BOX FOR DRIANAGE-NO

2
No
No

¢4

No 1

No 2

No . 3

No 4

No B

BOX FOR DRIANAGE-NO 2

1

No

C-No 1 C-No 2

No 6
L0000 1

—

.3800
L6500
L0000
. 4300
0.0000

= O e
[P o R ST

2 =27

No 7

. 0000

. 3800
.6500
.6500
. 0000
.6500



BOX FOR DRIANAGE-NO 2

1~

1 2
3 3~ 4
2. .2- .3
4 4- 1}

BOX FOR DRIANAGE-NO 2

[N
L]
I

BOX KON DRIANAGE-NO 2

Deadload
No. | :
Li (m} Lo {m)
Y 0.000 3.400
Y 0.000 3.400
X 0.000° 2.400
Y 0.000 2.400
IV o= 0.001 (b
TH= 6.000 (t)
Earth pressure load
No. ¢ 2
Li (m) Lo (m)
X - 0.000 1.400
X 1.400 2.000
X 0.000 2.000
X 2.4000 1.400
Ty = 0.000 (L)
EH = 0.000 (i)
Water pressure load
No. HE |
Li (m) Lo (m)
X 0,000 1.400
X 2.000 1.400
TV = 0.000 ()
ZH = 0.000 ()

Pi (t/m

~-9.440
~-9,440
~103.060
125,807

Pi (t/m)

69.070

61.510
-41.910
-61.510

Pi {(t/m)

13.720
0.000

Py (t/m)

-9.440
-9.440
~103.,060
129,807

Pj (t/m)

61.510
41.9190
-61.510
-69.070

P o(t/m)

0.000
-13.720
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NO BOX-CUL\/ERTFOR DRAINAGE
1) Shape and Size

Q RS
S _
W
-
8.
. (D_____.
) o S
- —
0
Mg : _ wpo
= _"'*’"“78_. L=4100 =T
6q41 350 600
.B°= 4-7@ |

Where D - depth of asphalt and
similar surface soil.

2) Factor of sec’uon

. A:_ 100 0.60(070) = oeooo (o7ooo)
oo (ogen) |
- 1: '00,2,060 -'001800 (002858)

Ec 25 kN2 - 25107 KN/




‘No.@  BOX CULVERT FOR DRAINAGE (D= 10.0")

1o calc.ulation for bending moment
| section .  b=100°"  h=60 d =535 d° =65
1) ‘For upper slab £ |
~a) ‘intersection’ -poin’t@#@' Mu.min = —387. 4¥um
Ae= Yas=160°%°=4.909/0.150 = 32.73 cn?
| " 0.87x 41000 X32.73

Y5 Toaoxasooxn o T T

= 5 — i
yA 53 R

- =41.6 cm, <U 95x53.5=50.8°" 0K

Mrs =0. 87X4100(} X32 13 X47 6X10“5“555 TN Mu= 387, 4KNm
| Mnc =0.40% 2500><100 x11.8X 47, 6><10“5"‘551 6 N> Mu=387. 4’”““

notlce : the bar is declde for shealng stress as following
As':-"...[ Yso 300°tc

- 2
Y.z-s--~300°t°] - 43_‘” o

b} _middle point ®~® - Mu.max=440. 4~
A= Yas—lﬁﬂ”“—fl 909/{} 150 = 32.73 cm?®
. o 0.87Xx41000 X32.73 om |
.X - 0 . 40X 2500 X 100 = 11.8

il . 118

=47.6 ™ <(0.95%53.5=50.8°™ 0K

Mes ='0 87><4ll}0[l X32.73 X 47.6X 10-° =555, T5Nm> fu= 449, 4=
ke 5--0 40><25m]><100 %11 BX 47,6 1073=5B1, 6" Ju=40. 4*"n

2) For bottom slab N . _ : R
section  b=100°" h=70 d =63.5 d’” =6.5
a) intersection point @=@  Mu.min= — 359, gxnn
As= Ypo—150°%¢=" 3.142/0.15 =20.95 cm?
x = L87X41000 x20.95 o,
' 0.40x2500x 100
1.6
. '
Mns —U 87)(410[}0 ><20 95 X53.7X10° 5“‘446 LENR> My = 359, gxnm
. Mre .-_-9.40X2500><100 XT7.6 X53.7X107%=453., 7T*"N"> My= 359, gkum

7= 63. 5 - =58%.7°"<0. 95X 63. 5=460. 3°™ 0K

notice : the bar is decide for sheaing stress as following
_ he= Yas—150°*°= 32.73 cn?

2 —39



b) middle pomt . @~® Mu. max =542, 4KkHn

As—- Yas""lﬁ(]“"' 4. 989/0 150 = 32.73 cma.
- 0.87x 41000 x32.73

' .X__: 0.40%2500% 1006 = }1.8 ™
7 = 1L |
£=63.5 —— " =57.6 °" <0.95X63.5=60.3°" OK.

Mes =0.87X41000 X 32.73 X57.6X 105 = §72. 4%"> fu= 542, 4<m
Mrc =0. .40><?500x1007x11 BX57.6X 10" =679, 65" > Hu =542, 45%n 0K
2. calculatlon for shearlng force ( U.L.S)
a) For upper slab . ' '
1ntersectmn point @=@ Su.max = 492.4".”‘ o d°™, distance
l Su.max = 295.6%% - 24°™ distance

section’ b =100°" h =60  d=53.5  d’ =6.5

e LT e | = o
: P: 1004‘1;;5 X100 =0.807 %
uc=-§%§:—%§— = 9.1 .N/cmz
\."02% : W = 5.5..3. N/em?

0.807 0. 50 2d
( )}x =118.4 N/em® 0K

<Veai= { 50.0+15.0

0.50 d
; o - 10.807-0.50) d o
<Voag= {50.0+15.0 X }x "= 502 Won® O

" b) For hotton slab
| _section:; b =100°" h =70 d=63.5  d’=6.5
iﬁtersecti_.on point @, @ Su.max = 493.0%" .- d°" distance
| R { Su.max = 235.8%% . 2d°", distance

As:.ins_;l.SU:ctc:: 4_9{]9/0.150: 32.73 cm?

P= 10032);;3.5 %100 =0.515 %
Vm:% = 11.7 :N/:cmz
s R - e
‘<vca,-,_{5n ' 5—%— (0.515 —0.50) }x%‘i—wmo 9 N/em® 0K
| <:vca,=_{5nz . 0120 (0.515 —0.50) }x%z 50.6 N/cm®  OK

notice : the bar is decide for shealnr’ stress about pomt @, @

“and @, @ .
2 -40



“NO®BOX CULVERT FOR DRAINAGE

e 4700
B0 3500 600

l_ . Y25 = 300°™ l
N

600

- | T
Yzo 306Tc/ |

3000
4300

" Yeo- 30(53“'
1 e | Y25 200 CTC -
_ é!i“_“"és_
{ . |
N A — 1 S
Y cre
O Y25~»soo , -

Ys2- 3af‘ = - - B 3

>HY 25 . 5OOCTC

ac]l -

- Y25 - 300 -




"NO® BOX FOR DRAINAGE

* Load
(1)Dead load
a)Vertical load Where a= 1.85 {earth pressure factor of verticall}'- D 0.0 2.2:>2'0
c : o . Bo 4.1 <3.0
For upper slab wl = 22.6X0.80-+17.5X9. 50X 1.55--23. 60X 0.600 = 249.898 kN/m
For side wall w2 = 23.6Xx0.60 = 14,180 w
Por bottom slab W3 = 249.898 + 2"14;1§g’<3'65 | - 215,100~
b)Horizontal load _‘;-"'eafth_pressure
For side wall P1 = (22.6X0,50+17.50%9.80) %0, 500 = 91.400 kN m
” P2 = (22.6X0.50+17.50X 11, 9) >0, 500 = 108.775 =
# o P8 o= (22.6%X0.50+17.50% 11, 9+8.7x1.55) x0.500
' ' = 116. 518 ”
C)orizontal load ----* water Pressure
Pwv = 9.80 X1.55 ' = 15.190 kN./m
(2)Live load N L
‘1ive load surcharge of axle S
_ KNsaxis .  unite width of despersal of wheel
.'P 10 X 30 B= 0,300-+10. 000,600 = 10.900 m
350 x B '
10X 30— 7864 ku/nd

3.50 X - 10,90

or live.Ioad surcharge of vihicle

kNsrihicle unit .
- _ 40 X 30 - 2
g0 f_ .'3ﬂ50 X 10.0 34.300 KN/of > 2P = 15.728 KN/ mi

OF -cursé the 1oaded'of live load is consider as following
k.case—l_?aertigai.loé&
For'ﬁpﬁeé slab and botton slab wl=w2=34.300 KN/n
' ’éaseQZ Horizantal-léad: '"“éath pressure of live load surcharge

"For side wall pe = go-ko = 34.300 X 0.500 = 17.150 K/n

42
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~ CALCULATION POINTS
| OF EACH FORCE
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_ NO @ BOXCULVERTFOR DRAINAGE

1") Shape and Size

L

3’ o RIS
0
- I
g
(D_H...__.
o o g
Q- G N
q 5
N 14100 T .
Q
)
Y
6 - 3,500 D
. Bo=4’.7w

L ‘W__hé_r_e D = d@pth oT asphalt and

similar surface sod

2) Factor of section

A = lOOthSO(O70) = oeooo (07000)
i (0703)
1 - 100060 - 001800 (0.02858)

T 2
© Ec=25 kNN = 2517 kN/m2



No.@ _ BOX CULVERT FOR DRAINAGE

1. caldulatién for bending moment (U.L.S)
1) For upper slab |
section  b=100"  h=§0 ¢ =53.5  d- =55
a) intersection point®=@ - Mu.min = —30],2KNm
As= Y -150"”“3 142/0.15= 20.95 cm?
o7 0.87x 41000 X 20.95

RS Tesasoxae o S 4

7.4

1= 535 - =49.8 % <0.95X53.5=50.8°" 0K

Mrs. =0. 87><41000 X 20. 95 X 49, X 1075=372, [K¥™> Yy =301, 2k¥m
Mac ={. 4€]X2500X1{]0 XT.4 X49.8X1075=368.5""">Mu=1301. 2“““‘

notlce : the bar is declde from shealng stress as followmg

o[ Yeom300°%cy

o AS*[ Yas— 300“0] = 26.84 on’

b) mlddle polnt ®~® Mu. max=332. 5me
X AS — __‘lboctu_. 20 95 Cm

Mz = 368.5 KFm > M,= 332.5 Xum
| _ ( .Wher_e <+ Mz : From calculation of point®)

2) For bottom slab R
sectlon b= 10(]”’  h=T0 d =63.% d’ =86.5

a) 1ntersect10n point @=@ Mu.min= —290,8 X¥m

[ Yzo—300°*°= 3.142/0.30 B ,
A‘”‘“'[ Yis—300°t°= 2.011/0.30 ] = 1718 cm
g . DBTXA1000 X1TA8 .
O 0.40%2500%100 '
6.4 ,
7 = 63.5 ——5— =00.3°"50.95X63.5=60.3°" O

 Mrs =0.87x41000 x17.18 X0, 3X 107%=369.5%"">Mu=290. """
: Mre =0.4U><2-500><1'{}[]' X 6.2 X-GU.3><_10'5=_385.9“”’“>Mu=290.8“”“‘

b) middle point  @~®  Yu.max=417. 45"
CAe= Yeo—150°*°=3.142/0.15= 20.95 cm?

