
  

 ˥˲˯ˮ ˶ˣ˟˰ ˢ˯ˡˮˢ ˶ˣ˷˧˞E 
 

 ˧˵ˣˤ˧˥ ˸ˣ˞˪˟˦˫˧˲ˣ˵˷ˬ  ˥˲˯ˮ˟E ˟ ˣ˶˷ˣ˞ ˢˡˮ˵˟ ˷ˣˬ˧˷˪-30  ,˶˟ˣ˦˵ˣ˞˪2015 ˧ˡ˧ ˪˰ 
 Tacoma Engineers :˸ˣ˞˟ˢ ˸ˣˮ˧˵˸ˢ ˧˲ ˪˰ ˫ˠ ˣˮ˥˟ˮ ˢ˪˞ ˸ˣ˞˪˟˦ .ˣ˧˶˞˦ˮˣ˞ ˤˣ˥ˬ˟ ˷ˣˬ˧˷˪ 
 

-  ˢ˦˶˟˪˞ ˢ˧ˮ˟ ˸ˮ˧˵˸2014 
-  ˢ˧˟ˬˣ˪ˣ˵ ˷˧˦˧˶˟ ˢ˧ˮ˟ ˸ˮ˧˵˸2012 
-  ˢ˟ˣ˦˧ˮˬ ˢ˧ˮ˟ ˸ˮ˧˵˸2014 
-  ˢ'˴ˣ˵˯ ˢ˟ˣˮ ˢ˧ˮ˟ ˸ˮ˧˵˸2014 
-  ˸ˮ˧˵˸ ˧ˡ˧ ˪˰ ˢˮ˩ˡˣ˰˷ ˧˲˩ ˸˧˴˶˞ˢ ˢ˧ˮ˟ˢ ˸ˮ˧˵˸Uniform Building and Accessibility  ˭˞ˣ'˴˵˯˟

)2010( 
 

 ˣ˟ ˫ˣ˵ˬ˟ ˸ˣ˷˶ˡˮ ˸ˣ˞˟ˢ ˸ˣ˷˧˶ˡˢSa(0.2 >= 0.67 
-  ˸ˣ˥˲˪ ˞ˡˣˣ˪3  ˶ˡˠˣˬˢ ˥ˣˣ˶ˢ ˧˲˪ ˱ˣ˵˷ˬ ˪˩˟ ˱˵˧ˢ ˧˵ˣ˷˧˥˫˧˲ˣ˵˷ˬˢ ˸ˣ˞˪˟˦˟. 
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 ˸ˣ˞˪˟˦˫˧˲ˣ˵˷ˬ 



 

 

 

 

 

 

˭ˣˮ˩˸ ˸ˣ˪˟ˠˢ 

 

1.  ˪˰ ˸ˣ˪˥ ˣ˪˞ ˸ˣ˞˪˟˦ ˫˧˶ˣˠˬ ˧ˮ˧˧ˮ˟ˡ˟˪˟ ˧ˬˣ˞˪ˮ˧˟ˢ ˢ˧˧ˮ˟ˢ ˧ˡˣ˵ ˸ˣˮ˵˸˟ ˫˧ˡˬˣ˰ˢ˫˧  ˧˩˧˶ˡˬ ˣ˞

