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NO® BOX FOR ROAD
) (similar Box - NO®, NO®)
B. Type-2 D= 2.000 m
{1)Dead load _

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

-For upper slab wl = 22.6X0.50-+19.6X 1, 50-+23. 6% 0. 70 = 57,220 kNm
For side wall - w2 = 23,6%0.70 = 16. 520 ”
For botton slab 3 = 57,220 + ~-A*12-30x5.40 = 80.204
b)Horizontaliload -~ earth pressure ---- (case~2)
For side wall P1 = (22.6X0.50-+19.60%1.85) % 0. 500 = 23.780 kN m
= §6.500 “

P2 = (22.6%0.50+19. 60%8. 25) % 0. 500

(2)Live load

a) Vertical load of center ------- (case-3)
: B = 0.300+2.0004+0.700 = 3.000 m
'.1 f;‘ . kN axle unit
o - pp . 10 X 30
4000 L3000 2200 3.50 X - B
A L] ; 10 had 30
20,3 AP0 TR 28.572 KN/n
P1 : For bottom slab
X .00
Py = 2X28.5872X3.00 - 18,634 KN/n
. 9. 20
L= 920
b) Y&rfical load of partial -~ (case~4)
oY
180! 3000 440 9 200 |
3000 16200 o 7806 1394
K By .
o LI
= -1-8.102
I +45.370/
_L=9200

" For bottom siab _ B
23X 28.572x3.00 N 6x28.572x3.00(3.10+1. 30)

- 920 . T 9.20°
= 18,634 + 26.736 = [P2-1 = +45.870 KN/n
o S ez = -sr02 kM
¢) -Horizontal loal (earth pressure of live load surcharge} - -~~~ (case-5)
kWsrihicle CouRit .

N -
jo =, A% = 34,300 KN/m
807350 x 10,0 4

" Pe = goko = 34.300 X 0.500

17. 150 KN /m
1— 100
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NO@ BOX FOR ROAD
(similar Box - NO®, N0®)

L D= 0,500 n

(1)Dead load '

a)vertical load

{case~1)

~ For upper slab .wi = 22,6X0.50+23.60%0. 70 = 27.820 kNm
For side wall w2 = 23.6X0.70 = 1§. 520 P
For bottom slab W3 = 27.820 + 2><16§5§g><6‘40 = 50.804 “
b)HoriZontal load .- earth pressure ---- (case-2) .
For side wall P1 = (22,6x0.50-+-19.60X0.35) 0,500 = 9,080 kN m
L P2 = (22.6X0,50+19. 60X 6.75) % 0. 500 = 71.800  ~
(2)Live load E ' _
a) Vertical load of center ------ {case-3)
S S © B = wide of despersal of HB-load
‘ = 0, 3040.504-0.70 = 1,500 m
v V kNsaxle unit
200 | pp . 10 x 30
S I 350 X B
2950 1%%;\0-1500 2950 10 x 30
al el 3.50 x Lso - OT148 KN/m
For bottom slab
o i '
- O IXST 143X 150
b) Vertical load of.partial ''''' (cgsew4)
1 3“0.1; IBEKI) 9 200
6991 2209
Lo -17215
- +
L =9200 54483
o For bottom slab .
o S 2% 57.143X% 1,50 + : 6><57._143X1.50(3.85+2.050)
ST = 19.20%
. 2i8634 % 35.849 = [P2-1 = +54.483 KN/m
| S © (p2-2 = ~17.215 KN/m
“¢). Horizontal loal (earth pressure of live load surcharge) -—---- (case-5)
kN/n_-it_iieié unit
- 40 X 30 o
- A0 ='34.300 KN/
BO7 350 x 10.0
Pe = goko = 94300 x 0.500 = 17,150 KN/m