0.87%41000 x20.95

. = 1. cm
0. 40% 2500 % 100 '

X =

2 -ho6



2.

. 0 o | | SR
Z = 83._5 —TyT =59.8 °" <0.95%63.5=060.3°" 0K

Ms =0.87X 41000 X20.95 X 59,8 1075446, 8n> Wy= 417, 4KNm
Mre =0.40%2500X 100 X 7.4 X 588X 10°5=442. 5*¥™> u=417, 4*~ QK

calculation for shearing force { U.L.§S )
a} For upper slab | |
section b =100°" h =60  d=53.5  d° =6.5

intersection poiﬁt @=03 Su.max = 226.=2““

= '26..84 c_:m2

e [.Y25—300°“= 4.909/0. 30 ]
) Y20—800°"°= 3.142/0.30
_ 26. 84 B
| .P = T700 xs3 5 X100 = 0.500 %
o 226.2X10% o
Ne = 1!](])(53.5 = 42.3 N/cm

-<Vca = 50.0 N/"cm2 :

notice : the bar is 'decid_e for sheaing stress
about point @, @
b) For botton slab
- section b =100°" - h =70 d=%63.5 d’ =6.5

intersection point O=@ Su.max,= 386.8%% .. d°™ distance
: - : : : [ Su.maxz= 185.0%" .. 2d°™ distance

R BT

P = '.mlzgég.s X100 =0.270 %

o= BT g s

Veo= iggxﬂglga = 29.2 N/en®

_..'ca;'i{35 : 3?25' (0.'27.0.'_0.25)_'}—2.“— = 12.4 N/on®
= {m e L waenas JE < g o



_NO @ BOX CULVERT FOR ‘DRAINAGE
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NO@ BOX FOR DRAINAGE

Load

- (1)Dead load
"~ -a)Vertical load Where a= 1.20 {earth pressure factor of vertical}'. g - = %:_g__
For upper slab w1l = 22.6X0.50--17.5X7.50X 1. 2--23. 60X 0.60 = 182. 960 kN,
For side wall w2 = 23.6X0.60 = 14.150 ”
For botton slab ¥3 = 182,950 + L’WS - 208,172~
b)Hofizontal load ---* earth pressure
Por side wall P1 = (22.6%0.50+17.50%7.80)X0.500 = 73,908 kN/m
. P2 = (22.6X%0.50+17.50x 9, ¢0) X 0. 500 = 92,275 ”
” o P3 = (ZZ.B'X(I.50+17.50X9.90+8.7X1.55) X 0. 500
' : = 99,018 ”
C)Horizontal load ----- water Pressure _ _
For side wall Pw = §.80 x1.550 R = 15.190 kN/m
(2)Live load _ :
" live load surcharge of axle _
: KNsaxie unite ' width of despersal of wheel
p 100 x 30 B= 0.300+8.00+0.600 = 8.300 m
3.50 x B
1% % :
T 350 x g9 OSLEV/m
or live load surcharge of vihicle
KN/rihicle  unit
40 X 30

BG =: .3-50 > 10.0 34,300 EN/od > 2P =.1Bf2§2 KR/ m
OF curse the loaded of live load is consider as following
case¥1.V§érticél 1oad
Por upper slab and bottom slab w1 = w3 = 34.300 KN/

='cas‘e~-2 _Horizohtalfload """ eath pressure

For side wall pe = gorko = 34.300 X 0.500 = 17.150 KN/n



CALCULATION POINTS
OF EACH FORCE
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- NO © BOXCULVERT FOR DRAINAGE
~ D Shape and Size

D= %7..000 .

=47CO

. 2@{ 3500 Lz
5800

| Lli=4400 |ljL-g4c07 |

leod asco kb sseo e
e B.= 10,000

| where o depth of asphaltand
| ~ similar surface soil

'_2) Factor of section
A foxi0 = r2oco™
] O R0T e g y4a00™
A - 100X 080 = 0.600™
] -d0x060" - g g1gc0m
Fe-25mme = 25x 10 K_%Z

2-72



1.

- No.®__ BOX CULVERT FOR DRAINAGE  (D=27.0™)

calculation for bending moment (U.L.S)
section b_lﬂﬂ'““ h=120 d =113.0 d" =17.0
1) For upper slab

a) Lntersectlon pointQDﬁ=() Mu. min = — 1147, 4¥0m

 Mee =0.40X2500%100 X 118X 107.1 X 10-5=1263.8X"™ >Mu=1147. 4™

SR = Yas—150°%°=4.909/0.15 = 32.73 om®

g U8TycAs o 0.87X41000 x32.13 .,
~ 0.40fcu-b 0.40x2500%x 100
-z ='113 0 —~_~%——8- =103.1 °™<0.95% 113.0 =107.3°"

Mrs =0.87X 41000 X32.73 X107.1 X 105=1250.4¥N" >>My=1147. "

: T 0K
b} . intersection point @  Mu.min = ~1536.0%*"
_( Ys2—300°tc= 8.042/0.30 B ,
Ao { Yas—300°t°= 4.909/0. 30 ']“ 4317 cm
oo 0.87%41000 X43.17 .
-K,_ ©0.40% 2500 % 100 = 154
NP 15.4
2 =113.0 — =105.3 *"<0.95%113.0 =107.3°"

| 2 C
Mes =0.87X 41000 X43.17 X105.3 X 107°=1621. 5% >HMu=1536.0*""
Mrc =0.40$<'2500><100 X 15.4% 106.3 X 1075=1621. 6¥¥ >Mu=1536. 0*"™

) ‘middle poxnt Q~Q@=0~@ Mu.max =976, Q¥Nm
[ Yae=300°t°= 4.909/0.30 ) _ . .
he= [ Yzo—300tc= 3.142/0.30 ] = 26.84 o
0.87x 41000 x26.84
X = - £ 11.4 °m
. 0. 40X 2500 X 100 1
11.4 N
Z ~113 0 —-~2—~ =107.3 °"<0.95% 113.0 =107.3°™

Mrs =0, 37>_<'41_@00 % 26.84 X107.3 X107°=1027. 3%%™ >Wy=976. (¥on
'.MRC =0.4a>‘<2500><100 X11.4X107.3 x1075=1223. 25" >Mu=976. 0%

2) For bottom slab

_a) 1ntersect10n poiht‘ ®  Mu.min =—1430.9%""
: (1ntersect10n' point D=6 Mu.min = — 1345, 3%"™ )
L cte
As= ['Yaa 300 ] = 43.17 cm?®

Yas—300°%°

273



0.87X 41000 x43.17

A 0.40%2500% 100~ 194 °"
. 15.4
Z =113.0 =~ =105.3 <0.95x113.0 =107.3° OK

Mrs =0, 87X41000 X43.17 X105.3 X10-°=1621. 55" >py= 1430. g&nm
Mrc -U 40><25{)DX100 X15.4X 105.3 X 10-5=162]. fx™m > Mu=1430. gkrm

b) mlddle pomt ®~© ©~® Mlddle Mu=1065. 78"
Ae= Ya -150°tc-—4909/0 150 = 32.73 om®

_ 0.87x41000 x32.73 on
k= - 0,40 2500 100 = 18

Z "113 U -—-l—l-z-t-}- :10? 1°™ <0.95x113. 0 =107. 3‘”n 0K

Mrs =0. 87><410ﬂ0 X32.73 X107.1 X107°=1250. 4¥N™ > Mu=1065. 7¥xN»

Mﬂc —~0 4U><25(]U><100 X 11.8%107.1 XID ®=1263. 8™ >MNu=1065.7*"™
0K

3) l*01 mlddle wall .
section b_-_wo“ﬁ h=60 d=54.0  d° =6.0
| Nu.min= 4526.4 *M

_ 4526.4 x 10°
© 100 X 54.0

= 838.3 N/em® < 0ca=2500%0.40=1000 N/cm?

2. cé.l(.:ulét.idn for shearing force ( U.L.S )
section b =100°" h =120 d=113.0 d° =7.0
1} For upper slab

a') intersection point @ Su.max = 862.5%M... d°™ distance
| Yoa—300°t°== §.042/0. 30
A= = 43.17 cn?
A [ Yos—300°t°= 4,909/0.30 ] e
p= 1T 00 = 0.382 %
100 x113.0
L 882.5X%10°
- = 76.4 N/cw®
Ve = Tooxis.o /on

0.382 —0.25} % 2d

= §5, 2
7% 7 85.8 N/cm 0K

'.<Vca = { 35.0+ 15.0X



~b) intersection point @, @ Su.max =395, GEN

A= Yasm150°_“-"= 4.908/0.150=32. 73 cm?

o 32.73
P -- :_10'{}'_><_113.0 X100 =10.290 %
| 395.5%10°
rv‘r"\ = - = N 2
ic TN 35.0 N/cm
DR - o - 0.290 ~0.25 2d :
V :{3 LU . X } -_— = . 2
.<‘_ .C.Eﬂl 5.0+15.0 T X f 74.8 N/cm
' 2) For botton slab
o ‘a)__ipter’éé'ctilén:'p:o'i'ﬁt ® - Su.max =835, 4¥¥
oo oo 83EAXI0C e e .
Vc- x5 = ?4.0 Nem? < Yca—SJ.B N/cm

Wher_ef-%"* :--“VCa: From calculation of"poi’nt(@

‘b) int_ers'ec;‘tidnf: point O=®  Su.max =490, 5k¥

. 490.5><103
100x113.0

Ve = = 43.4 N/cm® < Vea=485.8 N/cm?

