No.@ BOX CULVERT FOR ROAD

1. c_alctil‘ation_fof behding moment

section  bh=100°"  h=9( d=84.0 d° =6.0
1) For upper slab | ,
~a) middle point @~G  Mu.max=1025, §xum

po= [ Ye2—800°e= 8.042/0.30

Sl G e 4.909/0. 30 ]_""43'” on

| 0.87x 41000 x43.17 .

h= 0.40x 2500x 106 1o
154 |
Z= 80— = T76.3°" <0.95X84.0=79.8° K

Mrs =0. 87X 41000 x43.17 X 76.3X10"5=1175.0%"™ >My= 1025, 5KNm
Mnc =0.40X% 25GUX180 X 15.4X76.3X10°5=1175. 0¥N™ >Mu=1025. 5¥Nm

| 0K
b) 1ntersect10n pomt ® @ ‘Mu. m1n——-—753 GrRNm
 Ks= Yas-150°%¢ = 4, 909,/0.15 =32.73 om?
0.87% 41000 ><_32-73 o een
A= 0.40%2500X 100 =118
2= 84.0-- ; = 78.1°™ <0.95X84.0=79, §°" 0K
Mas[-—-‘a 87x41000 X32.73 XT78.1%10°5=911.8%¥Nm> 753 pkum
MRC —n 40><2500><100 X11.8X78.1%10-5=921. 8““"‘>753 pKNm
2) For bottom slab _ |
~ section b =100°™ h =100 d =93.0(34.0) d’ =7.0(6.0)
a) middle point-@~® . Mu.max =1347. 1%vm
: As-- Yaz 150“= =" 8. 042/0 150 =53.61 cn®
0. 87% 41000 X53.16
- =15, 2¢m
_.x T 0.40%2500X 100 1.2
S sl 1.2 e
7 = -94.-@-— = §4.4°™ <{,95% 94, (=89, 3¢m 0K

Mes =0.87X 41000 X53.16 X 84.4X 10-5=1600, 4%"n > = 1347, 1%
Mre =0.40% 2500 100 X19.2X 84.4X107®=1620. 555 > =1347. 1¥8m (g
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b) intersection:_point_ D~D Mu.min= ~g17, gkan
AT YaauIS0°t° = 4.909,/0.15 =32.73 op?

0.87X 41000 X 32.7
X = D X3L.T3 1y gem

0.40% 2500 % 100
o 11.8
7= 93, 0——=— = 87.1°™ <0.95%93.0=g8.3°m 0K

Mas -—U 87X 41000 %32,73 x§7.1x10-5 =1016.8""" >Mu=917, g&vm

MRc _-_-—ﬂ 40><2500><100 X11.8%87.1X107°= 1027, 8¥ ™ >}u=9]7. ginm

0K
Notlce thJ.s bar is declde for sheamng forces

o w1th0ut bendlng moments

2. calculatmn for shearlng force ( U.L.S )
| a) For upper slab
N | 1ntersect10n point @=@  Su.max = 408.1%M |
| sectmn b -.mocm h =90  d =840 d =60

. '_ -.. Ysa 3006(.0 _ 5
he= [ o angese ] =43.17 cn
4317 SR
P= e X100 =0.514 %
e o _A08.1x10° ,
Vo= Toox gag = 98-8 Woem
R 15.0 .
Vea= 50.0 +-6-—5—0—-—-(0 514=0.50) = 50.4 N/cm

b) Fof 5o£tom él‘ab

o 1ntersect10n pomt @D=D Su.max = 487. 7N
sectwn b =100 h =100 d —93 0 d =7.0
A= Yoa-150°*° =8.042/0.15= 53.61 cn®

e 53.61 s
== s X =0.577

P 05 x 99,0 100 =0.577 %
487.7x 10°

= 2= ’ = ) N 2

S TToox gag T 54 Wen
o 15.0 o o
= Vea= 50. 0 +—=—(0.577-0.50) = 52.4 N/on® O

' -_Not‘ice: this bar is decide for shéaring force
| about point @, @ and @, @
1-4



e.-No:@B-ox- CULVERT FOR ROAD

_11:800

- 10.000

ol Jec

_Yos-306" |

—

1 ;

CTC -

Y25 - 300

Y25 - 300"

. :Y—3_2 "“.lASObCTCZ . .

7 700




NO(D BOX CULVERT FOR ROAD
: '_-D=02090m '

(I)Dead load
- a) vertical load -~~~ - {case~1)

.~ For upper slab wl = 22.5X0,50+10.6x1.504+23. 690,90

61. 340 kN“m

{ .

For side wall ¥2 = 23,6%0.80 18. 880

Por bottom siab ¥3 = 81940 + -EX 10080000 - 85.016 -
b} Horizontal load -=- garth pressure ----: (case-2)

For side wall = (22.6X0. 50419, 60X 1, 95) X0, 500 = 24.760 kN./m

89. 440 ”

f

_ P?. = (22 §X0,504+-19.60¢ 8. 55X 0. 500
~ (2)Live load |
a) Vertical load ----+-' (case-$)

4500 1800, 4500

4700 5_i00 2900 B = 0.300+2.00040,900 = $.200 m
|_Pil-267¢6 | - |
Py 10 %X 30
TIT Pl= e = 26.786 KN/m
2900 3 400 l 4 700 ' For bottom slab
o o L - 2%26.786X8.20 ..
L-080 . P2 | 10, 80 = 1.5.373 KN/n
b) ‘!ertxcal load of partial ---- ‘(case-&)
1 7400 _ For bottom slab
800 3300 . 5800 ,
| P1=16786 py »  LX125.7863.200
sy LT T T _ - 10. 80
oo | - - 4 §X26.786% 3. 20(3. 80+2. 00)
3200 ) 760 . = 10. 802 |
- L=1080 = 15.873 + 25.573 =[P2-1 = +41. 446 KN/n
T . “r P2-2 = -9.700 KN m
| 8752 204
c) Vérti@a_l l_oad.'fOf partial ------ {case~5)
18004800 6000 140
" Iiszoo _ 4600 - 112Q0
e ??2578_6 By F1 For bottor slab
-J" T ”. : Pz_-zs.'fas(zxs 20+3+1, 20)
-1 - 10. 80
R R L _6X26.786(3.20x3. §0+3. 20 X 2, 003, 00 X 3. 90-1. 20 X 4. 80)
3200 4600 1 300 | 10. 80°
. L=1080 | = 26.200 = 1.516 = [P2-1 =27.806 KN/m
| o g 1 P2-2 =24.774 KN/nm
i E o : : ‘I?-. ' .
) Horizontal load of live load surcharge ~====~ (case~6)

Pe = goko = 34,300 x 0.500 = 17.150 KN/m
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~ CALCULATION POINTS
o OF EACH FORCE

—— _L=10800
40D, 1660 4 x1670 =6.680 1660_ 1400
- .
ar ] SE
o 48
I
4 i
u)
-4 . T (d
' #
L -
g
R R : — g
40D |a860L 4 x1570=6.280 | 1860. 400
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NO® BOX CULVERT FOR ROAD
S D= 0.500 = - '

(1)Dead load
- a) vertical load ~---' (case-1)

For upper slab wl = 22.6X0. 50+ 23, 6x0. 90 = 32.540 kN m

For side wall w2 = 23.6x0,80 : = 18.880 #

Por bottom slab W3 = 32,540 -+ 188804 80 = 55,615
b) Horizontal load --- earth pressure ----- (case-2) |

10.060 kN m

- For side wall  P1 = (22.6X0.50-+19.60% 0, 45) X 0. 500
o 4740

P2 = (22,6X0.504+19. 60X 7. 05) X 0. 500

(2)Live load

a) Vertical load of center ~------- (case~3)
4500 1800 4500 | B = 0.30040.500+0,900 = 1.700 n
| 1¢6 360 10 30
L . X
~ nl Meildo.azo toads PL= oy gy © 50420 KW/
For bottom slab
B . 2x50.420%1.70
o P2 = ST = 15.873 KN/m
L =10.800
b} Vertical load of partial ---- (case-4)
8501800 8150 _ For bottom slab
_ g _ 2X50.42X1.70
17 KI)[Q 1700 7300 PL = 10. 80
Py pil=50.420 o 6 50.42x1.70(4. 55+ 2. 75)
A=Y _ + 5
10, 80
= 15,878 + 32.187 =[P2-1 = +48. 060 KN,/m
P2-2 = -16,314 KN/n
_L=10.800
8063 2737
s 9
' c)_?eftigaijload:of partial ------ (case-5)
8501800 6000 1800350
10D 1700 4300 1740 1200
MO T T TR0 For bottom stab
kLl eksog2o el e pge 50-420(1. 70X 3+1. 20)
Tl - T - 10.80
IE RN __ R 1 6 50.420(1. 70X 4.55+1. 70X 2, 75-1. 70X 3. 25~1. 200 X% 4, 80}
W S = 29412 & 2.918 = [P2-1=32.330 KN /m
L =10 800 P2-2=26.494 KN./m
d) Horizontal load of live load surcharge ------- (case-6)
_ g?'g '13?0 ::¥ 3?20 = 34.1300 #ﬂ,’nﬁ -f ----- iive load surcharge
Pe = goko =.34,300 X 0.500 = 17.150 KN m
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| NO © BOXCUL\/ERT FOR RORD
: .D Shape and Size

TS 53

- . T ESY

- ! ) e

a ™
I p q9
li=8700 T N
T : 0
7Q§£ 8.000. _ '?JE%

. Ba= 9.400
Where S
D depth of asphalt and similar surface soil.