 ˡ˧ˠ˞˸ ˶ˣ˟˰ ˫˧˧ˡˮ˵ ˫˧˶˴ˣˬ ˸˩˶˰ˢ ˸ˣ˥"ˣˡ ˧ˡ˧ ˪˰ ˫˧˶˩ˣˬˢ ˭ˣˮ˩˸ˢNUDURA . ˧˩ ˥˧ˮˢ˪ ˷˧

:˸˞ ˪ˣ˪˩˪ ˫˧˧ˣ˷˰ ˶˷˞ ,˫˧ˬ˧˞˸ˬˢ ˫˧˧ˬˣ˵ˬˢ ˢ˧˧ˮ˟ˢ ˧˵ˣ˥˟ ˡˣˬ˰˸ ˢ˧˧ˮ˟ˢ 

¶  ˵˪˥9  ˢˡˮ˵ ˪˷ ˧ˬˣ˞˪ˢ ˢ˧˧ˮ˟ˢ ˡˣ˵˟ï 2010 

¶  ˵˪˥9  ˯˧˯˟ ˪˰ ˵˲ˮˣˢ˷ ,˫˧ˬ˧˷˧ˢ ˫˧˧˪˞˧˴ˮ˟ˣ˶˲ˢ ˢ˧˧ˮ˟ˢ ˧ˡˣ˵˟˪˧˰˪ ˢ˷˧˶ˡˢ 

 ,ˢˤ ˨ˬ˯ˬ˟ ˫˧˧ˣ˴ˬˢ ˫ˣ˷˧˧ˢ ˣ˞ ˭ˣˮ˩˸ˢ ˧˶˦ˬ˶˲˟ ˸ˡˬˣ˰ ˢˮ˧˞ ˸˰˴ˣˬˢ ˢ˧˧ˮ˟ˢ ˸˧ˮ˩˸ ˫˞ :ˢ˶˰ˢ

.˫˧ˬ˧˷˧ˢ ˫˧˦˶ˡˮ˦˯˪ ˫˞˸ˢ˟ ˭ˣˮ˩˸ ˭˧˩ˢ˪ ˸ˮˬ ˪˰ ˧ˬˣ˵ˬ ˧˰ˣ˴˵ˬ ˭ˮ˩˸ˬ ˵˧˯˰ˢ˪ ˷˧ 

 

2.  ˫˧˪ˣ˪˩ ˫ˮ˧˞ ˫˧˞˟ˢ ˫˧˧˪ˬ˧˯˵ˬˢ ˫˧˯ˬˣ˰ˢ ,˫˧˟ˣ˷˧˥˟˭ˣˮ˩˸˟ ˣ˥ˮˣˢˣ ˢ˧˧ˮ˟ˢ ˸ˣ˞˪˟˦ :ˢˤ ˥˲˯ˮ˟ 

(˞  = (˧˥) ˠˠ ˪˰ ˠ˪˷ ˯ˬˣ˰4.0kPa )84 psf( 

(˟  = (˧˥) ˸˧ˤ˩˶ˬ ˢˬˣ˵˟ ˷ˣˬ˧˷ ˯ˬˣ˰1.9 kPa )40 psf( 

(ɣ  = (˸ˬ) ˢ˲˴˶ˣ ˠˠ ˯ˬˣ˰0.7 kPa )15 psf( 

(l  = (˸ˬ) ˭ˣ˦˟ ˸ˣ˲˧˲˴23.6 ˭ˣ˦ˣ˧ˮ ˣ˪˧˵\ˬ3 )150 ˡˮˣ˞˲\˪ˠ˶3( 

(s  = (˸ˬ) ˢˮ˟˪ ˸ˣ˲˧˲˴20.0 ˭ˣ˦ˣ˧ˮ ˣ˪˧˵\ˬ3 )128 ˡˮˣ˞˲\˪ˠ˶3( 

 

3. ˞˟ ˫˧˶ˤˣ˲ˬˢ ˫˧˯ˬˣ˰ˢˡ˧˥˞ ˭˲ˣ  ˢˤ ˥˲˯ˮ˟ ˸ˣ˞˪˟˦˟ ˫˧ˮ˧ˣ˴ˬˢ˧˞˟ˣ˷˧˥˟ ˫˧˪ˣ˪˩ ˫ˮ  ˭ˣˮ˩˸˟ ˣ˶˰ˣ˷ˣ

˞˪ˢ ˫˧˯ˬˣ˰˪ ˢˬ˞˸ˢ˟ ˫˧˲ˣ˵˷ˬ- ˢ˶˰ˢ˟ ˫˧ˮ˧ˣ˴ˬˢ ˫˧˟˷ˣ˥ˬ2. 