“Where -+ Vca: From calculation of point®

0K



~ _No ® Box CULVERT FOR DRAINAGE

D=270""

e 10.000. B
(1200 3300 800 3500 1200
- Y25 30006 A
132 ~.300CTC
( ' _/ 12 H PQJ -
il ‘ Y I : - Py
// ! AN &
. ' ! ! \ lﬁl - - —
: ' CTE O _
S P O | Y25 300 3 \ Je
: : - rdl
Y?O -300 . Y2O 306 S 8
' 6@_ 50 Ak 70 Ml W
\ ’ W I
L cio{: | i |
_ SR
\_ - / \ ; 7 j‘.; S
Y32-3007 & |
Y 32 — 2007
Y 25 - 300%™
Y 25-300"
e B
I CTC
-~ f | 1Y20-300 |
R | _ ciC : %
l - Y25-300° |
IC ==
.__\_/_2_5__,33,__6TC
Y 25 3007




'NO® BOX FOR DRAINAGE

Load o
(1}Dead load

a)Vertical load Where a= 1.35 {earth pressure factor of vertical} .

H

For upper slab wl
For side wall w2
For center wal w2’

i

23.6% 1. 20
23.6X0. 60

I

"

C82.6X0.50+17. 5% 26.5X 1. 35+ 23, 60 1. 20

Por bottom slab ¥3
. . 8.80
: fb)Horiéonfal load -- earth pressure
"~ For side wall P1 _(22.5X0, §0+17.50x 27, 10) X 0. 500
o p2 (22.6X0.50+17, 50% 31, 80) X 0. 500

u

{2)Live load

or live load surcharge of vihicle

kNsrihicle snit

e A0 X 30 ;
B¢ = 3750 x 0.0 — 34300 KN/n

For upper slab and bottom slab

P1 = P2 = 34.300 KN/n

665. 683 -+ (2X 28. 320+14. 160) x 4. 70

i

H

it

703. 497

242,175
283, 900

kN n

s



uke e

‘008°E 00L°% 0QS0°T OO0F'T QOL"0 e 9
001°F 000°E (GEE7T QUL°T 0970 2 €
Q0T ¥ Q00°E 08E°2 00L°T 0020 ¢ &
Q08¢ 00L°T Q80T QOF'T 0Q0E°0 ¢ <
COT*F GOO"E 0QSE'c 00L°T QGE°C < [
V0TF Q00"€ Q8E°E 00L°T 009°C g T
ot g1 81 L1 91 81 [ &1 (A 11
01 6 g L 9 g P g z T
oN=1 ox-1 oN-T ON-T ON=T ON=T1 ON-TT ON=-T ON-T o0x-T h
as1d x1g CERE| 9
2944 Xid X1y T
(peyd/uWidK (w/3y A (w/3) X
. . oN
€0-Z00° T LO+E0S" T 0L T Xid - X1d 000816G°0 0000870 9 -8 JA
€0-J00" T LO+HOE € 00F ¥ XId =~ X1d QCOFPFI-Q 0400¢C° 1 T -9 )
Lo-200"1 LO+308° ¢ Qo k0 XId - XId  000PFTC0 - 0000g" 1 g - ¢ b4
§0-d00 "1 LO+H0E" % 00L"¥ Xtd - Xyd  000¥FP1°0 00002° 1 ¢ -F F
G0-300"1 LO+H0E "¢ o0yt Xid - X1d  0Q0FF1'0 000021 o~ g £
E0-E00" T LO+E0¢E° T QoF ¥ X1d - %14 000F¥FT1°0 0600z T g =Q T
20~-400° T L0+308°T Q0L ¥ Xid - X144 0Q0%FI-0 - 0000T" 1 z -1 T
S48 .ﬁmﬁxuv ) (a) 71 r =1 (v 1 (guy ¥ F I oN
200070 QO0v ¥ g
000070 000878 g
LG00L"F 00088 ¥ -
000L"F (10} A g
000l F 000670 2
goon "0 C00Q0°0 1
(wy B D)
- - . O../u

. - Y

QBNN o CE@Q - - OX-DRNIYHQ mou.__xom

2-78



CALCULATION POINTS
| OF EACH FORCE

o 4400 ﬁQO___,
600 r@ﬁ%f @5% T@rgum]ecg
2 la g
= ] 6 .T
_ 8
I o8 ©
39 3
i 0g
1 =
. L] (@)
N IR



0Qe"'re
00 ke
00g°¥E-
00gre-

(w/yy fd

005"€c8E~
ELLTYE

(/1) Td

0oT ' Pi-
LGV E0L
LEF " E0L
0gE 82~
.£89°€99~
£89+¢99~
0ze°ge-

/3y id

Goe re
cog ve
00g " ¥E~
008 FE-

(W/3) 4

Cli tve-
006°€8¢

(6/3) 1d

081 vI-
L6V "EOL
LEV 801
ozege-
£89°¢€99-
£Bo-g99-

08E°8%C-

/3y ad

OoF" ¥
QOF*'F
(10 o
L610]

(wy o7

QUL ¥
GOL'F

{uy o7

00L" ¥
00F %
00Y ¥
COLF
00¥% ¥
00F b
0oL ¥

(wy o7

00070 A-
00070 A-
000°0  A-
00070 k-
(@) 17

3
-TA-pEOL 9al] Hi

{1} Qoo =
(33 0000 =

0000 X-
0000 X-

)y 7

-

[
alnssouad uyjaeg

(3} 00070 =
{3) g00°0 =
0000 A~
00090 A=
0000 A-
G000 K
-000°0 A~
00070 A=
0000 A=
Sy 17
T

peoi peaqg

YIRS

= I

16

e wa

164

.QZ

1 -9 9
9 -¢ ¢
Foo-g £
€ -z _ 2
- 1
¢ -y b
z -1 T
£~ 1 ox
9 -8 L
1 -9 9
9 -3 g
g ¥ v
oS g
£ -z z
z -1 T

f- 1 on° :

| CON-HOVNIVHG ¥od Xog

2-80



©
!
o

cON-FOVNIVEG Hod Xog

00EP"T & oOx.
0086°T 2 ON
008" 1 T oN

b on ox
T ON=3 . ON . - - :

SON~-TDYNIVEG ¥Od Xod



00000
regl 0~
¥EO1°0
00000
PEOTT0-
TEQLTD

(prguw) *yI0Y

0000
060°9

(€3 Ky

0CL0Z D
000000
€1901° Q-
€9e1E 0~
€101 0~
Co0GO"0

(WW) *$IG-4 (WL} §I1G-X

€

00070

G000

(1) &Y

000000
GOo00 0
C0000°0
00000° 0
0000070
Q0000 ¢

“ase)

0000
0000

(1) X4
rasen

00070 o
: 000°0 -

Q000070
CI9L0TC T

169601~
000000

16960°1

194011~

(pegew) "vi0y

W) Ky

G981F "0~
QGQ00-0C
¥LOO9T O~
. FEBEZO
L0910~
QeGooo

(mwy *gIq-A

S 00070
h”oooso

(1) AY

K

&

£ST1EB° 0~
L0E98" T~
LEST8 I~
EEIEE 0O~
GLLYO O~
0000C" 0

(W) *g1g-%
TosEn

0000
000°0C

1) X4
rosen

0000070

T GECFTE-

0£889°%
Q00000
0EEge 2~
TEEEFTE

(peyuw) ¥ 104

000000
gerEV"E~
9g980° ¢
40¢00°0Q
§9880° £~
geker g

(pEgUW) ‘YI0Y (wu)}-$ig-A

Q000
Q000

w3y Ky

0000
0060

(U3) KM

1€9i¢- 9
000000
I80rE- g~
€ETOE "L~
I80¥E 8-
Q000G 0

(ww)y *s1g-A
¥

BESTI0°¢

000000
69811 2~
L9¢8g¢-
89811 ¢~
Q00000

1

c00°0-
g0 0~

(1) AY

200 °0-
e00°0-

(1) RY

TEEGET-
59951°¢-
022586 Z-
yE86e° I~
6PI0E° 0~
000000

Eandil I AF B T ¢ B Ue

(Ww) "sI1g-% To
‘asBn

Er¥FO-0O-
988800~
Qoooo -0
E¥PPO 0O~
98880°0-
0gCo0"0

4 e s
L B B R Tr i Te ]

ALY SIT-X
*asE)

SON-HOVNIVHQ YOd Xod

CaseDd . -

CON-FDVNIVEQ HOd Xod

2

N

00070 "¢
00070 ‘1
3y xg 0 con
.QW.QU
T000c0. e
-~ o000 . tT
v xu “ON.