2) F actor ot sect ion

A =100 x 070 -0.7000M
.-._L(X)__ixé_Q,mi = 0.02858 M?

-1.00 x 080 08000

I

A :

] --L00 x080° .0 o6
A -
I

Ec 25 K%mz  =25x%10" W

1 -33



No.® _BOX CULVERT FOR ROAD

L. calcuiati9n f0r_bending moment (U, L. S)
1) For upper slab
section b =100°" h =70 d =64.0 d =6.0

a) middle point @~@  Mu.max=667.4%""

o ( Yaa—300°tc= 8.042/0.30
A= | PPN =43. 2
| [ Yzs—300°*°= 4.909/0. 30 ] 4311 cn
0.87x41000 x43.17
A 0.40X 2500 % 100 =14
L L 15.4 |
Z'= B4.0--Si = 56.3°m <0.95X64.0=60.8°" 0K

 Mes =0.87X 41000 X 43.17 X 56.3% 10-5=866. 95N> Mu=667, 4¥Mm
Mae =0.40X2500X 100 X 15. 4X 56. 3X 10~ 5=867. 05¥™>Mu=667. 4%*™
b) intersection point @=@ Mu.min=— 665,35
Ay = Yoe-150°%° = 4.909,/0.15 =32.73 cm?
©0.87X 41000 X32.73 :

A= 0.40% 2500 X 100 =118
11.8 | |
Z= 64.0--i- = 58.1°" <0.95X64.0=60.8" 0K

Mas =0.87x 41000 X32.73 X 58.1X 1075 =678, 3= 605, 35"
 Mee =0.40%2500X 100 X 11.8X58. 1 10-°=685. 5> 605, 3+~

- 2) For bottom slab
Csection b =100°" h =80 d =73.0(74.0) d’ =7.0(6.0)
| a) middie point @~Q@ ~ Mu.max =805.4%""
A= ( Yee—300°t°= 8.042/0.30 | =43.17 cn®
" [ Yoo—300°*c= 4.909/0.30 ] -

0.87% 41000 X 43.17
0. 40 2500 X 100

15.4

=15.4°"

X =

7 = 73.0= ~ £5.3°" <(.95%73.0=69.3°™ 0K

Mas =0.87% 41000 X 43.17 X 65,3% 1075=1005. 5¥*™ >Mu=805. 4"
Mro =0.40% 2500 100 X 15.4X 65.3X 1075=1005. 6*™™ >Mu=805. 4*"n
- o o
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" b) ‘intersection point @, @  Mu.min= — 671 0K

As = You-150° = 4.909,70.15 =32.78 cn®
_0.87x41000 X32.73 .

ko= B40><25l}0><_1{]ﬁ =118

1= m gm...%_ﬁ... = 88.1°™ <0.95X 74.0=70.3°

Hes =0.:8?x41000 X 32.73 X 68. 1% 105= 795, 0=y =571, 0knm
o =040 2500X 100 X 11. 8X 68, 1X 107 =403, 5> Hu= 7. 0**"
- 0K

='Nmﬁme thlS bar is decide for shearing forces '

' wlthout bendlng moments.

. calculatlon for shearmg force (U.L.5)

a) For upper slab | | .

| _sect_lon b =100°" =70 d=64.0 d° =6.0

intersection pomt ®=® | Sﬁ.max = 378, 0%"
As= 'Ygam1_50°?°=.58.042/'n.15:53.51 cn?

_ 53.61 _
P = Tog % 640 X100 =0.838 %
o 876.0x10° s
Ve f., _ IDGX T 58.8 N/cm?®
< vCa;;-' 50 0 +15.0 0 3320 059 = 601 Wen® OK

b) | Fdr'bdttom slab' : _ _
Csection b =100°" h =80 d =7T3.0 d’ =1.0
1ntersect10n point @=@® Su.min = —394.8%"
As"“' Yaz—-15{]°"°“‘53 61 cm?

. 5361
__.p = TToo % 20 X100 =0.734 %..

TR T S -
VQ = '}j.lﬂﬂ"x e - 54.1 ‘N/cm
o (0.734—0.50)

< Vea= 50.0 +16.0 0,50 = 57.0 N/on® 0K

- Notice: this bar is decide for shearing stress

about ‘point @, @ and @ @
-1 - 35



 __NO@BOX CULVERT FOR ROAD

AR 9 400

700 ... 8000

I 3 Y32 -300"™ L

™y

700

601 160

| Yes — 300°°

5600
7100

By

,_Y32--300

c1rc ..
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NO® BO

- {1)Dead load
a) vertical load

X CULVERT FOR ROAD
D= 2,500 n

Y

' (caéa-i)'.

For upper slab wl = 22.60,50+19,8% 2,00+23, 6% 0, 70 = 67.020 KkN/m
For side wall wd = 23.6X0.70 = 16,520 ”
Por bottom slab ¥3 = 67020 + 1sés$gxs.3s - 91135  ~
b) Horizontal load .- earth pfessure === (case-2)
. For side wall Pl = {22.6X%0.50419.60x2.35) X0.500 = 28.680 kN m
o P2 = (22.6X0.50+19.60Xx8.70) X0, 500 = 90.910  ~
(2)Live load ' '
a) Vertical load ------: (case~3)
S = 0.30+2. 70 = 3.
3450 800. 3450 B=20,30+2 _50-!*0 10 3.500 m
3500 3500 1700 load: Pl = 10 X 30 180 KN
L _lpr=ba a0 oad: Pl = 350 x “s.50 - 24490 KN/
. P1k For bottom slab
. 2% 24, 490% 3. 50
_ _ P2 = : = = 19,705 KN
17000 3%0 || 3500 | 8.70 /n
L=8700 ?

b) Vertical load of partial -=---= (case~4)

S R For bottom slab

17500800 5150 |

S1B00L 3500 L 3400 pg - £X24.480x3.50

___|P1=[24490 8. 70 |

P‘J ll 1 L, 8% 24,490 3.50(2.60+0. 80)
—— : - 8. 70%
2800 | 5200 = 13.705 + 23.102 =[PZ-1 = +42.807 KN/m
::' .L:_. B?m ) P2—2 = "’3. 397 KN/m

L8060 640

prrr——

C) Horizontal load of live load'surcharge
Pe = 34,300 X 0,500 = 17.150 KN/n
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C/\ LCULATION PO INTS

~ OF EACH FORCE

R L=8.700
35D 1260, . 4 x1370=5480 - 1260 {350
2 4 | % 3 @j
9 o
ux u
.= ™
9 ™
u) I
T e
. )
. Z
L z E 7
350 114601 4 x 1270 =5080 1.460] 350
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NO® BOX CULVERT FOR ROAD
D= 1,000 n

(1)Dead load _ SR
a) vertical load ---~ (case~1)

~For upper slab wl = 22,6%0.50+19.6%0.50--23. 60, 70 = 37.620 kN./m
For side wall w2 = 28.6x%0.170 _ = 16. 520 #
For bottom slab ¥3'= 37,620 -+ mﬁ;?’gxﬁ'% = 61.735  »
- b) Horizontal load --- earth pressure ---- (case~2) :
- For side wall Pl = {22.6X0.50+19. 60X 0.85) X 0. 500 = 13,880 kN/n
| g P2 = (22,6 0.50+19. 60X 7. 20) X 0. 500 = 76,210 '~

(2)Live load

a) Vertical load ------ (case-3)
B B = 0.3041.00+0.70 = 2.000 m
_ A E:(o.o o
4250 2000 2450 pf= 0 X 3"0 = 42.857 KN/n
" |pi<langs 260 X 8.5 |
P1 : For bottom slab
_ - — pp e ALBSXEDN 19,704 K/
2450 2000]| 4250
L=8700
- 'b) Vertical: load of partial ------ (case-4)
10003800 5900 For bottom slab
180l 2000, 4900 ' -
: I |pi=h2 a57 by o AXA2.857X2.00
Ipp 1 - : 8.70 .
J Jl : ‘ B X42.857%2.00(8.35+1.55)
b + 8.102
2 ! 6700 ' -
- = 19,704 + 33,294 =[P2-1 = +52.998 KN, m
A L.28700 y Ez—z = ~13.580 KN/
7 - .
6924 1876,

C) Hbriz’ontal load of live lcad surcharge ------ {case-5)