1-113



- NOILYINOTYD SIHL GLNINMINOISNIWIQ
OL ONVHOX3 3§ (IINOISNIWIQ 3HL :ILON

0%
01
oX

-~
i

gcg g 08E°1

neg"8 05¢°4L

61 81 L1 91

oN-T  OX-T  ON=T ON-T

€0-He0" 1T LO+H08"E - 0026
e0-H00" 1T LO+HOS C 00b -9
S0-300°T  LO+B0E°T 00e"6
€0-700"1 LO+H0E T 0¥ 9

(gu/1) = (wy 7

£66°¢

EERE
921y

(peyd/u

xid -
x1d -
¥1d -
Xid -

008°F €0Z°¢ 0181 -08L°Q
Orit» S21°t 019°1 0Q¢£€°0
009t <¢01'g 019°1 QL0
062'F £ZT°C 0991 GO¥FTD
falld el zl It
¥ ¢ A T
oxN=-T oN-T1 oN="] oxN=-1
Xtid o0y
g X1
10 (wsyy X (ws3) X .
XId 0QL9EF0" O 460008 0 1
X1d 08CS8E0°0Q ~ooQoL-0 iz
X1d " Q8E€RZL° 0 QoQeL" 0 g
14 QBE82O0 0000GL" 0 [
i (vPu) I {ey V¥ r
G000 Q00Z"6
Q00F "9 000286
000F -9 Qo000
G000 G Qoo 0
(w) ()

A

. xumsQ LOHLH OSSO =ygidsg -+ oK avou mo_m_mom

X

EQ [~ a0 I~

— o)

— Dy

oy

|- 114



F€a781
cF1Le-
Sriice-

(usyy 4

008" 1L~
0866

(wyyy fd

70808

028 LT~
02S 9T~
028 91~

(w/1y £4

FE9°81
EPT LG~
SritLg~

(w/3) td

080" 6~
oo 1L

[CYAPIRY

F08° 08

088 L%~

0es*9I1-
G 91~

RCVZRERE:

(
¢

Q026

Gog" 1
00¢"1

uy o7

{
(

Q0F "9
Q0¥ *9

(uy o1’

00e"6
00c 6
0oF 9
a0r-9

(u) o7 -

1) 00070 =
1) rOO0 =
0000 A=
QeLT A-
0g6° ¢ A~

(uy 71

)

(>
=TA=-P20] @Al gH

1) 00070 =
3) 0000 =
000°0 K-
0000 X-
uy 1
z
saussoad Yraed
1) 000°0 =
1) £€00°0- =
QG000 A-
0000 k-
Q000 - A~
0000 A=
ey 17
. T
proy pea(q

s owe

e

16

e o2

e
12

e~
1

“oN

Tt ¥
£ -z z
£ -z ¢
f- 1 ox.
¥ -8 £
g -1 T
- T oN
I -¥ 4
¢ -2 T
¥~ g
g -1 1 .
[-"t' oN

F OZ‘OM gyod Xog

1= 1158



EBEF T E
0000

EFl LG~
EF1-L8-

(esy fd

(1) 000°0
(3 060°9 =

B

08T L1- 00F " 8 000" 0 X-
es1 L1 QoF "9 000°0 X-
w/y) 1d (uy o7 (uy 11
g
-TH~-peOT °all €H
(3 €000 =
(1) 2000 =
Q000 166°9 602" ¢ A-
g1e LI~ GoZ-2 goC-Q A-
Epi-Le- 0og° 1 0081 A-
EF1L8- 00g"1 0000 A
us1) 14 {uy a1

(uy 1y

b
-TA-PROT 2A%3T gH

=
1212

- T
1

£ CY

-€ g
-1 1
E R
-¥ L
-F ¥
-z ¢
-C [
- 1 ox*

.7 ON QYoM H¥Od X0d

1-116



000" ¢
00C-0

(U3 Ky

00070
0000

(wyy W

10070~
10670~

~
o
—
3
w (g

€000~
eC0 0~

(1) AY
£

e1¢10 R
0000

(3 X4
‘asen

000" ¢

0000

(3> Xy
-1kt

0000
0000

{(W3) KY

0C0"0Q
cooC

(w33 hY

eO0"0
000°0

w1y wy

200" 0
30070

(1) Ad

00070

0000

(1) AY

0000
0000

(1) AY

8

i}

[

QoG 0
0000

(1) X¥
‘852D
Qoo 0
0000
(3) X4

‘asen

0000
0000

00070 D000
000°0 10070
(W3) Ry {1) AY
000°0 zZ00°0-
000°0 100 0=
(W3} wy (1) AY
0000 T00'0
000" 0 20070
(3> Wy (1) AW

00g9°1 '0000°0.