 

  

 ˸ˣ˞˪˟˦˫˧˲ˣ˵˷ˬ 



 

 

 

 

 

 

 

4.  ˪˰ˢ ˯ˬˣ˰ˢ ˟˷ˣ˥ˬ ˸ˣ˧ˢ˪ ˡ˧˥˞ ˭˲ˣ˞˟ ˶ˤˣ˲ˬ ˯ˬˣ˰ ˸˪˲˩ˢ ˧ˡ˧ ˪˰) ˧˥ ,ˢ˲˴˶LL) ˸ˬˣ (DL(, 

ˣ ˢ˲˴˶ ˟˥ˣ˶˟\ ˪˷ ˨ˬˣ˸ ˟˥ˣ˶ ,˫˧˩ˬˣ˸ ˠˠ ˣ˞ˢ˲˴˶\ ˸˲˯ˣˢ ˧ˡ˧ ˪˰ ˰˟˵ˮ ˠˠ ˪˩˟ ˵ˣˤ˧˥ ˨˶ˣ˞ ˸˧˴˥ˬ

 ˪˩ ˣ˞ ˸˧˵˲ˣ˞ ˠˠ ˸˶ˣ˵˧˰ˣ˲˧˷  ,ˢˬˠˣˡ˪ .˭ˣ˦˟ˢ ˱ˣ˵˷ˬ ˪˰ ˶ˣ˟˰˟ˬˣ˸ˢ ˱ˣ˵˷ˬ ˟˨˸ˣ˶ˣ˵  ˢ˲˴˶

 ˨˶ˣ˞˪ ˰˧ˠˬˣ3.05 ) ˬ10ô ï 0ôô ˟˷ˣ˥˧ ,ˡ˟˪˟ ˡ˥˞ ˢ˴˵˟ () ˡ˧˥˞ ˭˲ˣ˞˟ ˶ˤˣ˲ˬ ˯ˬˣ˰UDLˢ˶ˣ˴˟ ( 

:ˢ˞˟ˢ 

 

:˧˶˦ˬ ˟ˣ˷˧˥ 

UDL  =TW (LL + DL)  =3.05 ˬ\2 )1.9 kPa + 0.7 kPA = (3.965 ˭ˣ˦ˣ˧ˮ ˣ˪˧˵\ˬ 

 

:˧˪˞˧˶˲ˬ˧˞ ˟ˣ˷˧˥ 

UDL  =TW (LL + DL)  =10 ˪ˠ˶\2 )40 psf + 15 psf = (275 ˡˮˣ˞˲\˪ˠ˶ 

 

5.  ˪˷ ˢ˧˧˦˯ ˸˪˟ˠˢ ˧˪˰˟ ˢˤ ˥˲˯ˮ˟ ˸ˣ˞˪˟˦˟ ˫˧˲ˣ˵˷ˬ ˧ˮˣˮ˩˸L/360. 

 

6.  ˢˬˣ˵˪ ˪˟ˠˣˬ ˭ˣˮ˩˸ˢ.ˢˬˡ˞ˢ ˧ˮ˲ ˪˰ˬ ˸ˣˬˣ˵ ˧˸˷ ˪˷ ˫ˣˬ˧˯˵ˬˣ ˢˬˡ˞ˢ ˧ˮ˲ ˸˥˸ˬ ˸˥˞ 

 

7. ˢ˲˴˶ ˸ˣ˪ˣ˟ˠ ˥ˣˣ˦  = ˧˪ˬ˧˯˵ˬ7.32 ) ˬ24 .(˪ˠ˶ 

 

8. ˢ˶˵˸ ˸ˣ˪ˣ˟ˠ ˥ˣˣ˦  = ˧˪ˬ˧˯˵ˬ12.2 ) ˬ40 .(˪ˠ˶ 

 

9.  ˸˞˷˪ ˫˧ˮˮˣ˩˸ˬ ˫˧˲ˣ˵˷ˬˢ˟ ˧˶ˣˤ˧˲ˡ˟˪˟ ˡ˧˥˞ ˢˡ˧˟˩ ˣ˵ ˯ˬˣ˰. ˰ˣ˴˵ˬ ˭ˮ˩˸ˬ ˵˧˯˰ˢ˪ ˷˧ ˧ˬˣ˵ˬ ˧

ˢ ˸˞ ˭ˮ˩˸˪ ˸ˮˬ ˪˰ ˫˧˯ˬˣ˰ ˪˷ˬ˪ ,˫˧˧˸ˡˣ˵ˮ ˣ˞ ˫˧˧˟˥ˣ˶ ˫˧˯ˬˣ˰˟ ˡˣˬ˰˪ ˣ˪˩ˣ˧˷ ˨˩ ˫˧˲ˣ˵˷ˬ