Pe = 34.300 x 0.500 = 17.150 KN/

1-50



Gee's 058°9 Q0T9'¢ {EEL'T  U80°E QISTT Qegr o A ¥
-Q86°€ 069°F- QSIS 0191 Q¢ o ¢ [
Qg€ 8 080°L Q2L°°2 QCSE"F  C86°Z (QI9't o0cg'o L [
0009 OFL'F 00T°C 099°FT 0Q0F'0 g H
0% 6. . . gl L1 at St FI &1 A 11
01 6 g z 9 g ¥ & z 1
oON-T oN=-T  oxN-T oxN-T oON="T ON-TT ON=TT aN-T oN~T oN=T ox
¢ ON QvY0H Yod Xod
20ay xug soad F
CER X xid 1
(pRy/WilK ws3y A (/1) X ,
oN
S0-300° 1T L0+T0E" 2 Q0L°8 Xid - X144 QLSTYO' O . Q0008 ¢ 1T -%t ¥
2Q-200" 1 LO+H0CE 0€8-9 X1d - Xid 08€820°0 ooooL 0 ¥ -8 £
g0-300°1 LO+H0¢" 2 00L"8 X1d - X144 088820°0 00Q0L" O g€ -3z I3
g0-200"1 L0+d08° 2 0cgg X1d - X1d (Q8S220°0. 0000L"0 z =1 T
543 (gw/3) =2 (wy 1 - (FPuw) 1 (gw) v r H ON
¢ ON d¥0d HOJ Xod
: . . . : . : 00000 Qo0L 8 S A
: T . : : 0QEg g . 00048 <
NOWYINOTIYD SIHL OLNHNYINOISNIWIG : _ . 008€°9 . 000070 'z
“ o . R : Q0000 - 0000670 T
0L ONVHOX3 38(1INOISNIWIO 3HL *3LON _ _ _
_ : _ : (w) (w)y
A . X oN"

o xo@couou OO HC_PQ_OO .;N. ”u./w.amom___mom.xom

.,"5‘]



FOL°ET
“LegTeb-
LE8Ef-

{(w/yy £d

0Tg 9L~
086°87

(u/y) i4

GELTTO
029 18-
0gE9l~
- 088 9T~

(m71y 0d

FOLET
Leg v~
L2887 TF-

M/3) 14

086-¢1-
018794

(Ui id

GEL T

0e8° L8~

© ozetgl-

028" 91~
CIESIRE

00L°8
Q00" ¢
000" ¢

(w)

o]

0gc' 9

geg’

{uy

Q0L"
00L°8
s gge’
S g8g”

Uy

9
07

8

9

o1

9

00070 A~
eeety A
0SF° T  A-
(uy 17

c

<o

~Ta-peol Batil dgH

{3} 00070 =
(3> 000°0 =
000°0 X~
000°0 X~
(W) 17

4
sinssaad yiies

1) 000°0 =
(1) £00°0- =
000°0 A~
00070 - A-
000°0 A-
600°0 - A-

(uy 17

1
vee] pee(

PESY

x
16

Le M or BT ]
1
[

[ N B

0N

- oN

o) T D e
|
L]

Con

,& ON avoy ¥od Xog

1—-52



0e1 LT~
ogr Lt

(uyyy Id

865728
000°0

LS8 Ty -
LS8 TY-

(w/3) fd

021 LT~
0eT LT

(wyi) 1d

000°0

06T L1~
L8R gF~
L88¢v~

(u/y)y id

0gg 9
0gg-9

{uy o7

P69
9L1°1
000°¢
0002

- (@) o7

(1) 00070 =
{32 00070 =

00070 X-"
0000 X-

(u} 7

[+4
~TH-peOl 2AT[ gH

(1) 000°0 =

(3) L1070~ =
9LL°T A=
0G0 A-
Q081 A=
Q000 . A-.

() 17

“TA-PRO] IAT(

M -r
=

=
(R ]

LT

=
21

LR

¥ -€ £
z -I I
f= 1 oxn
-0y
¢ ON V0¥ H0d X0d
T ~-F ¥
1 -¥ ¥
£ -t C
£ -2 z
F- 1. . 0OxN

N

/2 OX AVO¥ ¥od’ Xog

1-53



0co"0 000 00070 000" ¢ L1070 0Ge "0 ki

00070 z00°0 00060 0000 TIV'0 00070 o
(u3d Wy (1) AY (3 XY (W3l Wy (3) AY . (3) Xy TON
8 AE3-1-5} L “9%8®
0000 €000 Goo°0 Q0070 0000 00070 0000 o10°0 000° 0 4
g0 0 0070 0000 Q00 0000 0000 0Go*0 8000 Q0070 *1
(u3) KY (3 Ay {1) XY (W3 Ky {1y Ay (1) XY w3y Wy (1) RY - (3) X¥ “ON
9 ~asen e ‘ages ¥ ‘asen
000°0 T00°0 00070 0000 . 00070 00070 000°0 Z00'0 000°0 ¥
Qo000 2000 000 ¢ 0000 ¢o0°0 . 0oo° g 000 ¢ T00°0 Qoo 0 ‘1
{93 KY (33 AY (3} Xy (W3y WY (1) A¥ (3) XY (U3)y kY (1) AY Auv Xy : TONT
g tesen z -T-1-10) 1 +asen

T ON QvoM ¥od Xod

r

1 - 54

,% ON Q¥0¥ ¥od Xod

0089t moooo.o 00000

© g oN

0000°0  QOSEK"T Q0000 B CoN ’
000070 0QCO 0 TG0eF T £ oxX
Q089 T 00€8°T 008971 T ON
T ox

008E"T O0SE"T 008E°T

8 ox
2 ON-D

9 oN
-0 T oN=D

o~
e

o]
¢

,€.ON 4704 ¥od X0



79718 6-
¢38C°6
€988 6~
£81e76

(PERWE) " V1oYW

690" ¢-
9£85°¢
9886 S~
5590°¢

(PEYEE) *VIO¥

000000
£$9z¢ -
€80E8 I~

0006070

(wu) *$1G-4

9

¢o000 0
AR RE i I
(AR R E Rt
C0000 0

&

90L08° 1~
0780 I~
96822 0-
0000070

(ug) g 1g-X

-3529

0e1¥00
LGE00 0
9CFE0"D
0000070

(wwy SI10-A  (UU)"$IQ-X

=TT

cIPOL T
664121
66LTT" 1~
TTeroLcE

(peyww) *¥104

16882° 1
FELOY T~
¥EL0b " T
16985 1~

{pegEu) 710y

e86L8°8
gg09¥g=
L £L097 8"
ge6Le g

(P2yws) “¥.108

000000
oreg0 " 1--

GIZ80 T~
000000

(ww) " gI1d-A
8

00000°0
0000600
000000

606000

(W) “$IQ-A

0000070

0000070
- 1000000
-00000°0

() S1q-4

68994° -
T6¥6F T~
66TLE O~
000000

(ww) " §1G-¥

E-T-10)

€927 0~
L8882 0-
7L010°0
1000000

(wu)"gIg-Xx

38wy

CLELRLUO-
C9ggeero-"
B VAT AL
0000070

L) g 1a-X
...mw@O o

882049~
gaLLLTL

6LZST 8-

g18L8° 9
£zreL 8-
$65.7°6

(peYuL) * ¥10¥

L1928 ¢~
JBOVILTE

989 g~
OFPITE

(peywu) "yIOY -

L RYLLLT L
£820L°9

PRy VIO

0006070

10000070 -
CETY8LTO~.
L S1¥8L0-
100000707

000000 .

‘¥8092°1-

98geL" 1~
0000070

(uw) *s31d-A
L

00000°0
008210~

Foie¥-0-

(WW) *§IA-%
s

_nssv.mHQyw
T

mnmmm.ﬂn. F

PEZHS70 ‘e
S2158°1 ‘e
0000070 "1

(W) *s14a-% ©CON
‘asen

LELOO" O oy
92,9171 g
UT6ELICT 'z
00006070 - ‘1
uw) *SIa=X - ON
“ased
. 968Y0°0- 3
1088000 g
$HZS0 0. S
00000°0 . © T
(W) §Iq-X - TON-

Lagen o

/T ON QVo¥ ¥od XOg

1-565



79976 ZiL7¢8- . (66°8¥%- 1867081~ 000" 0 684728~ Fee It~ Lr8'g9g- £99°861- 0oL’s o1
¥oetg grecgL- L0z 0¢- 1867081~ oo’ 68L°L8- - S FgeTII- 0r6TIvE- - ESF 80T~ 0ge"8 L%
g3 ) 8§70 02~ TEgUEL 1860871~ 0000 £8L° L8~ regcIT- L08°931~ 8% 981 068°9 9 =
Focte AR A cger1gt 186°08T~ - - 000°0 - B84 L8~ bge- 11~ £0¥ 8L~ irg-gee 0¢9-¢g € %
¥95°6 00070 gerTLEY -186°081- 06070 G8L L8~ vezITIIl- 000" 0 Le¥ 888 ocer Fox
¥oRt6 Fe0ree fEEtIgT I85°081- 000°0 GBL LB~ FeZII~ E0V 8L 1+9°5EE 0%¢¢g £ %
Fog° B g¥r0° 0% rogrgL 186081~ 0000 - 684" L8~ Fge 1l~ L0grget ¢82°981 018°1 z =
Fo%"8 o(8°8L L0508~ 1867081~ 00070 88L° L8~ ke TI- OF6-9FT €SP 801- cges0 T =
r9e g5 ZiLeg . 656°8%~ 186° 081~ 0000 63L°L8- Fee li- L¥g-g8ge £99°861- 0000 T -¢