000070 - 008¥ "1
1000070 00000
770089°T  0059°T

0082"1T Q08E'T

§ OX L ox
£ ON-D Z.ON=D

T

0000
00070

(1) Xd
©258)

0000
0000

(1) X¥
‘ase)

0000
000°0

(1) X¥
*a8B)

000070
000070
00E¥ 1.
00891
008E"T

9 ON
T ON-D

e mAw
o
P4

¥ ON QvO¥ ¥0d Xog

1-117.



10£E°6-
£E¥PI°6
C¥Pi6-
I0gg s

{pryuw) "v10oy

S0LEE~-
ehge v
CTO8ETY~

§0LE7E

- (prygRd) Y10y |

ooC00 "¢

c508E° T~

¢600g " I~
0000G°0

(wdt) "SIg-A

9

0006070
LPEIE O-
L¥ETS 0=

00000 G

(wary “SIG~A

-E

1ev81°2-
6SESY O
6LCEY O~
1eve1°¢

(PRYWW) " V104

e1.827 - 909381
$20£0 " 1- 290LY " 1-
539520~ 880271
06G00 "0 998" T~
(uwy r§IQ-¥  (PeYUW) " ¥IOW
“38en. R
884700 8ZL8E°C
ZEE00°0- §8512 6~
§Z2150°0 eg812 ¢
0000070 8zL88 €~
(WW) "SIG-X - (PEYWW) V10U
2580 o .

RECTSRE-S {1

000000
29216°0-

8921670~

00006"Q
awy siq

000000
000000
000000
CQoo0° 0

- (i rgId

0000070
0000070

0C000° 0

.00000°0Q

=&
B8

=-A
g

R
A

G-A
i

L.

d-A
F

a=A
I

8028L° 1- 9SLSL L 00000°0
8zTLP I- - 1EPEL"S 12980° 1~
180TE" 0~ 8LEVT" g~ 95299° 1~
00000°0 ‘9gerz 6 000000
(WE) ' §T1Q-X  (PRNUW) *YIOM (W) §]
‘ISR .

1889270~ £5198 2~ 0000070
800LZ 0~ RLE65" 1 E¥00T 0~
$ST10°0 z1289° 8- 12928° 0~ -
000000 7ST8L°E 00000°0
(wu) c§1qg-X  (PRHEW) *VIO¥ (ww)'SI
‘as€)

L96SL70- T88YTTL-. . 000000
¥£829°0- “EPIEET S $E199° 0~
eerr1 0- £F9EH" G- +£199°0-
000000 1eev2 L 000000
(uwyc§Id-X . (PREWW) ‘YION  (wW)*Si
- 21 4o} : .

LLLEE =
5665V 0
08S6T" 1
Q0000°0

(wuy *s1d-X
‘a5en .

SCT100° 0~
16990°1
vicoo- 1

000000

(W) "S1g-X
*ISED

£0290°0-
E¥F00°0

9r990 Q-

00000°0

(uay "§1q-X
L%

¥

g

4

1

.