2-82



T fﬁ»ﬁ%&n@ﬁ%&i&aﬁ&%@a@

9%£°991- 400" 0660 GOZ 20T 800G 0G0 G FE6TTLES~  000°0 0000 0L F & -9
STE7991-  000°0 00070 0025027 0000 0007 ¢ 8L9°618S- . 00070 00070 0ggz 1 %
9TE°99T- 4000 066" 0 0027202 00070 0000 207 °98Z8~ © 00070 0000 000°0 5 -
000" 0 L1817 19 £30°¢g- LET°8E9-  009°Z0T-  ZrE-9ig- £62°0¢- 016 81¥T- 2997048~  00¥'F 9§ -1
00070 L0 LE- 2856 LET"GES~  009°C0T~  ZBL'Feg- £6%"0E- T18°965- 250 pel 008°8 ¢ =
0000 Liv 6= 86¢°0% LE1°889~  009°Z0T- g6 1f1- £62°0¢- 896225~ 656778 00L°2 ¥
00070 87¢ ¢l $6% 58 LEI'CE9~  000°20T- 28T L £52°0¢- 30£°FE2 ASARET 080°¢ £ =
00070 £rieg 96%° 57 LE1°8€9-  009°201-  grg-g- £62°0g- 185" 169 8%€° 03¢ 00F" T T %
0G0 G £L8°TL £igreg- hmﬂ.mmo- 009°20T-  LIE'¥0! £62°08- AR R LT0°996-  00€°0 - T x
0000 £91°¢¢ 916 g2~ L87°€89~  009°Z0I- 180 gST £6%°0¢8- LL¥ 9L9T €1€728TT- 00070 T -9
00070 £97° 8- S16°8S- LET"CES-  009°Z20T L60°SET £62° 0~ LAV 9L9T~  EIETLEIT- -Q0F'F T -9
0000 €187 7L~ €187 ¢8- LET'EES~ 0097201 4187701 £62°0g~ 8er g9¥I-  Lz0°939-  00T'F § %
0000 Eri-ce- 958°¢¢ LET'SEI- 0097201 £rg g~ £62° 08~ 18€° 169~  8TE' 03¢ 000" ¥ =
00070 8T gl- £67 68 LET°S89-  009°201 282" 5L~ £67° 08~ 80£rLE- A AR TR 088z g x
000" L¥F 8 95¢°0 LET"SE9~ 003" 20T 2e5'Irt- ST 08~ €96°222 626528 - 00L* Tz %
060" LLT LY Scr 6 LET SE9~ 0097701 28L poE- €627 08~ Z18°966 280 el 009°0 T %
0006 L8L7L9 820" €g- LET S89- 009'Z0T Zretote- £62°08- 016 8TV §98°048-  000°0 9 -¢
LeL L0~ 000°0 220" ¢z~ 0067201~ . 281689~  gre-9lg- 806°8TF1~  £6%10E- €99°028-. 00L'F P -8
LEL L9 0000 §20°62- 008°20T~ .  ZLE'99b-  £66°C1 916" 10¥1-  £6Z°0¢- 68F°2SS- 00T'F ¢ =
L3119~ 0000 £20°62- 009°20T-  0S1°¢91-  0ZE-09¢ ¥9L°0481-  £62°08- 99T°618-  000°E b =
284729~ 0000 $20° g2~ 009°20T-  298°% LET TTY 988" Z§ET~  £6Z°0E- 9LY"6S¥-  0S£'T € %
1847 £9- 0000 €707~ 009°201-  88T'sLl £68°08¢ 8¥6°£EST~  £6Z°0E- °  €8L°GLP-.  QOL'T % %
LEL729- 0060 €z0 gz~ 009°20T-  0Ig'gey 550" % 96L°Z0ET~  £62'06- £9¥"9%F-  005°0 I =
L8L°29- 0000 $20° 52~ 009°20T-  02€°209 995 ' 18~ PO €82T-  £62°0%- L8T°8T¥-  000°0 § -
060" L8L°29- €z0" 4~ 0687200~  009°20T-  9gv-glg- £6% P08 S8TI~ 187 .mmq- 00F'% . £ -%
00670 LLTLY- g% - 0£°209~  009°Z0T~  906°8¢z- £67°0¢ PES 988~  £18°eg 008°¢ ¢ =
G000 LEE B §55° 0% oée- €09~  009°E0T-  L¥O"IpI- £62°0¢ EPT bEI- wmo 26 0oLz b =
0000 8¥¢ gzl £6%° 6S 0857209~  009°Z0T-  188°bi- £62°0¢ 1597822 - 080°2 ¢
G606 EF1°gg 968°€2 08°208~-  009'20T- 199’4~ ‘862708 ergTIL Nmm.mmq 00F°T  Z =
000°0 £28°%2 £15° 8¢~ 088°208- 0097201~  £61°801 £62°08 $5¥ Sv b1 98¢ T1SL-  008°0 1 =«
0060 £9T g8 215°86- 0C8°209~ 0097201~  £46°8E1 £6%°08 102 E¥91 098°¥1ZI~ 000°G b ~¢
9000 €877 88~ 816 g¢- 05667209~ . 009°201 £2678¢1 €62°'08 1027°EP9T~  09S°FIET-  QO¥'P g -g
00070 £28°% g5 68~ S0B6°209-  009°Z0t £61°501 £62°08 96F "EFPI-.  985°12.-  00T°F ¢ =
00070 £r1°ge- 9687 ¢ . omm 209-  009°Z0T L99°L- . £62°08 8yZ 11L-  Z8§'geF 0007 ¥ =
0000 87871~ £67 8¢ 08¢ 309~  $09°20T LGS YL~ £67°0¢ 1ec gLz IRy 0S8°T £ =
00070 JA AT 96¢°0% 0887209~ 009°'Z0T LFO I¥ T~ €62°08 EP1¥el 8997261 00L°T 7 %
00070 LLT LY eSF 6. 08€°Z09- - 009°%01 905°£9Z- €62°0¢€ | ¥6E 388 €187 822 20970 . 1 =
000°C L8471 £20° 82~ 08§°209-  .009°¢ 99%"g1g- £65°08 ¥08 "¢821 L8Z°8T%-.  000°0 £ -3
1L LS 0000 §T0°§¢- 00920 0€8°209- . 'g9b-glg- $0818821-  £6C. LBE'8TF~ . 00L'%F 1 -2
LELL9- 0000 €30°52- 009°20T1- ~ QIE'E8F~ -  $FO"Z . . 96L7Z0ST-  £62°08 EOFIGPP- 001'F &
LELT L9 000" 0 SZ0° 67~ 008°20%I- | €81°LLI-  £68-0SE. $FGIECEI~ . £6Z°0C SBL'BLF-.  000°E b . %
LELLG- 00070 €208~ 0067201~ -~ L98°L- LET IV 988 29C1I~ . €6%° 9L% 668~ 08€°2  § =
LEL* L9~ 006°0 €20°8 0067201~  081°¢91f 0ZET 098 P9L10LET-  £62°0€ 931°61¢~.  00L°T " Z =
LeL-19- 0000 €z0° g2~ 0087201~ TLE"9OF £86°¢ 916 10% L~ . £62702 - 58F"Z8S-.  009°0 . .
L8L°L9- 60070 cz0- 22~ 008°201- L81°5£9 Zrer9TE~ §06°8IFT- . €620 §99°0L8-  000°0 ¢ -1
€3) N (33 % w3y K (1) N €338 (W) W () K. 1) 8 (w3 K ()1 oN
~TA-PEOT IAT] Mg £ 9s5v) sxnssoad yylesd oseD S peoOl peeg T.

a5ED.

SON-FDVNIVYC mom xod

2-83



EPE " 9cCF-
ceh 08P~
COg kEYY -

08L°6801~
0BL°6801-
08.°6801~
0BL B80T~
08L°GROT~
0BL 6801~
08.°680T-

OBL" 6801~
0BL"6801~
C8L 6801~
08L°GROT~
08L 6BOT-
C8L° 6801~
0BL76801-

SLT PTTT~
L28°0022~
18872812~
PEy gl Z~
1804012~
170 7902~
862 CFOZ-

TO¥ TS6-
0¥ "LC6-
c0P " 2g86-
0¥ 2g6-
(i AT
[kl AT
E0F " ES6-

Z0¥ " Zch-
20 226~
¢O¥F 786~
ZOF " ZC6~
o) AT T
OV 86~
TO¥ "TE6-

Z6$°0¥02-
CTV0 k902~
T80T 4012~
“¥Erele-
L8 LSTE-
2L28°0022-
LT PETT-

13 N

00070
0000
000 ¢

8LZ PTTE-
ECErziol-
0GP 06¥ -
8ZF gLl
JAZ-RE-1-3:
60T LEH1
1178922

glitgege-
602" LS6T~
L¥YE 2ER-
BCF 2L~
05% "0O&F
€eeret9t
gL beee

08L 6801~
BlE 118~
EOE FTES~
£es8e~
9487 08¢
957 " 604
Z0v-tes

£58°0%0¢-
LLGTGETT~
81¢ " S6E~
ggr-gce

£8r-zog

Y6 9561
1gsé-Lize

18272122~
£56°925T-
£8P Tag-
£8% gLz~
9157 ¢6¢
LLBBEWT
26870702

SOy Eee~
98y 604
9cs08e-

-888°8%

208" ¥
8IS T19-
082" 56801

(33§

0co 0
go0-o
000°0

882 SrsI-
L2 FST-
€82° 796
geo z90rv
8Z1"8¢
LLL LEBL~
SE8 QLT I~

gE® QL L-
LLL LBL-
8217884
§89°¢907
€8Z°29%
GLE ¥6T1-
B8O "CFET-

-89¢-sPEL~
861°¢cLL-

80L°4LCT-
€egr9b -
976°811-
Fe¢-gbo-
CFE LV 1I-

CEETLFIT-
LT LG~
0EE EZ6
TIQ 926
€cgElg
¢9g ¥1iG-
166°¢gg¢t1~

166°¢£8T-
298 b T6-
TER°619
110°9.8
0SS S25
TLT" 46~
ZFS LY IT-

TFELPIT-
Y38 gr9-
916811~
€49 ob-

BOLLET-

861°SLL-

892 SFEI-

(wy)- K _
y 9se)

Q0L T
ggc- e

Gag -0

Q0% ¥
gog'e
00L"¢
Ce0- ¢
Qo1
00g"0Q
00d"0

00F v
00T F

0008
0zg-g
Q0L T

0090
0000

Q0L ¥

LR
boo-g
"QCE" 2

00L"T

Q090
QR0 0

0¥ %
008-¢

CoL" ¢

Qg0 ¢
0oF° 1
00g o
GO0 0

Q0F " F

001" ¥:

000" ¢

-QgE°2

00L° 1

00970
00070

00L b

00T R

000°¢
08"z

T00L T

009°0

100000

(W) T

e {0 T ) o

o (M

W= ol P ao LQ'—IC‘JC‘)'CI'_LDI() — ot O 03 D W

R A W S I i T e

Q1 4t CI LT E D

=]

%

1
[n]

b

*

% %

X

B %X ¥

k
gt

% X N

=%

%o

% %

*®

2-84




oYL YLl -
LT 08y -
Qe PET Y-

08276801~
0816801~
08L°6801-
086801~
08276801~
0876801~
08L 6§01~

G8L°6801-
08.L°6801-
08L'56201~
08416801~
G8L°6801~
08L 8801~
089e° 6801~
SLTVYITE-
hmm.oooon

g8 LSTE~
mr.nm,on
180" L01E-
170" PO0E~
Z8e"0¥0Z-

Z0¥ " Ze6-
20¥ 726~
0T 2e6-
£0¥ " E86-
20k 255~
Z0¥TC6-
20y g6~

07286~
208 Z85-
207 "286-
0¥ ze6-
ZOvTIE6-
L TOET UG-
207 75~

6L 0F0E~

170 %902~
1807 L01g-
PP ST~
18874812~
CLegtD0ET~
SLT FIET-

{:

Sind

>N

1~ D% (D it
e R i BR S S T)

FIIVARY
D000
U0

217°%v23z-
ESE E19T-
06¥ 06 -
93E L
h«-.D.Q«...w
£0Z°LE5T
EL1°292¢

Ligece~
G0 LE6T-
Lrerecg-
SCF LI~
057067
SELgT9v
gle ¥viee

C\'I L]

< ol

0846801
gle 118~
2087718~
£E8'8i-
Q€87 08T
98k 502
0¥ TEs

285" 0V0E-
LLE BEP I
91¢" 468~
£87 €82
£2F 298
£76°5¢61
1827 L1EE

L12%-
*9261~
298~
gez~
£68
6ev I
0r0Z

Y Y DU Oy o
.

cOvTges-:
9EF 60~
geg

0fg-

£Ee 8z
£0C°FIE

8ig-1is

S O8BL78201

ED I

WAWI XK

TN

[TV
00070
00070

§9¢ crei-
8LT FGI~"
$8T° 296
€69°9901
827884
LLL LGL~
TEIOEvi-

CERQEP I~
LLL LEL=
gg1l"8eL
2€0°¢901
¢8e 298
GLEZ PO~
CrEl

g9g 8ve1~-
861 8LL-
BOL LET~
£Ts 9%~
9157811~

TELTEY O~

eFELvIT-

TFELYIi-
TL1°26~
0€8°£26
110826
T28° 619
298 ¥i6- .