: . FiL"gg- ¥eets 66678V~ 1 1o1 ] ‘1867081~ 68L°L8- .6F¢g9e- yee-ti- £99°851~ 08E°9 g ~F

; Pir gy~ y9e-¢ S §E8¢Sg~ Q0C0 I82°18T- . 89¢-TZ- 1+6°192- ¥5¢° 11~ I8T P61~ 0867 ¢ g %

_ FILces-- TesTs 9.48°F8- 0000 SLEL9- 60T ST 9eT " 1F2- PEETTT- 188 641~ Q68 F o=
FIL458- ¥o8°8 €09 6L~ 00070 SIL T R TA R A= g89°¢ie- FEE 1I~- . 6FP9TZ9I- gs1-¢ g
¥ilL 68- yoc°s tEEFE~ Q0G0 B810L LLg tg - P¥C 081~ FSE 11— LIS CP T~ 019°1 & ®

: Fil g~ ¥og- s €85°901- GO0 0 6L8°66 £88°0z- 88V 691~ FEE TI- 98T 1gT~ 0SE°0 T %

; PILEB- ¥g9c g . CEL"B0I- Q000 cilgreot LEB 9S~ LP9 9T~ veZ1I- LST LTI~ 0000 F -t
voe6- FiL gg- ©EE8L7501- CLES0T~ 000 ¢ L8898~ P3E 11 L¥y9 891~ LY LTI~ o0L°8 ¢ -g
FOE°5- FIL 658~ GELT6L~ CLETGOT- ¢o00 . LERT9E- Fe€et 11 08F 081~ STerTA- - 0%E°8 L %
F95° 6~ o FPTLS8~ . L9z s CELETS0I- 000" ¢ LEG OG- PCEC 1T “BLOTEOT- . L1813 0604 9 =
F94°6~ . ¢oo"co~ . 849°8¢e1 S BLETE0T- . 0000 LER 9E~ vegt1t 6£8°18- IE¥EST 0%L's & =
792°6- S-000°0 cge gl T TLEG0T~ 0000 LEB OG-~ veetIT. 00070 g§gL°8¢¢ T 0geY Pox
rog 6~ Q0029 9L9°821 2L8"801I- Q00" 0. LEBT 95~ - bgg 1t 5E5°1¢ S 18P E6T 086°'% £ =*
F95° 6~ BILCCR T 19%°8¢ 2487601~ 0000 . LE§ 95- P I 6L07C0T Lig4ig 018 T g o=
FogT g~ pir-cg © GELTSL- REEC 60T~ 0000 LEB 9¢- P81l a8y oet - BgZTeL- - 0gEr0 T =
¥Fo876-. SHTLCeg TEL60T- - GLE 80T 000°0C . LEB 98¢~ PETTTIT Ly9° €91 CALBYTLTI- 00070 £ -2
FiL-eg- ?8875~ L ZBLTBOT~ - . G000 CELETSQT- LEBT9E- Lrg got- 14T/ 5 SR LET LT~ 0ge'9 1 -2

FTLTEg- P8¢ 6- EBETHOT- - 00070 6L8766- . . £88'02~ GeP 691~ FEEIT QLT 18T 000" 9 g =
FiLr-se- veeET5- vEETVE- 00070 : £81°GL~ S LL8LB FRCCO6T- Feg it  LIETSRPI~ . OFLUE P
¥ilteg-. ¥9e°6- - 809°8L- 00070 SiL2i- 9L9°¥81 . €89°5T2~  ¥ge-I1l 6¥9°29I~- . 002°8 £ %
FIL"C8- £9876- 8 L8TFO 0000 TGL6° LS o 601°CTT . 88T1°T¥g- FEECTT 1867641~ 099°T T =
rlireg- - 52500 T 2z8° 28~ 000°Q - i8grieTr  .eggUtrE- S 1P5T9%- yagt Tl 191 P61~ 00F 0 I =
FlLTeg-- veere-- "666°8F~ Q0G0 [8¢6-081 - 882718~ 6%2°898- - FST'TI - £98786T~ . 000°0 ¢ -1
3N (1} 8 Luzy W {33 XN 1) § C(WIY R {12 N (3) s WY R So(uyT oN

. ~{A=PROT BATY GH £ 25¥) R i 2anssaad Yraeq g’ %) a ’ .o peOT pesq 1 asen -

L2 OX QYO god Xog

R R e A A B A B RN A

156



- 5L0768%- Lil cg~ . Q0070 ¥ee e~ orLt £L6798T- 0L8°04- Q0L 8

CLF 008~ F01°85%
CLF 008~ FF £CF- TTIF SEE- LLL-ce~ 000°0. FECTIE~ 0%L" T 868 8LI~ 0z ce- oce g
SLF 005- £95°182- ¥FQ°LIT LLLEE~ . 00070 pecrTg- OFL"T €82 SE~ 701786 0689
£L5°00E-  185°8F1- 521" 26F LLiree- L0000 PES g~ 0%L°T - gFO 0T~ TOT LET 0898
CLF 008~ 000°0 1587888 LLL ES- 000°0 FEG TG~ TS TR 6¥1°12 §¥g° 92T 0ge ¥
$L¥ 008- 185° ¢ 5517 Z6F LLL GE= 000°0 YEG IE- 0%L" 1 866°6¢ 01.°88 080°¢
SLF 008~ 2967282 F¥8°L18 LLL"CE- 000" 0 yeg Te- oLl 108" 9o LLY TS 018" 1
EL5°008- | FRFTESE 11% €28~ LLL g 000°0 yEg- 18- 0¥L 1 SZL"8E gzL-1g- 0S80
gL 008~ FOT"£6% 5L0°687- LiL gg- 0060 yeg 18- COFL" 1 CBEFTYS . FSETEF- . 000°0
591°E8F- £LF 0GE- SLO'68F- 000°0 . LLL EG~ regr1g- gyk - re- orL 1 . ¥EC'¥F- 0SS
080 F8¥~- 8¢p- 18z~ €LL QLS 000°0C L16° 8%~ €65°01- - 8¥y ¥~ VLT . 0SZ'&F- 066°8
CZE EEy~ EI0°FI1- 9Tz 16T 000°0 80g° L2~ LT¥ LS 8rp ye- oL T SFE Ly 059°¥
912" 0ZF- 921761 FL0°E8- 000°0 L6870~ eYI6e grr e~ - QbL ¥21°06- 081°¢
8077688~  CIS°ETI LEF 051~ 000°0 v1¢- g% 061°0F  @¥b-ke- ovL T - Y08 EC~ 019" ¥
£ge-9cg- 8FE°TOT cee 198~ 00070 £21° L% TLS G- 8% vg- ovLT T L85 pe- 088" 0
P07 8V E- 010° 241 082" 92¥~ 0900 gz1'ee y11°ge- 8Yb kg oL T 909°8¢- 000°0
0T0-ZLI- vOv - gre- 082927~ TASEL 0000 FIT €5~ 0vL1- 8¥b-ve- . 909°8g~- 00L°8
0iC"EL1-  €ETCEE- . 69F"L0E~ TARTE 000°0 P1I1°E2- 0FL T~ 8F¥ vE- GFC'EF~ 08g°8
6107227~ 0T r9Z- - eI+ L9 STl gg- 0000 FI1°82~ 0vL*1- 8vy ve- SFT0- 060°L
610°2LI~- FIZ (91~ 058°3LE 8Z1°£g- 0000 FIT C2~ ovL 1~ grv pe- 60 LY 0gL ¢
010°3L1-  --000°0 §IZTLSY gzI-g¢- 000°0 PLIge- OFL T~ g te- S¥Z V6 08g°%
010° LI~ PIZ 10T 062 2.8 $z1°€g- 000°0 P11 62~ 0FL" T~ G690 820" LTl 086°¢7
010ZLT- 028 Y9T - -CIFTLY © geTgg- 000°0 BT 88~ ovL 1~ 086° L9 7L8°€8 . - 019°T
GI0TLI-  SEETOZE 69%°L0g~ & GEZL €S- 00090 ¥I1 gc- 0FL T~ 086" IET £0¢° g~ 0gg*0
0T0°CLI-  FOFT8¥E 022°92%- CERRET-E 0000 . S p11EE- O¥4 1~ . 0867¢8T . 1%9.-18- 000°0
ELERE- DY 0107221~ 0EZT°92F- 00070 SZI g8~ PIT €2~ . 0867981~ oFL” T- 129718~ . 08£-9
g8¢-geg- 9¥6°29T-  §E7L9E- 0000 £TT LP= L TL§7G- 1 086°98T- - OFLI- . Z10%I8- . - 000°89
801 98¢~ 216°€IT-  LEFTOSI- . 0000 . Figtge~ - 061°0% . 0BE'SET~ - OFL T~ 618°8L- . . 0L’V
9EE 0TF- . 9ZT"6I-  FL0°E8- 000°0 AR L EPI°6S  086°9SI-  0FL I~ 68T°GL- 00Z°¢
¢geTogh~  €T0°FIT - 913°1Sl-  000'0 . .§0S°LT LEETLE . 086°98T-  OVL'I~. . GSPTEL- 099°1
00 8y~ 897" 16 | CLL°818- 000°0° L15"S¥ §66°0T- 0867981~ ORL - 99Z° 1L~ - 00F°0
651°€6%-  ELP 00S .. CL0°68F- 000°0 . LLL'GE - PEC IE- 086°98T- - OFL'I- S0LETOL- T 00070
1y N oy s, (L3> % (N - 1§ (wy) K (3 ¥ (1) § (@) K ()T
: : g 9s8®D : .