 ˫˧ˤ˩ˣ˶ˬ˭ˣˠ˩ ˸ˣ˶ˣ˵ .˫˧ˬ˧˷˧ˢ ˫˧˦˶ˡˮ˦˯˪ ˫˞˸ˢ˟ ,˸ˣ˦ˣˬˣ ˫˧ˡˣˬ˰ ,ˢ˩˧ˬ˸ 

 

10.  ˱ˣ˵˷ˬ ˵ˣˤ˧˥:˫˧˞˟ˢ ˸˞ ˪ˣ˪˩˧ ˧˪ˬ˧ˮ˧ˬ 

¶  ˭ˣ˧˪˰ ˦ˣˬ10M  ˫˵ˣˬˬˢ38 ) ˬ"ˬ1Aôô ˱ˣ˵˷ˬˢ ˪˷ ˭ˣ˧˪˰ˢ ˵˪˥ˢˬ (˨˷ˬ˸ˬˣ ˪ ˨˶ˣ˞

 ˪˷ ˧˪ˬ˧ˮ˧ˬ610 ) ˬ"ˬ24ò.ˢ˴˵ ˪˩˟ ˶˧˵ˢ ˥˸˲˪ ˶˟˰ˬ ( 

¶  ˸ˣ˦ˣˬ ˣ˧ˢ˧ ˫˧ˮˣ˸˥˸ˣ˵˲ˣ˯˧ ˟ˣ ˸ˣˬ˩˟ ,ˢˤ ˥˲˯ˮ˟ ˫˧˲ˣ˵˷ˬˢ ˸ˣ˞˪˟˦˟ ˫˧ˮ˧ˣ˴ˬˢ ˶˦ˣ˵

 ˭ˣ˦˟ ˧ˣ˯˧˩ ˫˰ ˣˮ˵˸ˣ˧˪˷ 38 ) ˬ"ˬ1Aôô˸˧ˣ (ˣ˩˷ˬ ˪ ˪˷ ˧˪ˬ˧ˮ˧ˬ ˨˶ˣ˞610 ) ˬ"ˬ24ò ˶˟˰ˬ (

.ˢ˴˵ ˪˩˟ ˶˧˵ˢ ˥˸˲˪ 

¶  ˣˮ˵˸ˣ˧ ,ˢ˷˧˶ˡ ˢˮ˷˧ ˶˷˞˩˫˧˲˲ˣ˩ˬ ˫˧˵ˣ˷˧˥ 10M ˟˯ ,˫˧ˮˣ˸˥˸ˢˣ ˫˧ˮˣ˧˪˰ˢ ˸ˣ˦ˣˬˢ ˟˧

˟ ˫˧˞˴ˬˮˢ ˫˧˶ˣ˧˴˟ˣ ˸ˣ˞˪˟˦˟ ˫˧ˮ˧ˣ˴ˬˢ ˥ˣˣ˧˶ˢˣ ˫˧ˡˬ˧ˬ˪ ˫˞˸ˢ˟˱ˣ˯ .ˢˤ ˵˪˥ 

  

 ˸ˣ˞˪˟˦˫˧˲ˣ˵˷ˬ 



 

 

 

 

 

11.  ˢ˶˰ˢ˟ ˱ˣ˵˷ˬ ˪ˤ˶˟ ˧˦˶˲ˬ10  ˶˧˵ ˵ˣˤ˧˥ ˧˩ ˫˧˥˧ˮˬ ˧˵˲ˣ˞ ˱˧˴˶10M ˧ˮ˷ˬ ˶ˬ˷ˮ ,˧ˡ˴  ˶˧˵ˢ ˥˸˲

-˟457 ) ˬ"ˬ18ôô (o.c.. 

 

12. ˷˩˶˧˵ ˨˶ˣ˞ ˬ ˭˦˵ ˫˧˥˸˲ ˧ˮ˷ ˭˧˟ ˭ˣ˦˟-305 ) ˬ"ˬ12ôô ˨˩ ˱ˣ˵˷ˬˢ ˸˞ ˵ˤ˥˪ ˷˧ ,(˸˞ ˸ˣ˯˩˪  ˧ˮ˷

 .˫˧˥˸˲ˢ 

 

13. ˷˩ ˫˧˥˸˲ ˧ˮ˷ ˭˧˟ ˭ˣ˦˟ ˶˧˵ ˨˶ˣ˞ˢˬ ˭˦˵-610 ) ˬ"ˬ24ôô(ˬ ˪ˣˡˠ ˫˧˥˸˲ˢˬ ˡ˥˞ ˪˩˷ ˭˩˧ˢˣ ,-1.53 

) ˬ5ô ï 0ôô(  ˨˩ ˱ˣ˵˷ˬˢ ˸˞ ˵ˤ˥˪ ˷˧ ,ˣ˩˶ˣ˞˟˸˞ ˸ˣ˯˩˪ ˫˧˥˸˲ˢ ˧ˮ˷. 