TRERE
298 76~

2287619

1107946
0287 €286
._.h%-mml.
TP LFTI1-

ZPeTLP1I-
38R0~

916°9TT~
£28 o¥ -

8OLTLET-

861°CLL-
8927 6¥EL-

(WYY K

R

W W WA T W W WP Py
1 ‘ T '
[&] [

@ oo
i .
8]

T
-2
-J

b ’

)
=5
e

-0
-2

-9
-2

R s M i i
]
O

A o oy
1
(S

2890

CrEwiEr-
TTYO8EY -

COSTREVT-

08L 6801~
08476801~

QB4 6BOT~

g8l G801~
08L°6801-
08L°6801~
08L 6301~

084" 6801~
082" 6801-
08L°6R0T-
084" 6801~
08276801~
082°6801~
08L°6801-

SLT FCTT~

LeB Q0T
LEQ LS~
FEY EETZ-

T80 L4018-

PO FE08~
g6s-ovoC-

20% 286
Z0¥ 786~
T0¥ " Ze6-
ZO¥ 26
20726~
20V 786
g0F " 2S5

ZOv g6
Z0b 286~

eoP ES6-

EA B AR

cO0r-7g6-
c0¥7 " ges5-
e0F EE6-

2687 0¥0%~

Ir0rvo0e-
.- 1807 40te~

PEY L1~
LERTLETE-
LERTQOEZ~

Lz vezE-

[EPEIN

i

"

ALAVE IR
00070
2000

§LT "¥TZE-
EeE-cl91-
06¥ " 06F~
gTvr gLl
Lrgrege
60¢-Lgs51
TL1'E89E2

TL1892%-

608 L8561~
L¥PEgEg~
8eyTLT~
-06Y T 06%
£8L°Z19
2

[Zn%
8LZ°FE

08L° 6801~
81g-Tig~
S0 PIE~
€28 8%~
988708

Z0v " 2gs

T68°0F02-
LLB7BEFT
91¢ 268
E8FgEe
£8% 798
EP6° 9261
SCTANAT A

18274122

F6°9Z6I~
£8% 798~
£8¥-gEZ~
9T¢" CBE
LL5 5CFT
76 0F0%

0¥ 585~
98¥ " 60L-
98¢ Qcz-
£28°8¢

E0E"¥IE

§1g° 118
0BL 6801

AW XY

[V
0000
00070

898 grel
6L¢ wmﬂl
£87° 2886
9297 €901
8CTI°8EL
LLLLEL~
€S8 08P I-

€L 0SFI~
LLL LGL-
821882
EE9 450
€87 2956
6L2 #8T-
892 ¢¥L1-

89¢°6FET~
BGT " SiL-
80L°L81-
£ 9y~
916°811~
FES 8P 9~
CFETLYTE~

BEETLVIT-
14T L6
08E° €26
TT0- 946
728619
T9L ¥ 16-
1569581~

166 ¢gge1-"
98 FIb~-
€58 619
T10°9L8
[oR:2 .0 arid s}
T15-

L¥IT

('}

12
iz
43

veL v.,ﬁ I~

vE88p 0~
91681t~

8¢ 9F~
BOLTLET-
86T ¢C
BOT ST~

(W3} K

" In

A R A
1
Q

R O I S
]
[

U e
'
(&

i B R
. 1 :
2

t
v

-
1
v

A N U i AR S
1
(]

B P e B -
|
&

288D

000°7¢E

BAOR Bl o

Q0L Y

0ge e
0L
00970

RSP

SR A

uee 'z

G060

WO et (7
1
«

]
-t

00F ¥
cogrg
00L° ¢
0L ¢
00r'1
Q0E" 0
00070

— e O 07 YD
e

010}
COI"F
000 "¢
gge ¢
0041
009°¢
006G 0

g

E3

%N

%

Lo R N Was B N Te Ty )
N

i
[»3

1
1]

0oL F
Ot ¥

0ge
00L" T
0090
0000

[Tl o I Nor Bl S Ur B
%

00% % - .
008°¢
00L°2
0So" 2
0oF 1
00E°0-
0000

A M I RSB o Te e
o

I

1
o«

*

000" ¢
0sg" g
002" 1
0090
0000

F %

[ R R T T
* %

|
o™

GO F
000 g

OF F QU6 T LD
*

50070

L
“

son-aovy 1 @ wos xog

2 -85



S SV YA (VYRR row) IV VAR, . (GVIVARY) DV vl v o=y
TIroogTr- Goo o 00070 ¥ -2 0000 000°9 Fo-D oge e 1 =
AR 533 S0 GO0 0 0000 B oD 000°0 0000 Fo-D 0090 9 - ¢
08L°6807~ §13°vEEE~ 892 ergy- v -0 8Lz FLeE- 89 greI- ro-D 00F ¥ g -1
08L 6801~  €CL EIST- 8L% 761~ v =D ECE 2191~ BLE FHI- Fo-D 008 g e =
08476801~  TBV'OBF~ ~  £82°206 y -2 067 06t~ £32°296 P2 00L°¢ P
08L 6801~ 825 gLY £29°2901 b= 8Tr ELT 9°¢907 Fo-D 0eo"g £ % ‘
082" 6801~ Lvgregy §Z1°8€2 ¥ -0 1¥E €88 8z1-8%L ¥ -0 CoF "1 T =
UBL B80T~ 807 LE6T LLLTLSL- P BOCTLEET LLLTL6L- Fo=0 00€'0 T =
08276801~ TL1°S92% €E8 0SFI~ ro- TL1°£972 £¢8 QLT T~ v o-D 000°0 I -9
08.°8801~ TL1'g9gz~ 2687 0Ly 1~ bo~0 08 6801~ TL1'£9z8~ SEQ 08V - Ee! Q0¥ "y € -39
08.° 6801~ GOZ LC6T- LLL LGL~, F -0 08L° 6801~  502°L861- LLL L6~ ¥ -3 00I°% g =
0846801~ IFToE8s 82196 Fo-D 08L'6BOT- Ly ceg- 8Z1"SEL . F =D 000°¢ poow
0826807~ 87F L1~ §99:4901 ¥ -0 08L'6801- SEF 7Ly~ €£9°¢901 ¥ =D ose" g
0875801~ 05F 05t €82 €96 o) 08L°6801- 06F 060 €82°795 ¥ -2 00L" 1 A
08L°6801- geLzIgT 8.2 761~ + -0 08L°6801~  £S¢°Z191 61T P61~ 7 -2 009°0 T =
08L 6801~ STAAR R AR 89z ¢re- & -0 08L°' 680 T~ 8LT'FTZE 89z ¢crot- & -0 6000 9 - ¢
2Lz *gTE- 08L 68071~ CETAR-3 8 8 e elg vezg- 08L°6801- $9% ¢ret- Po-D 00L ¥ -
LT8°00ZT~ $lE TI8~ 861'8LL~ ¥ -0 LE8700ZZ- 21g 118~ 851 g2l ¥ -2 . 00T'¥ e =
L8897 LE1T- T0S rig- 80L°281- ¥ -D LE8° LT~ £0g rig- 80L° 297~ v =D 000°¢ v
FOE EETZ- £8°92- 825 9%~ froom veF ZeIg- £78-8e- £TE 3P~ F-30 0 oeer £ =
18072012~ 9LL 0SE 916°811- P->  1§0°L012- LRI 916811~ ¥ -0 001" 1 A
00T~ wav.oou ¥EE gb9- b 160" %90z~ ger 0L Fee gro- b 009°0 T =
Z6€°0r0E- Zor - ge T LPIT- ¥ -0 - Z68°0702-  ZOF 226 TFETLPTT- F -0 0000 g -
. z07"2u5- -ma.ouom- Nwm.hwqﬁn £ -0 TOY T86~ - Z6T Qr0Z- E¥E LPTI~ ¥ -2 00F " ¥ £ - MW
- TO¥ZLE- - LLE°6SYTI-  TLI'L6- Fo-D0 . zoPzcs- LL6°6EVT-  1L1°L6- r -2 008" ¢ g x f
Tor zSs- [0YE°ET6 v -2 0V T¢6-  “9I¢ CBE-  pegtegs =2 00LT Foox o
T0v 286~ e9rgeg C 1107946 ¥ -0 ZO¥ ' Z¢6~ €87 'SET_ 110'9L8 ¥ -5 - ¢go- g %
A A Sgr-z98 228619 Fo-D Tor z86- . "EEF 298 TT8°5619 ¥ =D 00F* 1 z =
T0¥ " Z56- Er6°9861 . Z9¢ ¥ig- ¥ -0 zor " Nmm- £46..9261 598 ¥16- ¥ -2 000 T %
A AR AT 18TTLtTT 166°SESI- F -0 Z0¥ " zgs5- TECTLIEE . I66°8ESI- . F =D . 000'Q v - ¢
- 20¥T2e6-  1eg°Llzg- 166" 65T~ v -0 - 207256~ TEC° L1228~ 166'cgel- F =D . 00F'¥ Z -%
C0V 288~ £¥5°0T51- - ZOLFI6- ¥ -0 - Z0r-gce- CE¥67926T- © ZOL'FI5- ¥ -0 001" ¥ ¢ =
0P 286~ TBTCH8- 2287619 ¥ =D 0P zg6- €87°298- - Zz8°519 St =2 000°g v
E0r a6~ E8% €88~ . TIO'9L5 B-D 0¥ " ges- 8P EEZ- T T10°9.% v-D> . pegr S
TOP 286~ 91¢°86¢ 08£°£E6 ¥ -0 ZO¥*5e6~ 91¢ -6 02$°228 Fo-d 0041 T =
T0r 2856~ LL56SPT TLI L5~ P -0 BOP'EE6- LL6°BSFT  TLT1- /G- .Y =D 0090 o=
TP 286~ 286G 0F0Z EPS LYIT-  F -0 Z0¥ Te6- TESTOY0Z . ZhetL¥IT- r =D 000" ¢ g -z,
e85 0Y0L- - .Z0¥°ES6- - ZFELPIT- ¥ -0 26¢°0F0Z~ 0P *Z¢6- Ty LFIT- ¥ =3 004w I -2
CIV0TROGT~  98RU60L~ . PES 8O- Po-D 0 TROTFO0Z- I 9ShT60L- -Pee g¥9- F.-D 001°¥ g =
180 L0TE~ 9ETT08g~ " 9T6°BTI~ b2 1€0°201¢2- 9eg-oge- 916811~ b -D . 006°¢ R
FeYTzele~ £28-82 €25 97~ v -2 PEFZelz~ £28°82 . £2¢T9Fa v -0 08¢ £ %
L8 LCTE- g0e-vig B0L LG~ Fo-d . LE8LCTE- SOEFiE 80L LET- e} 00271 T o=
L38°002g~ 81L711¢ 861°¢LL- P=D> . LT8700ZZ-- | 8TE°1Isg 8BTS 4L~ 7 -2 00970 T =
CLE FEEE- 08L°680T  g9gckel- P -0 8LTVTTE- 0876801  89Z CFEI- ¥ -0 00070 T -1
(1) X (1) s (@) ase) (3) X (1) s CERIEN °sed  (u) 7 ToN
WAKWINIK -8 . . WAIKI XYW '8