~TH-PeO[ ALl gK & 2ased . ~TA-PROT 241 gH ¥ 2s¥D

% %
i

- )

e 0 AN O

L'

®

1-57

B SRR N Y

k
(]

R

€ — ) 03 L0 WO B

.x CAE )

T O (Y D
)
-

=]
=,



E81°90%-
c81 90%~
281790%F-
e81"90% -~
ceI90¥-

Z81°90%~

cB1°90% -
ZB1'90¥-
e81 " 90%~

855°0LE~
647198
ECTAR T
§r9°262-
LES 9T~

¢lgrece-

££8°98C-

066° 872~
066 CFE~
06 ske-

0567 8FE-

066 5¥2-
0667 8F2-

066" Sva-.

066 5¥e-
066°Shg-
£e8 85z
218°¢22-

LEG 298~
S eT01LET~

¥ELIELE-
LY 198
865028~

{3) N

§68°0LE~

LLL GYE-
¥ecrale-~ -
- LBT°80T1~-

000" 0

L61°801
P6€°912
LLLTOYPE
5687048

791790k~
888 CrS-
grL ZLL-
896°¢
9gE EP I
220° 222

065'¢¥zZ

£g¢g sie-
€89 LOT-

B¥FeTev I~

Vel T4-
0000

RAGR YA

6ve vl
€98".4A0%2
£68 882

066°8%8-
eg0L3e-
. DEEZYI-
.. 896°E~
C8FLITLY
"3E8STE
T8I 90F

s

880" 147 -
gkeave-

L8109

20E7997 -
L0000 58E
c0E°99¢

L8109

3RS 9vE~.
BEO Ti¥%-

BEQTILV-
9TL"0CE~

01e°¢
0ge-8el
PLLTOT

LI9°PEE-

Zg¥ tL0E

¢8F.°L0E
068122
QF1-11-
§10°861
SEL7ERT
sIotset

9FT 11~

0687188

¢e¥ - LOS

TePht L8
LiD %83
FLL™OT.

0ggugel

S olglg
"9TL0Ze

SBOTLY

(W1} % .
g

asen

199" 11¢g-
199°T1E~-
199711~
188°11E-
98- 118~

199°1Tg-

199" 11¢~
199118~
1997118~

888 5TF~
6LL701Y~
P10 28¢E-
S06°9FE~
B6L ITIC~
SLOERE~
P60 8LE-

28091~ .

¢eB 081~

-&68°091~

228091~
238" 001~
2287091~
228°091-
2387091~
7287091~

RIL"1ZE-
$69°68F-
STV 9ok~
2287 E6Y-
£29"828-

09C°2GC~

GLF109C~
3y N

LOF"99C~

FELT0TE-
0207868~ .

698" 2El~
R AN
F6E €91
068 282
ger 96t

172618

189°11E~

9¢9°29%--

102°921-
LE6L
LTL 201

-REL18T

£eg 091
$E0°GSLZ-

£¢5°998-

608" 161~
S8E° 02T~
197 6%-
8II° 2L

09%" 662

FG0°28E.

¥1L°12%

2287091~
8ELUIGT-

LEGLT201-

TLEETL-
T0E°83T

9¢9° 798¢

199%E1E
s

1267618~
5¢F-18€E~
L0897 25%8
Egsvic
L8TZ°1LS
68T1°S¥Y¥
0g9°ggt
088 6E£E-
6IL°28¥~

61L"28F-
r61L9E8-
LBT 98I~
S16°0p~
6v0°181-
0L0° 762~
0EB"8YE~

088 '87E-
LZL e8Z-
984792
¥EY  0FT
1rg-gse
YO8 -BSE
FIZS%T
€98 ¢y ez~
280°988-

'2£0° 988~

Zresteg-
152" 99T~

8TT1°Q4L~

68F€9T-
PRISCOP~
1267618~

(W3} ®-

L 2seD

0297 ¢

08€°9
086" ¢

. 086°2

08870
0000

09e°9
orLew

0981
00% "0

i
-

00L°8
08E"8
068°9

X X X

0SS F
080°¢
018" 1
0SE*C
0000

e AR L
TR I 2
- f

)

069 F
gele
019"t
08E° 0
000" 0

#*

e e R

Q0L" 8
cge"8
060° 4
QTLS
osE¥

019" 1

R R R B o]
3

0009
002°¢

1 o) () L) e

200°0

().

- 42 ON QVOY ¥Od XoH

1-5%




199°118~-
g81 a0k~
¢81 90F~
e81°90%-
Z81°90%~
22l d0F-
¢81°90¥~
04..@0«!
SLFQ0E-

691°C6¥%-
GE0 " vE¥F -
geereey -
o1z 0c¥r-
g0i"¢gge-
£gcrgce-

FQFT8rE-

010722
00" gL1-
066 ¢gFE-
0587 cke~
omm.nwml
056" &¥E~
066” muon
0i6z
c10°24

BOPEFE-
£9¢°9og-
20T -¢gc~
91zvozy-
geergre-
_om.nmm,

547085

L9Y 996~ 1367618 L =D
LiLOvE- 8rC9FE- g -2
F6S°91z- 281709 g -D
L81°80T- T0E°99% 8 -0
0000 L00° €S g -2
LET*80T T EOE" 98¢ g -0
¥6S91E 181709 § -0
LLL 0% rEtOFE~ g -0
P91 g6¥ L0 68F~ g -
£LY 008~ $L0°58F~ 9 -2
897182~ £LL'8LE~ 9 -2
ET0°FIT~ 912" 161~ 9 -
971761 FLOTEg 9 -
$16°811 LEP 05T~ g -
9r6° 291 £€g " L9E~ 9 -0
010°2L1 0ET 9Tk~ 9 -
#OT 8T~ 082 9E¥ - 9 -0
££2° 0S8~ 697 L0S~ 9 -2
642 P 1~ oF1-11- g -2
¥EII4- 3107681 g -0
0000 . €8L°881 g -0
FZITIL S £I10°SET 8 =D
6927271 OFTTTI~ § -0
££°0SE 597 40E- 9 -2
FO¥°9YS . QST 9TF- 9 -2
0107841~ A A 9.-0
ars” Nmﬂ- - gegTL9E~ 9 =0
16°81 LEY0ST- 9 D
_ooH Rins ¥10°£9- 9 -0
102821 887 E9T- L =D
929297 Yr1te0¥- L =D
199°11¢ 1267512~ L-D
(3> s (w3 K ssuy
WAWINIK "IN

Z81°90%-
gLy 005~
1997118~
199- 116~
£L¥700E-
EL¥F T 00E~-
ELF 008~
ELY*00E-
281°90%-

862'0LE~
BLY " T19C=
¥SL°ZEE-
€F9° 162~
L89°29%-

2187882~

££8°8¢¢~

066" c¥e-
066 cbrz-
010 2LI~
QIO eli-
QIO 8L~
0IQ0*ZLT-
268091~
066-cyg-
065 CP T~

£e8'8ze-

218rggz-

Le8°292-
Y9 LET-

veltzee-
BL¥ 198

8657028~

(3 N

SHS 0LE~ BEO " TLY=

ERY ey - 11¥gze-
020°¢62- LDS" 282
298 2g 1~ EEE 1S
00070, Leg-88¢
TI86°8P7 68T °26¥%
- T96°L8T tas BALA
8% ECh TIF-EEg~
$6570LE 80" 1Lp~
28T 90F- 8E0° TLP-
858 5rg- 91.-0zZ¢-
8¥L 241~  0Ig°E
896°¢ 068* 8¢t
9ggrert PLLOY
320°L72 L19°¥ZT~
066°SFZ Z8¥ * 408~
£Lsrgze- 28% 408~
997402~ 068°1€2-
028°¥9%- STV L9
P12 T9T- 068° 2.8
000°0 £17°28¥
P12 191 068°7LE
097 6E2 P17 0¥%1
299402 06§ 182~
£€8' 822 Z8F* LOC~
T 06678YE- . ZSFrLOS-
2e0Lze- L1972~
Q8L TYI- - PLL-OT
896°C- 068821
BFL ZLT 0188 -
'§28°¢re 917028~
231°90%  8LOTLb-
(1§ . WK