 

14.  ˧˶˟˥ˬ ˭˧˵˸ˢ˪ ˭˧˞ ˨ˣ˸˟ ˢ˧˧ˮ˟610 ) ˬ"ˬ24ôô.˶˧˵ ˥˸˲ ˪˩ ˧ˡ˧˴ ˧ˮ˷ˬ ( 

 

15. :˪˰ ˡˣˬ˰˧ ˧˪ˬ˧ˮ˧ˬ ˸ˣ˦ˣˬ ˸˲˧˲˥ ˨˶ˣ˞ 

 

(˞ 457 ) ˬ"ˬ18ôô ˸ˣ˦ˣˬ ˶ˣ˟˰ (10M 

(˟ 660 ) ˬ"ˬ26ôô ˸ˣ˦ˣˬ ˶ˣ˟˰ (15M 

(ɣ 762 ) ˬ"ˬ30ôô ˸ˣ˦ˣˬ ˶ˣ˟˰ (20M 

 

16. ˩˷ ˣˮ˧ˢ˷ ˥ˣˣ˧˶ˣ ˭ˣ˦˟ ˡ˴ ˧ˣ˯˧˩˪ ˰˧ˠˢ˪ ˫˧˪ˣ˩˧ ˫ˮ˧˞ ˱ˣ˵˷ˬˢ ˨ˣ˸˟ ˸ˣ˦ˣˬ38 ) ˬ"ˬ1Aôô ( ,˫˧˧˪ˬ˧ˮ˧ˬ

:˫˧ˡˠˣ˞ˬˢ ˸ˣ˦ˣˬˢ ˪˩ ˪˰ ˸ˣ˪˥ ˸ˣ˞˟ˢ ˸ˣ˶˰ˢˢ .˸ˣ˦ˣˬˢ ˸˞ ˡˠ˞˪ ˷˧ 

 

(˞  ˢ˥ˮˢˢˣ ,˧ˮ˷ˢ ˫˰ ˡ˥˞ ˰ˠˬ˟ ˫˧˪˧˟˵ˬ ˵ˣˤ˧˥ ˸ˣ˦ˣˬ ˢ˰˟˶˞ ˶˸ˣ˧ˢ ˪˩˪ ˳˟˵˪ ˭˸˧ˮ

 ˣ˞ ˫˧˦ˣˣ˥ˬ ,˫˧˶ˣ˷˵ ˣ˧ˢ˧ ˫˧ˡˠˣ˞ˬ ˸ˣ˦ˣˬ .˸˥˞ ˢˡ˧˥˧˩ ˣ˪˰˲˧ ˫ˢ˷ ˞˧ˢ ˭˧˲ˣ˪˧˥˪

 ˥˧˦˟ˢ˪ ˧ˡ˩ ˫˧˵ˡˣˢˬ˶˞˷˧˧˷ x˫ˬˣ˵ˬ˟. 

  

 ˸ˣ˞˪˟˦˫˧˲ˣ˵˷ˬ 



 

 

 

 

 

 