C R 1 tON d1-¥01d

CON-FTOWN T ‘B HOd RO



2-87

ealuotio- went VT Ol u (CIVITRNY, VIVIVARY: N STV uoo- oy
ARV S 000" 0000 ] 8y¥ 00070 0000 P 0SE 2 I =
T Eger- ooo.o 600" 0 - oS vErY- 0000 0600 Fo~D 00070 § -t
08276801~ 8LT reTT~ 89Z°CFLI- ¥ =D 08L°6801- §LZ°PTTE~ §9E E¥eT~ ¥ -0 00F ' ¥ 9 -1
0825801~ £¢E"E191I- 54T F61~ r =D (825801~  £SE'ZT19I- 5LE &I~ Fo-D oog g g %
0846801~ 06¥ 067~ €82°296 ¥ =D 082° 6801~ 06% " 06¥ - €82° 296 ¥ -0 00LE o
08L 6801~ 8Z¥ " eLT £69:2901 F =0 084°8801~ 8Tk oL £69° €901 Fow 0gn" g =
08276801~ L¥greesy 217882 v -0 08L°6801- Lrg-ges 821°8¢L ¥ o= oor- I g %
08L°680T- - 80T°LS61 LLL"LSL- ¥ -0 08L' 6801~ 608"LSST . LLLLEBL- P -0 00€°0 T
0876801~ gLl gete €C8 0LFI- ¥ =D 0876801~ 2278983 €e8"0ek Y- v -0 0000 1 -9
G8L°'5801(~ zs17¢€09¢e~ SE8 ORI~  F - 08275801~ Nnﬁ.momm; SE8TOLYT- ) 00 "¢ ¢ -9
08L7 6801~ 60z L86T- LLL LBL= v =D 08276801~ 60772861~ LLLTLGL- P 001" ¥ ¢ =
08275801~ swm.amw- 821°8E£L ¥ =D 082°6801- Lre: mmm- 8Z1°8EL ro-D 000°€ oo
08L°6801- mou TL €29°€901 v -0 08L° 6801~ 8EF ZLI~ €59°€901 v -0 0gg°¢ g =
08L'BB0OT~ omw 6827295 Fo-D 08L°5801- 06F " 05% 8% 296 ¥ -2 Q0L T z
08.7 6901~ mmm.mﬁwﬂ 6LET FGT- v -0 0826801~ ECE 2191 6L FBT~ ¥ =D 0090 T o=
08L°5801~ 2LE°V2E2 89% CFEI- b -3 08.°5801~ gLt 89T SFET- b 500°0 9 - ¢
CLT FTEZ- 08.°6801- 897 5¥ET~ ro-D €L rTie- 0826801~ §9%'8PeI- v -0 0L ¥ o~ g
LT8°00TE-  8IC 118~ 861°¢LL- v -0 L28'06%E- BIE TI8- 861 ¢LL~ F =D 00T F € =
18872872~ S0e F1g- 80L7281~ ¥ =D LE8°LSTZ- - L0S PIE- §0L L8~ ¥ -2 000°¢ ¥
YE¥-ZEIg- £28°8¢- €289V~ B0 AN A A £28° 8¢~ £¢S°9F- P -3 0¢gz £
1072012~ 9867082 916 811~ vo-D 1£0°L012- 95¢° 053 9167811~ b -0 00L°1 Z
Ir0 ¥90z~- 9gr 502 FTS 8- e} %0 90~ 9¢y 502 yeo8rg- v -D 00970 T
T6E° 002~ ZOr " zg6 CERETLETL- v.o-D 2687002~ Tor-2es EPEILYII- v -0 0000 g - F
207285~ 25210V 0%- TPEr LTI~ v -3 T0Y 286~ E68°0P0E- Ve LFTI- L 00¥% v g - ¥
GO¥ 286~ LLB BSFPI~ TLI*LG- =D E0F " 2E6- “LLETBEV - TL1° L6~ b =D 008-g g x
‘ZO¥ €86 015" 958~ GEEETS P =D A AT 918" ¢6€- 08€°625 =0 00L°2 Foox
Z0¥ " Zg6- £8¥ - £8g 1107926 L) TOV " 266- ;gmw.mqm 170°9L6 P =3 - 080°% g
O zas- g8y 298 2287619 vo~D - Z0¥Te5~ feert ey 228619 B =D 00p” A
EA A1 £¥6°9261 298 PI6~ ¥ -2 = 0PI TE6- mwm_mpmm 29L°¥16- F.=0 . 00810 T %
207285 18gTLige 166°¢68T= " ¥ =D 0¥ 256~ 2T AVAS A 166°¢ger- F =2 70000 po-
- Torzes- 16z 2122~ 166°¢LET~ ¥ -0 TOY " 7S6- T8€°2L12C- . T667¢8ST- vo-D 007 ¥ Z -t
STOF L85 £¥8°9E61~  E9E'FIB- ¥ -D Z0¥ " 2E5- E76 06T~ 298 V16~ Po-D L 00TY g: =
AR SN A-T T €87 798~ TTY 618 ¥ =D g0P"2€6- S8V eos- 2287619 B <D 0007S vk
TOPTEes- E87 £LT~ ‘1107945 v -0 R S A T £8Y LT~ T 1107916 =D 0gE" T £
L T0rTZe6- oﬂn 268 0887228 b =D E0r 786~ 9T8° 668 .0 "0EE"LT6 -0 - T00LTT T %
20F TS5~ 3 i TL1°L5 F =D TOF 286~ LLSTBERT TL126- cE-D 700070 - I s
B0V TEE- Nmm.owom LRSIV~ ¥ =D 20¥ 296~ 26870802 EVETLYII- . F =D . 000°0 g -2
25870702~ T0V " 2G5- PETLYIT- B =D T T5Eov0z- T0¥ 286~ ZFEILYTII- P =D 00L¥ T -2
_Awoﬂwmom- 98¥°60L- F2Stgro- Fo-D 0 TROTR908- 987 604~ FTGT8V9~ T P -D . 00T°F ¢ =
. ooeboﬂm- 088058 - 916°8II-. .. ¥ =5 ~TE0TL0TE~ . 9EE 0EE~ 9167811~ b =D 000°8 R
grreglz- gze ge A RR -2 CPERSEEIE-  UEE8- 8t < €28°9F- b =D 08e-¢ g =
_;hmm Le1g- goeryIe 80LTLET~ F.=0 Lo LEBILETTS U E0ETFTE B0L 28T~ F-D 0020 T o
wgmm.oomm- 818° 118 851 cLLs Fo=D . LT8r002E-  §igTTIR 86T GLL- “F =D 00510 o=
CLETVETE- 08176801 BYE SFET~ V=D | SLTTPLET- 08L°680T 897 SFELT~ P -2 0000 7 -1
(1 N (1) s (wy3) w sseD (E DI (1) s (ug) asen (wy T - -on
CWKAWINTW "X _ : S WAWTI XV OGN

m.O./.lMU(.?.n..g Hod Xog




NO & BOXCULVERT FOR DRAINAGE
; 1) 'Shape and Size |

_D%4ﬁaﬁ .

Hs 4500 |

L ]

250

| Jli=ga2s0  {[]i-a2503

“iWQD] 35@)-Jﬂ£ 3500 h

_Bs 9500

Where D depth of asphalt and
- similar surface SOII

2) F_fcfit:tOf"_ o,-f._sect jon

A =100 x 10 -~ iyomo ™

I =S ',EO - =008333 M

| A =lmx050  -05a@0™
N B oot e A L
CEc-25Kme - 25x10" KW

2-88



No_.@.’ BOX CULVERT FOR DRAINAGE  (D=17.0)

1. calcula'tlon for bendmg moment (U.L.5) ,
‘“ectlon h= 100"‘“ ' h 100 d=93.5 d’ =6.5

| 1} For upper: slab

a) 1ntersect1on pOlﬂt@ @ Mu.min = —620.6%N™
As? -Y ‘“150”“” 3 142/0 15 = 20.95 cm?®
0.87x 41000 x20. 95

k= uewameox i f

. : Y
: — B
Z. 93.5 - 5

Mrs =0.87X 41000 %20.95 X88.8X107%=§57.25"">Wu=620.6"""
_ Mm’: _:=0.40X2500.><190 X9.4 x88.8X10°°=834. 7*"">Nu=620.6""" 0K

=288.8°%50.95% 93. 5=88.8°% OK

b) 1ntersect10n point® Mu min = - §13, gKum

o= Yoom 150°*°= 4.909/0.15 =32.73 on’
oo 0.8Tx 41000 X32.73 | o
X __"'; 70, 40% 2500 100 _.=' 11.8
| 11.8
2
Mes =0.87%41000 X32.73 X87.6X1075=1022. 75" >Hu=913. 8"
e =0, 40X 2500 100 X 11.8%87. 63 10-5=1033. 65 >Mu=913. 85" 0K