S.a KEXVKHK "IN

00 &0 CO'CH C0 CO 0T CH D WD O I~ i O O
, )
O

€O D I~ D O W W DD
1
O

0 €0 00 00’00 0O W
o
o

00L°8
0888
06879
059°¢
0gE"¥
0808
018 T
08E"0
6C00

0ge’g
085°¢
069°F
0818
0151
02g° 0
000°0

00L"8
ogE"8
g80™ L
gL ¢

088 ¥

085°%T

0181

08g"0

0000

oge* 9
0009
orL ¥
00g”

0991

00F"0
0000

)y 7

* i
Ll

% X%

&

b i B B e B TP o e
#* &*&

]
p

»

% %

R B o I B i T o}
W

I
«“)

% %

*

[ R B M s B T I Ta Y
X%

'
(3]

©F rd ) 09 A
BN % % %

]
~

aN

#& OX @ ¥od xog

1-89



167 67¢~-
geE¥ " 1gE~-

L0¢°g8%
- BCITESY
CL00° 888

e0E° 992

I81°09

grc orE-

LA

QEOTTL¥F-

$80 " 1LV~
91L-0ZE-

0Ig-ge
ocereet

BYQ° 181~
QLo ¥6T-
0@ "8rE-

08z 9%v-
597208~

CIr:Lo
058218
1¥9°66¢
g10°¢E1
9y1 11~

- Q6g-lee-
LGSR LOE~

Zev L0E-
L19°vET-
PLL701T

vL0°g8-
91z 181~
$LLI8LS-
$LO" 68 -

W3y K

RAWINEIK S

€0 0 ¢l 00 LO WD = U~ I~

B0~ b 000 0 0

WD D 0 o0 e WU~ OOV

Bhat®)

~3

e
-2
-2
-0
-0
-0

-0
~2
=0
=2
=2

=

=2

=115

€81 90p-
¢81°90%-
¢8T1"90¥-
681 90V~
T99° 118~
199118~
£L¥ 7008~
€Ly 00E~
CLETQOE-

691 €6F~
0S50 ¥8¥F~
SgE Ecy~-
91e-Qer-
LE€87 292~
¢13rgez-
£ggraie-

0667 sV~

066 SFZ~-

066752~
066°SPz-
0107341~
010" 24T~
010°2L1-
7287081~
22870901~

F1L 12V~
£69°62F-

gIkgeEl~

Sro*LET~
reLrgee-

GLy-198-

86C°0LE-

(1) N

CRAKIXVK *S

2C0° 1LY - g -2 00.L°8 -
8pe 9ve- g =D oce g L=
18109 g -0 0689 9 %
2087992 g -0 079" ¢ ¢ =
1877148 L =D peey Fox
581°Cpb L -0 080°¢ g %
vEerLTE g -0 018" 1 7
11¥E5E~ g -2 0SE" 0 T
CL0°68F~ g -2 0000 1 -
CLO 6] - g9 =2 [eX:3 20} g -
SLL°RL8- g -2 0869 ¢ =
91z 181~ 9 <D 069°F oo
Y4078~ 9 -0 081" ¢ g %
vLL 01 8 =D 019°1 T %
L19°%22- g -0 08g"0 1 =
Zer* LOE- g -2 0600 y -
Z8F - L0g- 8 -0 00L°8 z -
068182~ g -2 oce g L %
9FT 11~ ) 060° L e W
ST0° gL g8 -9 0zt e ¢ =
- ST2TLBY g -0 [eR:3 0 o=
068°2L8 g -5 086°2 g€ =
GTIF°LS g -0 0191 7 %
2GE Chz- L =D 0ge0 T
720 98¢~ L =D 000°0 g -
Z80° 98¢~ L =D 6ge" 9 T -
TLEIES- L -0 000°9 g =
1627891~ Lo ok oo
_oeg-gel g8 -2 002°¢ £ =
Lorete. § -2 099" 1 z %
911708~ 8§ -3 00F°0 T
. BEOTTLE- 8 =D 0000 z -
w1y X asen (uy TON

TON dA-N0Id

0
—t

2 OX Q¥oY.

-

1-60

]

]



T81°90¥- £65°0L8- 880" TLh- 8 -0 . EL¥ 00&- BOT EEY- €LO" 68V~ 9 -0 00L°8 -1
ZSI 00k~ LLLOFE- 8%S° 9¥ g~ 8 -0 - g£L¥ 008- P8FEgh- E1F £28- 9 -  o0ge°® L%
2817 ¢0%- 7557972~ L8109 g -0 SLF 008~ 296" L8¢~ VrECLIL 9 -2 088°9 B
£81790%~- LE61°80T~ ~  ZOE'99% g8 -2 ELY 008~ 186§V I~ 621" 26Y 9 -0  0%9'S g x
7817907 - 0600 . Lo0"gg 8§ =D . 4P 008~ - 000°0 L85°£88 9 - 0gg Poow
231 90%~ L61°80T 20£°992 8 ~3 . £LP008- - I86'EHI - 531267 9 -0 080°¢ g w
T8190¥- ¥6E°STT . LB1°09 g -0 §LP 00S- T96°18C o PPE LIT 9 =0 0181 7 =
TRT'Q0F-  LLLTOFE 8FSorE- g -0 £L5°00E~  ¥8Y-ESY - 11V £ZE~- 9 -0 08E'0 T o=
Z871°90%- §68°0LE 8801 1LY~ 8 -2 €LY 00E- FOT'E6F - . §LO'68Y- 9 =D - 000°0 T - ¢
591°26¥- £LY 008~ §L0°68%- 9 -0 - 852°0LE- 781°60v- 860" Tlb- g8 -0 0%E'S g€ - v
020°¥SF-  gor-ici- $LL78LE- 9 -D - 6Ly 10C- ggg ere- 91.°028- 8§ -0 086°¢ g %
9ge-9gr- | £I0°FIT-  9Tg ISI- 9 -2 . PSL 2EE- 8kL gL~  0Ig°¢ 8§ -0  069°F Poox —
91z 0gh~ 9216 P20 88~ 9 -0 . 6¥9'L6T- 896°¢ 08£°82T g -0  0gl‘S g = ©
801 ¢8E~ mﬂm.mﬂ4 LEFT06T- 9 -0 LEE ZSE- 9EL eV PLLOT 8 =2 - 0T9°1 z =
£8g-9cg~ 9¥$°291 . ggcrr9g- 9 -2 Z18°CEE- . 220°L%2 L19°¥22- g -0 0880 I = _
v0r gFE- 010 ELT  0ET 9cE~ g -0 ££8° 822~ 066°¢¥2 Zey LOC- 8 -0 . 000°0 v - g —
066 2¥2- ££8° g2~ gov - L08~ § -0 228°091~- ¥60°6LE- - 0E8'gFE- L =D 00L'S T -¢
056°€v2- . £99°L0¢- 062°182- . 8 -D 228° 091~ £26° 992~ L2L°6SE~ L -0 ose's Lo
066°CPE- §vZ°2v1- - 9F¥I*TI- 8 -0 7287091~ 60E T6T~- 98L° 92 L -0  060°% g
058787~ vE1 1L ST0 LT g D  228-091- 587021~ ¥EY 0T L= ozLte g
066755z~ 0000 TR 2! 8 -D - 228°091- 19Z°Gh- 179° 98¢ L =3  08g"¥ voow
686°57T-  FElTiL 8107681 8 -0 . gEet09T-  BII'ZL 708 ¥S¢ L -0 086°% g =
086°¢vE- 6¥Z'I¥1 U 9FTITIT- § -2 2287091~ 097" 682 P18°9%1 L -0 . 019°1 ¢ =
055°6¥¢- - 299°L0Z 088°TEE- 8 -3 £23°091~ 750°28¢ g9g gve- L =D 08870 o=
0E67SFEZ- - £E¥r LT ©TehrL0e- g -D 2287091~  FILTIZY - . 2EQ°98E- L-d 0000 - g -¢
LU TEE- 2287091~ - L0 088- L ££8°5%2-  ~066'SPI~  ESYLOE- g -3 0869 I -3 .
£6076%Y- 8827161~ T gLErTse- L 218°S8¢- 220° L2 L19°¥%22- g -0 0069 &
§I¥8SF~ LeL°T0T- Ttz gel- L LES*E9Z~ 9EE"2FT- FLLTOT 8 -0 . oFL'F v %
S geh- 186" L~ 811°82- L Sr9-L63- 896°8- . 088'8%1 g -0  00%°¢. g =
e£9°8ze- AT A¢ 68V €91~ L - ¥GLtEEE-  BFLTZLT . 0Te'e -8 =D 09971 z =
098 L5C~ 959292 Yr1°go¥- L= 6LF"19¢- 8E§°SFE T .9TL°0ZE- . . 8 -0 000 I
5.v°998- 199°T1¢ 1g6751¢- L 858 0LE~ . TBI"90Y BEG TL¥~ g8 -D . 000°0 z0~- T
(3> X ERI (wy x . ased (1) N (1) s oy K ased . (W) T UoN

WAWINXIK X S WKAWI X VI N
_ _ _ % T COXN d2S¥DId

;& ON avoy ¥od. xo€



NO ® BOXCULVERT FOR RORD
D Shape and Size

L o ¢

8.500

1H=7.250

1 (L) 6.000Q 1200

J o L=11.100

'1.,10:1) | 10_-00{:)_ | ub

Ba=12.200 S—

e .

