.90

0.16mm 13mm 2000N/mm2

kg/m3

kg

230 1830 330 30 157 

2

3m3 1

2.2m3

UFC
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2.2m3 5258kg

29kg 0.6%

345.4kg

UFC 480kg 190L

9% [2010]

80L

UFC 190L
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UFC

UFC 180N/mm2

200N/mm2

UFC

1

10

0.16mm

13mm 2000N/mm2

g/cm3 % %

A  2.68 1.86 2.76 2.4 

B  2.86 1.65 3.01 4.4 

C  2.62 2.50 2.80 3.3 

D  2.60 1.55 2.87 2.0 

E  2.64 1.30 2.92 2.2 

F  2.68 1.62 3.02 2.2 

G  2.59 1.78 2.13 0.4 

H  2.58 1.73 2.80 3.3 

I  2.67 1.85 2.92 5.7 

J  2.89 1.41 2.81 2.0 
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W/B kg/m3

15.5 230 1 1830 325 364 2 32 

1

2

2

55L 1 40L

30

10 3

3

0  JIS R 5201

 JIS A 1128

50 100mm 

JIS A 1108

1
100 100 400mm 

[2005]

1 91 200N/mm2
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1

2.2 2.8

2

B C D H I

91 200N/mm2

UFC 4.6

4.8 106 N/mm2

UFC

UFC
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3

UFC

[2005] 100 45mm

0.6 1.2mm

10

0.3mm

[2005]

C 2

G 3 100 300 500kN

100kN

300kN

300kN

UFC C

300kN

15 30%
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(kN) (N/mm2) (N/mm2/s) 

C 

100 12.7 0.021 

300 38.2 0.064 

440  56.1 0.106 

D  300 38.2 0.064 

E  300 38.2 0.064 

G 

100 12.7 0.021 

300 38.2 0.064 

500 63.7 0.106 

H  300 38.2 0.064 

I  300 38.2 0.064 
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4

6 590

680 10-6 90 10-6

[2016]

50 10-6

100 10-6 90

10-6 UFC 330kg/m3
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1 UFC

2

UFC

3

UFC

4

UFC

5 UFC

6 UFC 2

7

UFC
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60 pp.463-464 2005. 

Vol.48 No.9

pp.87-90 2010. 

Vol.28 No.1 pp.1265-1270

2006.

2016 p.289 2016.
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3 5 UFC

UFC

UFC

UFC

4 UFC

1

UFC 3

5mm JIS A 5005

2,000N/mm2

2.0vol.%

kg/m3

kg2

230 1 1830 330 20 24 157 

1

2 2.68-2.69g/cm3 1.30-1.53% 
2.86-2.88
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2

UFC

20km

40 60

150t

150t 

 1,000kg 
 2,500kg 
 20kg 

 2.5m3

 37kW×2 200V
 30rpm 
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3

1

1%
3%

2%
1%

 JIS A 5308

 260 30mm 

1 /

JIS R 5201

 3.5%  JIS A 1128

10  JIS A 1156

1 180N/mm2 JIS A 1108
50 100mm 

1 8.8N/mm2

JIS A 1106
UFC

N/mm2 = 
1.54 /2.59 

1 28
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1

300A 240A

1.9m3 220A

2.0m3 80%

2
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1 15.7kg/

1

15 20

1

a

1 8.0 10.0m3 140m3

1 4 6 1.5 2.0

b

0.5 1.5%

c
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1

1.50 1.95m3 80%
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1

a

272

295mm

1.5 2.6 4

3.0% [2001] [2005] [2006]

[2006] [2010]

UFC

b

18

32 5

c

1 199N/mm2 191 205N/mm2

4.1N/mm2 3 8.2N/mm2

2.1% [2006] UFC

UFC



- 138 - 



- 139 - 

2

a

275mm 265 283mm 1.6%

25

25 5

UFC

[2008]

UFC

1.5 2.7% 3.5%

b
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10 11

UFC 15

c

200N/mm2 195 206N/mm2 180N/mm2

3.2N/mm2

d

UFC [2004] (1)

12.7N/mm2 11.5 14.5N/mm2

8.8N/mm2

fb = 2.59ft + 1.54 (1) 

fb N/mm2 ft N/mm2
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UFC 1

UFC

UFC

UFC

UFC

UFC UFC
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UFC

1

UFC

UFC

O UFC

a

3

5mm 2.62g/cm3 2.5%

0.16mm 13mm 2,000N/mm2

kg/m3

kg2

230 1 1830 330 32 157 

b

O

135 150 300mm

367.5cm2 6 19 40mm

25 2.2kg 0.5m3/h 15 1

50 1
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10 1 3 5 7

3

Ru cm3/cm2

A cm2

Wa g

Wn g

0 g/cm3

c

10

UFC 10 0.28cm3/cm2

4 0.1cm3/cm2 [1994]

175N/mm2 [1993]
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0.1cm3/cm2

0.1cm3/cm2

UFC
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2

UFC

1 0.5 3.0m3

45Hz

30Hz 2 JIS A 

5308 1%

2 1

0.5m3

UFC

kg/m3

kg2

230 1 1830 330 32 157 

23 30

7

13
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UFC 25

1 5m3
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3

UFC

4 UFC 660 10-6

UFC

4000 3500mm
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4

0.5m3/ 0.5m3

UFC

6

UFC

23cm

50cm

20 20 5 10 20cm 3

20 1 60 5
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0.5 4.0N/mm2 1.8 9.0N/mm2