Z = 93.6 — =87.6°"<C0,95x93.5=488.8°" 0K

.c)' mddle pomt ®~® ®~® © . Mu.max=518. §¥"m
Ae = Yeo—150°*c= 20,95 cn® |
MR“"" 657 2""“‘ >Mu= 518. grwm
‘ﬂhere ' Ma Fr_om caléulation of point®

2) For bottom slabx_ o
a) 1ntersect10n pomt@ @ - Mu.min =-774.7%%"

Yzs—3005tS= 4.903/0. 30
= = 26. 2
,'A. [ Yeo—300°*°= 3.142/0.30 ) 6.83 cm
o DBTX41000 X26.83 o .,
ST T X 2500% 100 :
7= 935 -8

N =88 7™ < 0.95X93.5=‘-88.8°"‘

Mns -0 87X41{}DD ><26 83 XSS TX107°=848.8*"">Mu="T774.7*""
Mee =0, 4{}><2500><10ﬂ X89. 6 X 88, 7x10"%=831.5*"">MNu="774.7%"™ 0K

2-89



-~ h) .intersectien point@_ - Mu.min = — 8§34, 3KNm
Rs= Yas—180°%°= 4.908/0.15 =32.73 cu’?
0.87% 41000 X32.73

Y7 Toaoxaseoxe T
11,6 |
2= 985 =gt =811°M<0.9503, 58,57

Mrs = 0. a7><41000 X 32,73 X87.7X 107%=1023.9%% > u=8§34, 35"
e =0, 40X 2500% 100 X 116X 8T.TX 1075 = 1017, 35 > lu=834.3° 0K

) 1ntersect10n p01nt©~. ®~® Mu.max —-585.5‘“““
As = Yzo—150°%°= 20.95 cm?
Me = 657.2%"™ >Mu= 585, 5*¥n
(Mx : From calculation of point®, @)

2. calculation for shearing force (U.L.S)

gsection. b=100°" h=100 d=983.5 d” =6.5
1) For upper slab

a) 1m:ersect10n pomt@ Su.max =630.0%"
Ag= st"-lﬁ[)“c-' 32.73 cm®
| 32.73 - -
22 e 3 for .
P Toox83.5 100 = 0.350 %
o B30.0x10® . .
Ve = 100%93.5 = 67.4 N/cm
e I 2 \
< yca-{35 0+ == (0.350 ~0.25) }x-——d = 82.0 N/em®  OK
b) 'intefséction' pﬁi_nt@“—'@ Su.max = 348.2%"
| As= Ya0—150°t= 3.0406/0.150 =20.95 cm?
. 20.95
b= 100%93.5 0.224 %
. 34B.2x10® ,
Ve = “100%93.5 . 37.2 N/
| | - 0. 224 2d
= .0+ : X = 2.7 N/cm?®
< Vea {35.00 T2} = = 627 Wen

2) For bottom slab :
a) mtersect}.on pomt@ _ Su.max =617.1 M

617, 1>< 108

2 s 2
100%93.5 66.0 N/em® < Vca= 82.0 N/em

Ve =

- H

Wheres Vea: From calculation of point®

2 —90



" b) intersectiqn} point®=C0 Su.max = 434.4%"
- o ..., {:_'Y25m300ctc= o

As _Yzoesnum::] = 26.83 cn?
g 'vc-g;:' {335.0; '%(03;87&.25) | } x-%—‘-i— -

74.4 N/cm?



_NO® BOX CULVERT FOR DRAINAGE

o D=17.0"
' L . 9 600
- o0 - 3500 600 3500 1000
R IR o Y 20~-300C |
: Y 25 -1 300¢TC.
g lﬂ .l. . 41- : 1 | :
o 7/':| L7 ""K\ = &
' e . ' =
| o / O ACTC \
S S orel YT6""3OO ’
Y16-300] |y ' 8l 3
_ ] o ~CIC o e
- 60180 [Y20-300 :
165 To /
‘\_l — i AN d o AT é
© |Y25-300
Y20~-300° -
Y20-300""
Y25-300"
. ' L |
1
CTC;
-300
r. Y20- :,
_ - :
Y25 3007
Y 25— 300"



_N_O@' BO

" Load _
(1)Dead load

~a)Vertical 1oadiWhere a= 1.2 {earth pressure factor of vertical)

For upper slab ¥l
For sids-
For center wall we'

For bottom slab ¥3

X FOR DRAINAGE

It

22. 80,504 17. 5% 16, 5% 1. 24-23. 60X 1. 00
23. 6% 1. 00
23.6%0.50

881, 400 +

wall - w2

(2 28.600+11. 800) X 4. 50
8. 500

b)HorizdntﬁI‘lbéd' --:" garth préésure

For side wall Pl

(Q)Live'load

(22.6%0,50+17.50x 17.00) x 0, 500
{22.6%0.50-+17. 50 21. 50) X 0. 500

It

P2

or live load surcharge of a vihicle

g0 =

ku;féﬁ}oie it
40 X 30
3.50 X 10.0

34,300 kN/m

For upper slab angd bottom slab

P1 = P2 = 34.300 KN/m

s

3

it

t

Bo

381
23
11

412.

154
193

635

. 400
LTT5

kN m

£
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Retaining wall

- Shape-U wall of NOQ®~® BO_X.FOR DRAINAGE

/’)%A& o ‘ S
. _5.900 (7.300) N
am 5.1000650) 4oy B =
- 3

the factor of earth pressure .
re= 196 KN/n® 4 = 35°
35°

0.271 = 0.300

H

)

B T IR ISR _ :
k = tan® {45° = ~—— ) = tan® (45" —

" notice :

the calCuié(fdn point‘tékeup gravity to structure

1) calcuiation'of bendiug moment and shearing force weight of side wail
L . (2.050)  (38.704)
Ws = 2x23.6>0.40x3.00 = 56. 640 KN/ m
reaction of contact pressure for bottom slab
i .. (38.704)  (6.90) (5.600) _
gb = ¥s,1 = 56.640 ,7 5.50 = 10.300 KN/m

' -célculafion=of_moment and shear for side wall

S o (2.25%) (~11.2)
‘Ms = ~ —— %19, 60x0.30x 3. 20° = -32.2 KNm
. . i ]
LY . (2.05%) (12. 4)
$ = — X18.60%0.30%3.00% = 26.5 KN

calculatiosi of moment and shear for bottom slab

{-11.2) 1 C(5.80) (6.90°) (22.2)

, R |
‘ Mb = Ms + —— 1% = -32.2 + —— X 10.30 x 5.50° = 6.8 KNm
AT, . 8 R
I 1 (5.60) (6.90) (19. 4)
§b = ~ ~==" gl =~ ~—— X 10.30 X 5.50 = 28.4 KN
- 2 ' 2
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- 2) calculétidn of “stress for reinforced bar and conerete

a) side wall (U,L,8)

i
n

M= -80,4%1, §X1.15 = ~104. 3KNm

S

40.3x1.5X1.15 = 69.5 KN

‘AS =Di6-200 €TC

notice

this section abridge from'calculation of bottom slab

'b). bottom stab (U.1,8)

M 138.2 KNm

i

3&1x1.5x1.n

o

43.7Xx1.5%X1.15

H]

S

75,4 KN

b=100 h=50 d=44.0 d'=5.0

o As = D16-200%t° = 2,011 0.200 = 10. 055cm?
10055 e R _
P= —— =0.228% > 0.15%
100X 44,0

087X 41000%10. 055
i= ' © o= 5,000cm
0.40% 2500X 100+ . .

S | S
44.0— — X50 = 41.5cm < 0.95%X44.0 = 41.8cm

o]
1]

MRS = 0.87x41000X 10. 055X 41.5X 107 = 148.8 KNu > M = 138.2 Kiim

7% 10% ' 0.228
T = - — = 17,2 N/ em® < 7ta-= 850X
100X 44. 0 0.25

= 32.0 N/ om®

- 2-105

0K



ketalnlng wall

])

-Shachwa]lof NO@ BO X FOR DRAINAGE

_m-._LZ._: 'Q.W

200 11000CI300) 500
Rl TSI
' fan}
B S 9K
), M~ (=}
Sl T
)

éalcufalion of bénding moménifand shéaring force'Weight'of'side wall
(2:55) (60, 180)
'ﬁ 2><23 6><0 50x3.70 = 87.320 KN/ m
reaction of.cohtact pressitre for bottom slab
(60.180)  (13.50) (4. 460)
gb = w8,/ = 87.320 y 11.50 = T.600 KN/ m

calculation of woment and shear for side wall

1 : (2'80)(215)
M= — ><19 6% 0.300%3.95° = ~60.4 KNm
1, (. 552) (19.2)
8 = X19.6%0.30%3.70% = 40.3 XN

calculation of moment and shear for bottom slab

S (21,8 1 (4. 450 13.502) (80.1)
Mo=-60.4 + ——_ 7600 x 11. 50° = 65.3 ‘KNm
B ) 460x13 50) (30.1)
S=-——><?so><1150 = £3.7 KN
. | _

2 106



2 calcuiat'ion'of stress for reinforced bar and concrete
T a) Side:ﬁail (UQL,S) o |

_ oy
'S

~32.2X 15X 1,15

I}

98,4 KN -
45. 7 KN

i
il

26.5% 1. 5% 1.15
b=100cm h=40 d=31.0 d'=6.0

CAS = Y16—300°TC = 2.011cm,70. 300 = 6.703 cm?
S 108 |
Pt X100 = v X100 = 0.197% > 0.150%

bd 100X 34. 0

0.87x41000x6.703
X = — e = 2.40 cm
0.40x 250_0>< 100 -

7= 34.0— —= X240 = 32.3 cn = 0.95X34.0 = 32.3 on
MRS = 0.87X41000X 6. 703X 32.8X10°5 = 77.2 KNn > M = §5.4 KNn
CMRC = 0.40%2500X 100X 2. 40X 32.3% 107 = 775 KMm > M = 55.4 Kin
45, 7% 103 - . 0.197
= =135 B/ w® < ra= 350 x - = 27.6 N em®  OK

100X 840 0.250

b)'-bofiom slab

38 3KNm

M= 22.2X1.5X 115 =
$ = 284X 1.5X1.15 = 49.0 KN
UAS = YI6-30087
notice

tﬁis section abridge from calculation of side wall .
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PEDE STR AN BOX CULVERTS

\JO® BOX-CUL LVERTFOR FOOTPATH
1) Shape and Size

TS

8
g 3
& & - "
BN IR L3400 T
40D 3.000 4
____Br3800

Where D depth of asphalt and
s:m:lar surface soil.

- _2) Factor of section
A =100x040 = 04000 n?