. -Where: |
m-
D= depth of asphalt and similar surface soil.

2 Factor of section
A +100 x 110 = 1.1000M?
- 100 {<2 1.10° -=O-.1.‘1092m'4- |

1. 2000 M

| X 1.20
L2100 x 1.20° . o 1aa00™

o 2
1.3000M
- = 0,18308M

EC ='-25:K%m2- o =25x%] 07 K%z

S
<

— 3 o >
b
&Y
Q
Hi
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-No.'@ BOX CULVERT FOR ROAD

1. calculatlon fnr bendlng moment (U,L.S)
1) For upper slab
| sectl_on _ b_.lﬂﬂ‘”“ ~ h=120 d=114.0 d’ =6.0

“a) middle point @~@  Mu.max=1628, 0¥

o[ Ysa—250°tc= 8.042/0.25
) As= ) = 2
[ Y2~ 250°°= 4.909/0.25 ] 51.80 cm
0.87% 41000 X 51.80

A= S aoxastixiog - 86"

18.6

. 2 . -

Mrs =0.87X41000 X51.80 X 104.7 X 10~5=1934. 55 > Mu=1628. 0KNm

Mec =0:40X2500X 100 X 18.5X 104.7 X 10-5=1947, 4" >My= 1628, 0XNn
L T . 0K

7= 114.0-- =104.75" <0,95%114.0 =108, 3°"

b} iintérsection_. point @=@ Mﬁ.mih_:l.zgﬁ..?)““‘
Ag = Yos~125°*°= 4.909,70.125 =39.27 cn?
- 0.87x41000 x39.27

A= T aoxmooxi o~ 400
7= 114.0- -1‘21'00 =107.0°™ <{0.95X114.0 =108.3°™  OK

Mes =0.87X41000 X39.27 X 107.0 X 10-5=1498.8%*™ >}py=1296, 3xnm
“Mrc =0.40X2500X 100 X 14.0X107.0 X107°=1498.0*"™ >Mu=1296.3**"

e 0K
~ 2) For bofto‘m slab o
- section b "100““‘ ' =130 d =123.0(124.0) d =7.0(6.0)

a) mlddle point @~®  Mu.max =2055.8%8m .
o As—-[ _Yaa“250°t_‘f= 8.042/0. 25 ] =51. 80 cm?®
Yzs—250°t°= 4.908/0.25 )

go= LBTXAI000 X5LBO e,

0.40x2500% 100
: 18.6 c c
7 = 124 0-—-—-—2—”—- =114.7°™ <0.95X124.0 =117.8°" 0K

Mns =0, 87><410[]D X 51.80 ><114 T X107%=2119.3""" >MNu=2055. g

 Mac =0, 40X2500><100 X 18. EXIM 7 X10‘5"2133 4KN™ > Mu=2055. gKkNm
' 0K

1 - 63



b) lntersectlon point @=Q@ Mu. min= — 1515, g*Nm
' Ay = Y —125°%*c= {, 909/0 125 =139.27 cn?

0.87X 41000 ><39 21
0.40)(2500)\100

14.0

'x:

=14.0 °m

2 = 123.0~ =116.0°" <0.95x123.0 =116.8°"

Mes =g.37><_41000_x_3_9.27 X116.0 X 10°5=1624. 95" >Mu=1515, 9"
o =0.40 2500 100 X 14.0 116.0 X 10°5=1624. 0" >}u=1515, 9K

: : 0K
 ; Notlce thlS bar is decide for shearing forces

w1thout bendlng moments.

2. calculatlon fox shearing force ( U.L.S )
" a) Fcr upper ‘slab
section b =100°" h =120 d =114.0 d ~ =6.0
T_1ntersect10n point @=@  Su.max = 530.8%"
As—- Yaz-125°t°"8 042/0 125 *‘54 33 cm? |

. 64.33
= X =
P [0 1140 100 =0.564 %
_ 530.8x10% e
Ve = eIy 46.6 N/cm
< Vea= 50.0 +15.0 -(0‘534;00'50) = 51.9 N/cn®

b)) For b'o.{t(jn:l slab

 section b =100" h =130 d =123.0 d ~=7.0
i 1ntersect10n point () @®  Su.max =589, 9XN

CAe= Yea—125°¢°=8.042/0.125 = 64.33 cn?

64. 33 |
N — . b4 ={.
P : 100 x123.0 160 =0.523 %
S 589.9x10° '
' = — = 48.0 N/cm?
e 100% 123.0 | /cm
RTINS 0.523—0.500 L :
< Vea= 50.0 +15.0 ( : ) = 50.6 N/cm? 0K

0.500

Notice this bar is decide for shearing force about point
() @ and @, @, and the Baraxrangement of this
bhox culvert is arrange only at space 125mm
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__NO®BOX_CULVERT FOR ROAD

12 400

10000

1200

Y32 — 2507 _

el

i 1 !_ L

| Yo5 =~ o5

Y25 — 250™

A

Y25 —2507 .

Jw 200

6 000

d

8 500

Y32 - 250°°

— - D

| yap —2505
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NO® BOX CULVERT FOR ROAD
D= 4,500 n

(1)Dead load .
a) vertieal load ---~- (case~1) .
- For upper slab wl = 22.6X0.50+19, 6 4.00--23. 6% 1. 20

i

118.020 kN/m
960

For side wall w2 = 23.6%1.10 = 285, “
For bottom slab W3 = 118.020 2’(2fi9§g’<7'25 = 151.882  ~
'b)_ '_Ho'ri'zontal load --* earth pressure ---- {case-2) .
For side wall Pl = (22.6x0.50-+19.605 4. 60) X 0. 500 = 50.730 kNm
SR P2 = (22.6%0.50-+18. 60X 11, 85) X 0. 500 = 121.780  ~
(2)Live load _ | : _
a) Vertical load ------ {case-3) _
S - | Skew angle 6 =49°
4360 .23 4360 _ - B =(0.30+4.50-F1.20) cosecdd® = 7.950 m
e N 10 % 30 .
2765 | 7950 3 PLs e geg - 10.782 Ki/n
! For bottom slab
1 P1=110 782 .
Pr__ ‘ ” 2X10. 782X 7. 850 2
17 _ P2 = T = ;5.444 KN/m
'84 7950 2765
L=11100 |
b) :Ye_rtical_ioad of partial ------ (case-4)
3975,2380, 4745 For bottom slab
2380 | 7950 770 pg = £x10.782X7.95
: . L 11,10
- - ~_P1=10I782 | +ﬁxmﬂwxl%ﬂﬁﬁﬂjﬁ)
SRR = 15,444 + 8,214 =(P2-1 = 18.658 KN/n
S P2-2 = 12.230 KN/n
7 950 3150 ' .
e L=11.1Q0
%7 ’ : zy

C) Hor.izd}atal load of live ldad surcharge ~~~"" (case-5) _

" Po = 34.300 X 0,500 = 17.150 KN/m
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CALCULATION POINTS
_ _ Y
OF EACH FORCE

el | L=11.100

- B80._2x113Q 4x1370=5480 ___2x113Q 550
| =5.960 25260
2 | 3 *%
Q8
&
-
H o
+ o~
it
-
Sfs
1 - AL
) § ] | i i
‘ - . . 13 T ] 4 LD
L 24601 =2 460 O
550 [2x123 4 x1.270 = 5080 31230 (550
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N!D() BOX CULVERT FOR IIC)AKD
- ' D=3.000 n

(1)Dead load S
a) vertical Yoad ----- (case-l) .
For upper siab wi é 22.6X0.50+19. 6> 2, 50-+23. 6x1.20
For side wall - w2 = 23.6%1.10
For bottom slab W3 = 88 620 + - 2)(25'960)<7'25

11.10

b) Horizontal load -~ earth pressure ----- (case-2)
For side wall Pl = (22.6x0,50+19.60%3.10) X 9. 500
S P2 = (22.6X0.50+19. 60X 10.85) x 0, 500
(2)Live load L _
a) Vertical load of center ------ {cage-3)