(˟  ˣ˞) ˱ˣ˵˷ˬ ˨˶ˣ˞ ˥ˣˣ˦˟ ˫˧˧˸˯ˢ˪ ˫˧˧ˣ˷˰ ˸ˣ˦ˣˬ ˪˷ ˭ˣ˸ˮ ˡˠ˞ ˨ˣ˸˟ ˫˧ˡ˧˥˧ ˸ˣ˦ˣˬ

 ˸ˣˮˣ˷ ˸ˣˡˣ˵ˮ˟ ˫˧˧˸˯ˢ˪ ˸ˣ˦ˣˬˢ ˪˰ ,˸˞ˤ ˫˰ ,(ˢ˲˧˲˩ ˶˟˥ˬˢ ˸ˣ˞˴ˬˮ ˪˷ ˵˥˶ˬ˟

 ˸ˣ˥˲˪40  ˫˧ˬ˰˲˶˦ˣ˵ s˦ˣˬ .˧ˮ˷ˢˬ ˡ˥˞ 

(ɣ ˢ ˸ˣ˦ˣˬ ˪˷ ˭ˣ˸ˮ ˡˠ˞ ˪˩˟˯ˣˬ˰  ,ˢ˯˧˥ˡ ˣ˞ ˥˸ˬ˟ ˸ˣ˥˸˲˸ˢ ˨˶ˣ˞ˣ ˢ˲˧˲˥ˢ ˨˶ˣ˞ ˪˰

 ˸ˣ˧ˢ˪ ,ˡˠ˞ˢ ˨ˣ˸˟ ˸ˣ˦ˣˬˢ˩ ˡ˧˥˧ ˦ˣˬ-x˟ ˪ˡˠˣˬ-10%  ˡˠ˞ ˶ˣ˟˰2  ,˸ˣ˦ˣˬ20% 

 ˡˠ˞ ˶ˣ˟˰3 ˣ ,˸ˣ˦ˣˬ-33%  ˡˠ˞ ˶ˣ˟˰4 ˸˸˟ ˭˧ˣ˴˷ ˧˲˩ ,˟ˣ˷ .˸ˣ˦ˣˬ-˪ '˟ ˢ˶˰ˢ˪˧˰ ,

.ˡˠ˞˟ ˫˧˶ˣˤ˷ˢ ˫˧ˡˡˣ˟ ˸ˣ˦ˣˬ ˪˷ ˢ˲˧˲˥ ˶˷˲˞˪ ˭˧˞ 

 

17.  ˢ˪ ˭ˣ˦˟ˢ ˸ˣˡˣ˟˰ ˪˰:ˢˡˣ˟˰ˣ ˫˧˶ˬˣ˥ ˶ˣ˟˰ ˫˧˞˟ˢ ˫˧ˮ˵˸ˢ ˪˷ ˸ˣˮˣ˶˥˞ˢ ˸ˣ˶ˣˡˢˬ˪ ˫˧˞˸ 

¶ CAN/CSAðA23.1 /A23.2 /A23.3 

 

18.  ˪˰ˢ ˪ˤ˶˟ ˸ˣ˧ˢ˪ ˵ˣˤ˧˥ˣ˷˧˶ˡˣ ˢ˧˧˷˰˸ˢ ˧˪˪˩˪ ˫˞˸ˢ˟ ˫˵ˣˬ˧ˣ ,˸ˣˣ˰ˬ ˫˧˧˦˶ˡˮ˦˯ˢ ˸ ˸ˣˠˣˢˮˢ

 ˢˡˮ˵˟ ˣ˵˲ˣ˯˧ˣ˧˯ˡˢ ˳ˬ˞ˬ˩ ˞˟ˢ : 

¶  :ˢˡˮ˵Grade 400 )400 MPa( 

 

19. ˰ ˪ˢ ˵ˤˣ˥˷ ˥˧ˮˢ˪ ˭ˣˮ˩˸ˢˢ˯˧˥ˡ  ˧˪ˬ˧ˮ˧ˬˢ˪ ˨˷ˬ28 ˷ ˭ˣ˦˟ˢ ˪˷ ˫˧ˬ˧ˣˬ˧˷˟ ˢ˧ˢ˧ ˢˮ˵˸ˢ˟ ˷20 

Mpa  )3,000 psi.( 

 

20.  ˶ˣ˟˰ ˢ˧˧ˮ˟ˢ ˧ˡˣ˵ ˪˷ ˸ˣˮˣ˶˥˞ˢ ˸ˣ˶ˣˡˢˬ˪ ˫˧˞˸ˢ˪ ˶˸˞˟ ˢˡˣ˟˰ˢ ˪˩ ˪˷ ˢ˧˧ˮ˟ˢˣ ˭ˣˮ˩˸ˢ ˪˰

