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APPENDIX A 

A.1 Occupancy Category of Buildings and Other Structures 

Flood, Wind, Snow, Earthquake and Ice Loads 

 
 

 

 

 

 

 

 

 



 

A.2 Directionality Factor, Kd 

 
  

A.3 Important Factor, I 

 
 

 

 

 

 

 



 
 

A.4 Internal Pressure Coefficients, GCpi 

 

 
 

A.5 Cp for MWFRS: Walls 

 
 

 

 

 

 

 

 

 

 



 

A.6 Cp for MWFRS: Roofs 

 

A.7 Annual Highest Wind Speed in Khartoum, WL 
 

Year Highest Wind Speed (m/s) 
1987 43 
1988 52 
1989 44 
1990 29 
1991 66 
1992 61 
1993 36 
1994 35 
1995 26 
1996 21 
1997 18 
1998 49 
1999 58 
2000 31 
2001 54 
2002 69 
2003 46 
2004 57 
2005 40 
2006 39 



 
 

A.8Minimum Uniformly Distributed Live Loads, LL, and 
Concentrated Live Loads 

 
 

 



 

 
 

 

 

 

 

 

 

 

 



 
 

APPENDIX B 

B.1 Values of Modulus of Elasticity, E  for Normal-Weight 

Concrete 
fc(MPa) Ec(MPa) 

17 17450 

21 21500 

24 23000 

28 24900 

35 27800 

42 30450 

 

B.2 Designation, Diameters, Areas, Perimeters, and Masses of 

Metric Bars 
Bar no 

 

Nominal dimension 

Diameter (mm) Area (mm2) Mass (kg/m) 

10 9.5 71 0.560 

13 12.7 129 0.994 

16 15.9 199 1.552 

19 19.1 284 2.235 

22 22.2 387 3.042 

25 25.4 510 3.973 

29 28.7 645 5.060 

32 32.3 819 6.404 

36 35.8 1006 7.907 

43 43 1452 11.38 

57 57.3 2581 20.24 

 

 



 

B.3 Area of Groups of Standard Metric Bars (mm2) 
Bar 

Desig

n 

Number of Bars 

2 3 4 5 6 7 8 9 10 

#10 142 213 284 355 426 497 568 639 710 

#13 258 387 516 645 774 903 1032 1161 1290 

#16 398 597 796 995 1194 1393 1592 1791 1990 

#19 568 852 1136 1420 1704 1988 2272 2556 2840 

#22 774 116

1 

1548 1935 2322 2709 3096 3483 3870 

#25 102

0 

153

0 

2040 2550 3060 3570 4080 4590 5100 

#29 129

0 

193

5 

2580 3225 3870 4515 5160 5805 6450 

#32 163

8 

245

7 

3276 4095 4914 5733 6552 7371 8190 

#36 201

2 

301

8 

4024 5030 6036 7042 8048 9054 1006

0 

#43 290

4 

435

6 

5808 7260 8712 1016

2 

1161

6 

1306

8 

1452

0 

#57 516

2 

774

3 

1032

4 

1290

5 

1548

6 

1806

7 

2064

8 

2322

9 

2581

0 

 

B.3 Continued 
Bar 

Desig

n 

Number of Bars 

11 12 13 14 15 16 17 18 19 20 

#10 781 852 923 994 1065 1136 1207 1278 1349 1420 



 
 

#13 1419 1548 1677 1806 1935 2064 2193 2322 2451 2580 

#16 2189 2388 2587 2786 2985 3184 3383 3582 3781 3980 

#19 3124 3408 3692 3976 4260 4544 4828 5112 5396 5680 

#22 4257 4644 5031 5418 5805 6192 6579 6966 7353 7740 

#25 5610 6120 6630 7140 7650 8160 8670 9180 9690 1020

0 

#29 7095 7740 8385 9030 9675 1032

0 

1096

5 

1161

0 

1225

5 

1290

0 

#32 9009 9828 1064

7 

1146

6 

1228

5 

1310

4 

1391

3 

1474

2 

1556

1 

1638

0 

#36 1106

6 

1207

2 

1307

8 

1408

4 

1509

0 

1609

6 

1710

2 

1810

8 

1911

4 

2012

0 

#43 1597

2 

1742

4 

1887

6 

2032

8 

2178

0 

2323

2 

2464

8 

2613

6 

2758

8 

2904

0 

#57 2839

1 

3097

2 

3355

3 

3613

4 

3871

5 

4129

6 

4387

7 

4645

8 

4903

9 

5162

0 

 

B.4 Values of 휌	Balanced, 휌 to Achieve Various 휀t Values, and 휌 

Minimum for Flexure. All Values are for Tensile Reinforced 

Rectangular Sections 
Fy (MPa)  Fʹc(MPa) 21 

훽1 = 0.85 

28 

훽1 = 0.85 

35 

훽1 = 

0.814 

42 

훽1 = 

0.764 

 

 

300 

휌	balanced 0.00337 0.0450 0.0538 .0606 

휌 when 휀t =.004 0.0217 0.0289 0.0346 0.0390 

휌 when 휀t =.005 0.0190 0.0253 0.0303 0.0341 

휌 when 휀t =.075 0.0144 0.0193 0.0231 0.0260 

휌 min for flexure 0.0047 0.0047 0.0049 0.0054 



 

 

 

350 

휌	balanced 0.0274 0.0365 0.0437 0.0492 

휌 when 휀t =.004 0.0186 0.0248 0.0297 0.0334 

휌 when 휀t =.005 0.0163 0.0217 0.0259 0.0292 

휌 when 휀t =.075 0.0124 0.0165 0.0198 0.0223 

휌 min for flexure 0.0040 0.0040 0.0042 0.0046 

 

 

420 

휌	balanced 0.0212 0.0283 0.0339 0.0382 

휌 when 휀t =.004 0.0155 0.0206 0.0247 0.0278 

휌 when 휀t =.005 0.0135 0.0181 0.0216 0.0244 

휌 when 휀t =.075 0.0103 0.0138 0.0165 0.0186 

휌 min for flexure 0.0033 0.0033 0.0038 0.0039 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

B.5Effective Length Factor (k) 

 
B.6 Strength Reduction Factor (∅) 

 
 

 

 
 