4360 2380 4360

3760 | S5de0 . 13do P1 =

P1=14 382
P1 | |  py-

1880l 5980 | 3760
L=11100

b) Vertical load of partial ------ (case-4)

2980 .2380, 5740

Skew angle
B =(0.30+3.00--1. 20) cosecdy®

3

88.620
25,960

122, 832

36. 030
107. 080

i

0 =49°

X 30

X 3.50
For bottom slab

2X 14, 382X 5. 960

11.10

For bottom slab

kN"m

e

7

kN7 'm

#”

= 5,960 m

14. 382 KN/n

= 15. 444 KN/n

_ b - 2% 14.382% 5. 96
: ) 11. 10
380 54 27601
_ T 6 14. 3825, 96(2. 57-+0. 190)
1 £
o —_|P1=14382 _ 11.10
py. I S = 15,444 & 11,521 ={P2-1 = 26. 965 KN/m
[ : P2-2 =  3.928 KN /m
5960 | 5140
L=11100
“+ T
C) Horizontai'load of live load sureharge ------ (case-5)

Pe = 34.300 X 0.500 = 17.150 KN m
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Calculation of revolution for skew box culverts [ TO NO3 BOX FOR ROAD ]

ﬁl .[ :_',nf f ' véfied
—a0or 20000 05000 8500
é\ 15820 | 9 \ S
3082001“ 1o A N
56o| ——————— | \\H“\
. - ’ - oy
6640 or. U_&: [ as

where
| L: construction length
load

_earth pressure

4= 19.6 X0, 5ex5 00 = 49.000 KN/m?

Qo= 19.6 X0.50%13.50 = 132.300 KN/n?

Q. = 19.6 x0.50x8.50 = 83.300 KN/m®

Pi= -é;_(49;000+132=300) X 8.50 = 770.525 KN/m
= —é— X 83. 300X 8. 50 = 354.025 KN/m

-Py—Pz = 416.500 KN/m .

weight of concrete and surcharge

Wy = 23, 5(12 4x8.5 —10. 0x6.0) x10.820 = _1(%292.980 KN

| (15.820) 950. 180)
Cwhy = 18.6 X12.4%10.820%5.00/2 = $238.812 KN
! (15. 820) (9121. 8120)
wo= | = 17831.9 KN
| (26072, 0)

1~91



study of safety for L=15.00 ™

1-92

8360 - 6640
_____ . P
Pe—r T 11U,
N\ 10820
SO
0
P2 P
8360 'J6540 -
L=15.000
‘Revolution force for point 0
BT Py (KN) | x (m) Mo (KN-m)
+ 770.525X 15.000 = 11557.9 7.500  86684.3
-—éxals.m X8.360 =—1741.0  12.213 —21263.8
— 770.525X6.640  =—5116.3 3.320  —16986.1
+ %xm.-sno X6.640 = 1382.8 4.427 6121.6
total = 6083.4 54556. 0



Résisfaﬁce'fdfce for point 0

ng(KN)‘. | Pu f=0.55-P(KN] X (ﬁ) Me (KNm)

17831.9 98075 5.410  53058.6

' Stady ‘of ‘safety for revolution

98075 X1.2 X1.15
Slide ES_ 6083.4 X1.5 x1.15

. . _53058.6 x1.2 xX1.15
Revolution Fs = 51556.0 X1.5 X115 = 0.78 < 1.0

fhere o o i
this case is insecurity

1~ 93

= 1.29 > 1.0

0K
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study of safety for L =20.00

1L.6Q0

P

Paf\Lf[ | ‘PI

8,360 16.640 |50

_20.000

Revolution force for point 0

o Pu(KN) x (m) Mo (KN - m)

+ 770.525%20.000 = 15410.5 10.060  154105.0
- %x&ls.waxs.sfso =—1741.0 17.213  —29967.8
—~ 770.525X 6. 640 = —8968. 9 5.820  —52199.0
+ %X4iﬁ.500 X6.640 = 1382.8 9.427 13035. 8
“total = 6083.4 —_— 84974. 0



Resistance force for point 0

Pv(KN): ~ Pu =0.55-Pv (KN) x (m)

26072.0  14339.6 7.910

- gtady Offééfety'fdr revolution

o 14330.6%1.2 X1.15
Stide PSS T %1% x1.15

 113426.2%1.2 X 1.15
84974.0 X 1.5 X1.15

Revolution Fr

Yhere _ - _
_ this case is security

195

e (KN

113426.2

1.57 > 1.0

= 1.07 > 1.0

0K

0K



NO @ BOXCULVERT FOR RORDtsiniie sor-n06106)

SIS

D Shape and Size |
{-

D=Cb

5650 1[ )

7.150.

lt=9200 = |}

B T %ﬁb

B.=9.900

where v
m :
D depth ot as_pha_lt and similar suyrface .soil.

%) Factor of section
A - 100 x 070 -0.7000 v

- 2
T _J_QQ___zs_QJ_Cf - oopese

100 x 080 = 0.8000

B

B

2
0.04267M

E)
D)

i
N
=
=

o

I

25% 107 KN
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No.@ BOX CULVERT FOR ROAD

| applidation Boxculverts No.H®

1. caléUIation;for bending moment (U.L.8)

1) For upper slab |

| section_ b==100°" h=170 d==64.0 d’ =6.0
' a).middle point  @~@  Mu.max=§75. g¥"m o

o = [ Y22 —300°%°= -8.042/0. 300

T U Yas—300°¢°= 4,909/0.300

_ 0.87x41000 x43.17
0.40X2500x100

S e 16,4
1= -

] = 43 17 cm?

=15. 4™

=56.3°<0.95% 64. 0=60. §°"

Mes =0.87X 41000 X 43.17 X56.3X 107 °=867. 0K¥™> My=§75. 6K ™
Mrc =0.40%2500X 100 X 15.4% 56.3X 10-°=867. 0*¥™>Hu=§75. 6¥"™

_b) intérsécj:t_ion_. _-p.oint_ @=®  Mu.min= 548, 8¥Nm
As = Yas—150°*°= 4.909,/0.15=32.73 cn?

0.87x4 x32.73 .
0.87X41000 X32.713 . .,

R = S 40x 2500 % 100
B 11.8
7= 64.0 ——-— =58.1°"<0.95X 64.0=60. 8" 0K

 Mes =0.87%41000 X32.73 X 58.1X 107%=678. 35" }y=598. g
 Mre =0.40X2500X 100 X 11.8X 58. 1X 1075 =685, 557> Yy =598, §~n

2) For bottom slab
 section’ [b'=190ém h =80 d=73.0(74.0) d’ =7.0(6.0)
a) middle point @~@ Mu.max =805, §xxm

¢ Ysz—300°*c= 8.042/0.300
= 2o - =43.17 cn?
A l Y.s—300°°= 4.909,/0.300 } cm
o 0.87X 41000 x43.17
| aa - =15. 4°m
X 0:40% 2500 100
- P 15.4 | | — -cm
2= 10 - =§6.3°<0.95% 74.0=70.3 0K

| Mrs =0.37X41000'-.X43.’17 X 66.3%107°=1021.0""™ >Mu=805.8%""

0K

0K

Mre =0.40X2500% 100 X15.4X66.3%X10°°=1021.0%"™ >MNu=24805.§*~m

0K
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b) intersection poi'ﬂt @';‘(D M. min—--—ﬁ'M gxrmm
As = Yae=150°%C= 4.909,/0.15=32.73 on? |
0 87>< 41000 X 32.73

Y= Tiltoxesooxios - =18

11.8
= 7 o am
Z_ 30 3

=67, 1“"<0 95X 73.0=69. 3™ 0K

i Mas --0 87X41000 ><33 73 X67.1x10°5=783. 4"Nm>Mu=674. ™"
Mnc"——-[} 40>< 2500 % 100 X 11.8% 67. 1% 10-5=179], XN Mu=§74. 9% QK

Not;ce: this bar is decide for shearing forces
o without bending moments.
2. calculatlon for shearlng force ( U.L.S )
a) For upper slab | .
© section b =100°" h =70  d=64.0 d’ =6.0
' 1ntersect16ﬂ point @=® Su.max = 358.7%N
© Ae= Yap~150°*°=8.042/0.15=53.61 cn?

P = 9361 100 =0.838 %

100 x64.0
3587108 .
Ve = Tooxesog - %61 Noem
o (0.838—0.5
< Vea= 50.0 +15.0 (0 83850 n . 60.1 N/cm?

| b} Forf;bbt'tom slab |

 section b =100 h =80 d=73.0 4’ =7.0

'.ih!_ier'é:,ection point @=@  Su.min =—390.2" |
R Yee—150°t= 53.61 en?

. 53. 61
= — — X =0.734 %

F 100 X73.0 10
vo = DOEXI L ops e

100X 73.0
(0.734—0.50)
0.50

< Vea= 50.0 +15.0 = 57.0 N/on® 0K

Notice: this bar is decide for shearing force

~ about point @, @ and @, @
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