 ˸ˣ˞˧˶˟ˢ ˸ˣˮ˵˸ ˪˩ ˭˩ˣ ˫˧˧ˬˣ˵ˬ ˶ˤ˰ ˧˵ˣ˥ˣ ˫˧ˡˣ˵ ˸ˣˮ˵˸ ˸ˣ˟˶˪ ,˸˰˴˟˸ˬ ˢˮ˵˸ˢˢ ˣ˟ ˶ˣˤ˞ˢ
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22.  ,ˢ˧˧ˮ˟ˢ ˠˠ ˣ˞ ˸˲˴˶ ˸ˣ˩˶˰ˬ ˧ˡ˧ ˪˰ ˸˧˟˥ˣ˶ ˢ˶ˣ˴˟ ˨ˬ˸ˢ˪ ˫˧˲ˣ˵˷ˬˢ ˪˷ ˭ˣ˧˪˰ˢ ˵˪˥ˢ ˪˰

.˫˧˶˥˞ ˧ˡ˧ ˪˰ ˣˮˮ˩ˣ˸˧˷ 

  

 ˸ˣ˞˪˟˦˫˧˲ˣ˵˷ˬ 



 

 

 

 

 

 

 

 

 

 

23.  ˪˰ ˨˪ˢˬ˟ ˢˣ˟ˠ ˶ˡ˸˟ ˦˦˶ ˰˴˟˪ ˭˪˟˵ˢ˸˥ˮˢ ˭ˣ˦˟ˢ ˪˩. 

 

24.  ˨˷ˬ˟ ˫˧˰˵˷ˬˣ ˭ˣ˞˲˧˵˪ ˢ˲˧˷˥ˬ ˭ˣ˦˟ˢ ˪˰ ˭ˠˢ˪ ˸ˮˬ ˪˰ ˫˧ˬ˧˞˸ˬ ˫˧ˡ˰˴˟ ˦ˣ˵ˮ˪ ˭˪˟˵ˢ ˪˰

.˭ˣ˦˟ˢ ˫ˣ˵˧ˬ ˶˥˞˪ ˸ˣ˥˲˪ ˫˧ˬ˧ ˢ˰˟˷ 

 

25.  ˧˪ˬ˧˦˲ˣ˞˸ˣ˷˰˪  ˪˷ ˧˪ˬ˧˯˵ˬ ˶˦ˣ˵˟ ˢˮˣ˲˞ ˳˴˥˟ ˷ˣˬ˧˷9.5 ) ˬ"ˬ3/8ôô˳˴˥˟ ˣ˞ (  ˶˦ˣ˵˟ ˦ˠ˶ˠ˞

 ˪˷ ˧˪ˬ˧˯˵ˬ9.5 ) ˬ"ˬ3/8ôô.( 

 

 ˧˟ˣ˰˟ ˭ˣ˦˟ ˸ˣ˶˧˵ ˶ˣ˟˰100 ) ˬ"ˬ4ôôˣ (-150 ) ˬ"ˬ6ôô˦ˠ˶ˠ˞ ˳˴˥˟ ˷ˬ˸˷ˢ˪ ˶˸ˣˬ (  ˡ˰ ˪˷ ˶˦ˣ˵˟

12.7 ) ˬ"ˬ1/2ôô˰ˣ ,( ˧˟ˣ˰˟ ˭ˣ˦˟ ˸ˣ˶˧˵ ˶ˣ˟200 ) ˬ"ˬ8ôôˣ (-250 ) ˬ"ˬ10ôô (˟˳˴˥  ˶˦ˣ˵˟ ˦ˠ˶ˠ˞

 ˪˷ ˧˪ˬ˧˯˵ˬ19.1 ) ˬ"ˬ3/4ôô.( 
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 ˢ˰ˣ˶ˠ ˭ˣ˦˟ ˸˟ˣ˶˰˸ˣ ˫˧˪˪˥ˣ ˶˧ˣˣ˞ ˧˯˧˩˪ ˫ˣ˶ˠ˪ ˧ˣ˷˰ ˶˸ˣ˧ ˪ˣˡˠ ˦ˠ˶ˠ˞ ˳˴˥ ˶˦ˣ˵˟ ˷ˣˬ˧˷ .˸˧ˮˠˣˬˣˢ

˧ˣ˵˪ ˦˦˶ˬ ˢ˞˴ˣ˸˩ ˧˪˪˩ ˭˲ˣ˞˟. 
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