8.5h

7

50cm 23cm
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(N/mm2) 

0 0.3 0 1.1

0.3 0.5 1.1 1.8

0.5 4.0 1.8 9.0

4.0 9.0
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1

2

1 2

1

1 
2 ×

1 ×
2 ×
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5

2017 [2018]

UFC

10 10

 8.1 13.4 3.1 

10

20 30

1 2 7

1 30N/mm2 2

124N/mm2 7 170N/mm2 150N/mm2

7
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 12.0 23.4 2.3 

 28.6 37.8 5.0 

 25.3 34.3 12.3 

 24.7 33.5 10.6 

7
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6

0.5m3/ 0.5m3/

4,000 3,500mm 40mm 3,500 3,500mm 40mm

0.5m3

6

0.5m3

1 

7 7
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UFC

UFC

1

UFC UFC

2 7m3

45Hz 1 0.5m3

20 25

3 /

UFC
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No. (m3) 
mm

1

1 0.50 25 263 

260 

30 

2.5 

3.5% 

21.5 

2 0.60 25 

3 0.50 25 

4 0.50 20 266 2.8 27.5 

5 0.50 25 

6 0.50 20 

7 0.50 20 268 1.7 28.0 

2

1 0.50 30 278 2.5 17.0 

2 0.50 20 

3 0.50 20 

4 0.50 20 266 2.7 20.0 

5 0.50 25 

6 0.25 20 

7 0.50 20 276 2.0 19.5 

2

UFC 2

UFC 0.5m3
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1

ACI 305.1-06[2007]

UFC
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3

T A

C H J 4

3 165N/mm2 7

175N/mm2 18

190N/mm2

UFC [2004] (1)

UFC 8.8N/mm2

UFC

fb = 2.59ft + 1.54 (1) 

fb N/mm2 ft N/mm2
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 11.6 21.7 6.2 

A  21.0 43.4 9.9 

C  21.4 43.4 9.6 

H  22.9 32.6 11.5 

J  24.4 40.6 10.6 

 19.6 43.4 9.9 

 16.4 21.9 12.0 

A  25.9 44.0 13.2 

C  24.5 44.6 16.0 

H  22.7 33.9 15.0 

J

 22.4 34.7 8.4 
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UFC

UFC

UFC

UFC

UFC

UFC

UFC

UFC

1

a

UFC 5mm

kg/m3

kg

230 1 1830 330 24 157 

1
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b

UFC 10 10 40cm

5 10cm

7.5MPa

30 1 60 5

1.7

40 120N/mm2
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2

a

1.7 1.7 No.7

1.3

No.5

No.4

UFC

1.3 1.7

No. (N/mm2)
1 36 1.3 
2 58 1.3 
3 80 1.0 
4 80 1.0 
5 80 1.3 
6 80 1.7 
7 80 1.7 
8 91 1.7 
9 108 1.7 

10 120 1.7 

b

No.3

No.6
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c

58 108N/mm2 No.2 5 7 9

36N/mm2 No.1

120N/mm2 No.10

60 100N/mm2

No. 

1 12 

2 16 

3 20 

4 20 

7 20 

10 36 
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UFC

1,000 1,500mm 50mm UFC 20

1

a

UFC 5mm

kg/m3

kg

230  1830 330 20 24 157 

b

400L

30

15 2
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c

1 /

 260 30mm 
 3.5

 10
30N/mm2  1

180N/mm2  14
 25N/mm2  14

14
 +1 -3mm 

d
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 1  2

 30  65

 24h 5h 

e

1.3

2

a

270mm 260 30mm

2.5

10
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b

64

77

1 60 90N/mm2

2

190N/mm2 180N/mm2 2

65 5h UFC [2004]

90 -48h

1 36.7N/mm2

25N/mm2

UFC
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c

58 108N/mm2
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d

UFC

3

UFC
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UFC

1 UFC 15 20

80%

2 4 140m3 80

UFC

3 UFC

4

5 UFC

1.3 1.7

60 100N/mm2

6 UFC UFC

90 -48h
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American Concrete Institute, ACI 305.1-06 Specification for Hot Weather Concreting, 

Reported by ACI Committee 305, 2007. 

pp.523-524 2006 

Vol.28 No.1 pp.1265-1270

2006

3

pp.387-388 2005. 

pp.199-200 2001. 

AE

63 5 pp.505-506 2008. 

pp.49-50

2006. 

Vol.31 No.9 pp.53-61 1993. 

Vol.32

No.7 pp.100-104 1994. 

2017 pp.126-127 2018

113 2004

200N/mm2 4

pp.1001-1002 2010. 
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UFC

UFC

UFC

UFC

C3A

C3S

28

C3A C3S

10 20%

20%

14 21%

21%

14~21%

JIS A 5005

600kg/m3

230 290mm
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3 UFC UFC

UFC

200 100

ASR ASR

UFC

UFC

15 20 /

UFC
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UFC 90 -48h

UFC

UFC

UFC

UFC 15 20 /

200L 2

UFC



- 180 - 

UFC
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