R 3 _ :
1 - I.(D’ZOAO = 0.00533 md

- ,,E(:%'_'z,s KN/mm? = 25 x ) G7 kKN/M2

2 -1



o Ll\/E LOAD~—~HB lOGdIDQ

IBQO
E;C.
#
/B

;'/?L WS 00 S V0 N B R
 ——— N S N I
o | INeutrAL
B : 1 _AXIS -
'WHERE

D= DEPTH OF ASPHALT AND -
SIMILAR SURFACE SOIL

| * H-DEPTH OF CONCRTE SLAB
 DISPERSAL OF WHEEL
“B:=b+D+H

~ LOADED STRENGTH

a 'P== 100x Uno_ (KN/m2)
| BxL . |

~ WHERE
~ Uno - NUMBER OF UNITS = 30
L« WIDTHOF HB-VEHICLE =3500"



No.  BOX GULVERT FOR FOOTPATH  (D=3.000")

section  h=100°"  h=40 4 =34.0(35.0) d’ =6.0(5.0)
1. calculation for bending moment (U. L.8)
a) interséciion po_iri.t®=@ Mu.mih = =127, 4%Nm
(intersection point@=@  Mu.min =—109.5%n )
As= Yie~150°*S="2.011/0.150= 13.40 cn?
; : 0.87 41000 X 13. 40 i en
~ 0.40% 2500 % 100 -

4,
L = 34 0 ——"EL =31.6°"<0.95% 34.0=132. 3°‘“ 0K

'.-Mns-i-—O 87X41[}00 x13.40 x31. 8X10“5“151 U“N“‘>Mu 127. 4“”’“:
MRc -—U 40><2500><100 X4.8 X31.6X10°%=151. 6“""‘>Mu 127. 4¥%m QK

b) mlddle point @~® Mu.max =125.3%Nm
( mlddle pomt ®~(3) Mu. max =116I.U“”“‘)

= Y.s'-lauctcw 13.40 cm?
Me = 151.0%%° > My = 125, 3%Nm

- ¢)  middle point O~@=3~@ Mu.max =52, 2xim
N As*'- Yls‘“300°t°"’ 6.70 CITI

0. 87x41000 xX6.70
0.40x2500x100

3.6
2

Mre =0.87X 41000 X6.70X33.2X107°=79. 3k8n > 5 gxum

X =

= 3.60°m

2= 35.0 —-

=33.2°"%0.95% 35.0=33.2°™ (K

Mne =0.40X2500X 100 X3.60X 33, 2X 1075 =119, 5¥Mn> =52, g%vm (g

2. .ca.lcu'latib'n for shearing force (ULS) |
mtersectwn pamt@ @ Su.max =146.1%"
{ intersection p_oln__t@ 6 Su.max =136.5" )
As= Yis—150°tc= 13.40_ cm?®

13.40 |
e X | (00 = 0. 394 %
100x34.0 0 i
o l46.1x10° .
VC_ - 100X 34.0 = 43.0 N/cm

(0.394~0. 250)
0.250

< Vea=  35.0+15.0 = 43.6 N/em®  OK
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N0 D BOX CULVERT FOR FOOTPATH
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NO® BOX CULVERT FOR FOOTPATH (D=3 000n)
-Load
1)Dead load
a)Vertical load

For upper slab Wl = 22.6%0.50+19, 6% 2. 5023, 6X 0. 40 = 69.740 KN/m
For side wall w2 = 28.6x0.40 - = 0.440 - #
= g9.744 4X3.440%3.40 - 88.620

For bottom slab w3
: ' - S 3.40
b)Horizontal load (earth pressure)

For s.ide slab pel = (22.6x0:50--19.6x2.70) X0.500 32.110 kN/m

nou

u n

#” pel (22.6%0.50-+19. 6% 6.10) X0.500 55, 430 #”
~ 2)Live ‘load . o
case-1. Vertical load of symmetry
K 1800 !
| 3700 !
3700
P1=23166 || !
g = ==l .
Lo ] .
750_| 2 650
2650 ! 750 | B=0.30+3.00 + 04C
" For bottom slab : S o L 23400 : —-=.3.700
' 2% 28.166x2. 65 ;
P2 = — = 36,112 kN m: . '
3.40 /v _p-_10x 30
370% 350

case-2 Ver;ical load of partial for sentral span

' - 23166 KN/m

. 1800
' 3700 i
3700 _ '
P1 -J;_ _______
L P1=23}66 e m = - A
L 4
1650 [ 1750
| L = 3400 '
~ Tor bbttﬁm,slah ' [
23, 166(3. 40+1, 750) 6X23.166x1.75x%0.825
P2 = ) i + 2
' 3. 40 _ . 3.40
0 =35.000 £ 17.858 = JP2-1 = 52. 449 kN/m
S o P2-2 = 17731, ~
case~3 Horizontal load ------- earth pressure of live load surcharge
Co 40,0 X 80,0 L .
_L{ve-load_surcharge 180T r T 10,0 34.300 kN nf

For side wall : Po = 34,300 X 0.500 = 17.150 kN nf
- Where.  Loaded strength = Pl '
B = 0.30043.00+0.400 = 3.700 n

_ 10.0%30.0 i '
PL= S ie— X100 = 23.188 KN/m
3-5
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NOOOOBOXCUL\/ERT FOR FOOT FATH
1) Shape and S|ze

- § | TS
8 )
< =

g8 I

1o 123400 T 1
g

A_Oﬁlt? 3.0 400

_B.,='38@

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

~_2) Factor of section
A =100x040 = 04000 mf

| 3 | .
I = 'l..(X);é-OAO ‘- ;70.00535' m4

318



 No.@, @and @ _BOX_CULVERT FoR FOOTPATH  (D=1.000")

~section  b=100°"  h=40 ¢ =34.0(35.0) d’ =6.0(5.0)
1. calculation for bending moment (U.L.S)
‘1) For botton slab

a) intersection point®=@  Mu.min = —gq, germ
C o Yeemt300%t0 = 1.131/0.30 o
Ag= = 2
[ Yie=300°%¢= 2.011/0.30 ] 1047 on
y = 0.87X41000 x10.47 3 g em
- 0.d0x2500x100 T %
| - .3.8'
2= 3.0 o =32.1°"<0.95X34,0=32.3°" 0K

| MRS.—-—-O 87><41{}00 X10.47 X32.1X 1075 =119, §¥Nm> y= g4, 2%Nm
M =0. 40><2500><100 X3.8 X32.1X10°°=122. 0> Mu=94. 2% (f

. b) mlddle pomt @~® Mu.max == 105, 5xnn

L Yi2=300%*°= 1.131/0.30 _ ,
A‘"[ Yi6—300°t°= 2.011/0.30 J = 10,47 cn

x = L.87x41000 x10.47 g cn
. ©0.40%2500x 100 e

2= 350 -8 C=33.1°m<0.95% 35.0=33,2°™ QK

© e =0.87X41000 X 10.47 X33.1% 105= 123, 657> Jy = 105, 5revn
Mre =0.40X2500X 100 X 3.8 X33.1X1075=125. BK"™> Ju=105. 5xn (i

2) . For upper slab _ _

| mlddle p01nt®~® Mu.max= 86.gkNm

B 1nters_‘e’ct10n point@=@ Mu.min= — 72, 3% )
M§=~“ 1_2_3_.6“""‘ > Mu = §6.9%%m

e ()

Where'-- M#: From calculation of point@~D

= 10.47 cm®

2) For side wall |
middle DUlntCD"”@ O~®@ Mu.max= 47, 1%Nm

Ae= Y- 300°¢°=2. [}11/0 30= 6.70 cm®
X :;0 87x 41000 ><6..70 g em
~0.40%x2560x 100 _

3~ 19




3.6

7= 35.0 - =:33.2°< 0, 95 X 35. )= 33, 20" OK

Mrs =u-'37><4100'0'><s T0X33.2X 10°5=79, 3KNm S jy= 47, {K}n
Mre =0. 40><2500><109 X3.5 ><33 2X 107 =119, 554> My=47, 1*¥" 0K

2'. calculatlon for shearlng force

a) ‘intersection _point®=@ Su.max =116. %N
“intersection point@=0@ Su.max =101, [*¥
L Yaa—300°t .
As= [ Y, o—3005¢¢ } = _1{}.47 cm
1047
ip e _ % .
P | 19.0)(35:0 100 0.299 %
161X 0% o
Ve = -:: 100x35.0 = 33.2 N/cm | |
: 15 | .
< Vea= {35 0+ 5=2(0.299-0.25) | = 380 Wen 0K

st
i
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NO@@and® BOX CULVERTS FOR FOOTPATH (D=1 000n)

. Load .

1)Dead load
a)Vertical load -
For upper slab wl
For side wall w2

u

1%

28. 6% 0. 40

s0.500 4  2X8.440x3.40

3.40

]

_For bottom slab w3

b)Horizontal load {earth pressure)
For side slab Pel = (22.6X0.50+19.6x0.70) X0.500
# Pe2 = (22.6%0.50+19.6x4.10) x0.500
2)Live load
case-1  Vertical load of symmetry

1800

1700 0

296X 0. 50+ 19. 53 0. 50+ 25. 60X 0. 40

Pi=50 420 P

]
17
1

L =340

1650 oD 1650 ... .

For bottom slab

P2 =

2X 50. 420X 1. 63

3. 40 48.937 kN, n

case-2  Vertical load of partial for sentral span

1800
1700 10 1700
Pr=jsoa2o || Py
750 1700 1850 |

L.=3400

For botton slab

It

30.540 kNm

= 9.440  ~
= £9.420  ~
= 12.510 kN m
= £5.880  ~

B=030+1.00+0A4C
L= 1.700 I

L0 x 30
1 70x 350

. =50.420 K%

' - . 150+1. 700
Y 50.420(0.750+1. 700)

6X 50.420%X 0, 75X 1. 325

. .40 3. 40°
< 36.332 + 26,006 = [P2-1 = 62.338 ki m
L o P2-2 = 10.326 ”
~‘case~3 Horizontal load ------— eath pressure of liveload surcharge
S £0.0 X 30.0 :
Live ; : e e . N/ wd
Live load surcharg go : 350 X 10.0 34.300 % /

" For side vall: Pe = 34.300 X 0.500 = 17.150 kN/m
_ Where )
Load stremgth = P1

‘B = 0.360 4+ 1.000 4+ 0.400 = 1.700 m

: 10.0x30.0

g e X ], = 50,420 . kN/m
P1 1.70% 3. 50 1.00

3 - 22
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