‘¥ o0

e —

. - -

z :

-1 _
—

‘o

e

‘e

T

1

-oN

“.F ON- GYOM HOd  XOog



852701 5TL7¢8- 192 ¢¢~ 6IC LOT- 0000 78g 9L~ 78F S~ 865°¢6g-  EIL°06I- 008°6 ¥ -1
86£°01 G6T 5L 0% ¥2- 61£ LT~ 00070 788 8L~ P8b 1~ L16°¢12- 089 ITI- 028°8 L #
862701 886" 1~ £9S° 1L 6167 L97~ 000°0 788 9L ¥8F g1~ €Y. IPT-  ZOPTGFI 068°L 9 %
86£°01 ¥55°62- 984721 51£° 291~ 0000 2SC 8L FY I ET~- TL8°0L- 19L° 46T €66°¢ ¢ x
868701 0000 188-¢¥ 61 L9T- - 00070 TEE 9L ¥S¥ Si- 00070 $6T°LFS 009 F ¥ %
858701 ¥567 €% 9gL7 821 §1£°L81~ G000 TGE 8L~ P8y g1~ TL8°0L 19L°L62 c0z'¢ £ *
$5¢ 01 68618 £9g° T2 618 L1~ 00070 2887 8L- P8y -ei- S¥L*IFPT Z9F 6% 1 018°1 T =
85€°01 ¥61°6L OV " Fz- BIE LOT~ 000°0 288 8L~ P8y S~ L16°§1E 089111~ 080 T %
868701 AT 197 g5~ 61E°LIT- - 00070 78°8L- ¥8¥-£I1- - §69°8ET SIS 061~ 0000 1 ~-¥
c1L 8- gse-01 192 g8~ 0000 516" L91- 788 8L- 00L EEZ- v8F g1~ E1£ 061~ 00¥'e £ -t
21L cg~ 868701 0Zb-LE- 000" 0. . £8§°68T- P9z LT- 260°L2T~ PeY LT~ 616 +8T- 000°6 € %
GLL" €8~ S6E°01 TES 0L~ 600" 0 rEQ* 19~ E¥L°LOT LLT90%- ¥8¥ €T~ 626° 401~ 0rL ¥ - b %
€1L7¢8- g68°01 96L° 9¢- 00070 £22°¢1 I TaETa! £er 08T~ $Qy*SI- 1287971~ §41°¢  § =
E1L798~ 86£°01 690°S0T~- 0000 VAT 12.°8L . B9S PET~ F8Y gl INIAT 019t 2z %
5TL° 28~ 858701 1L1°911- 0000 STL°L8 409781~ PSLSE1- P8y L1~ gLL 801~ gge o 1. %
eTL €8~ 258701 . 118°6TT- 0000 L6716 .§00° 08~ TL6° LTI~ PRy E1- 910° %01~ 000°0 ¥ -8
858701~ STL 8- 1187611~ L6b " 16~ 00070 50005~ y8¥ €1 ZLE LTI~ 9107701~ 002°6 T -S
865701~ $TL o8- 119" 68- LG 15~ 00070 €00°0¢~ ¥8¥ ST cez 8I1I- 626°09- 0gg's L =
868701~ STL S8~ 06181 LEF16- 0000 €00 08- P8y ol z81 g8~ £96° 29 06S°L ¢
867 0T~ L88°9L- - 96§ GFL. L6¥ 16~ 0000 €00 08~ T YRS 165" - 162°6¢CT £50°9 g =
86€°01~ 00670 S8L°L6T L6F 16~ 0000 200 0e- P3¢ 00070 028" 061 009°F ¥ %
S5£°01- L58°6L . 9¥9°EFI LGY 16~ 0000 €00’ 08~ r8F gl 16¢° 1 1E2°6S1T 301°¢ & *
265°0T- - CIL°S8 061°81 L6716~ 000°0 2007 0%- ¥8¥ LT 781788 £96°¢9 019°T  z =
85£°01- 8IL° 68 118° 68~ LBY: 16- 0060 €00°08- P8F g1 CTEAE A4 626°08- 0gE"0 T %
868 CI- e1L°¢8 118°6T1- L6Y " T6- 000°0 €00 08~ vey- el TL6°LT1 910°+07- 000°0  § -
81L°68- 858 01~ I18°611- 000°0 LBY 16~ $00° 05~ TLELET~ F8F ¢ 1 910° %01~ 00¥*9 1. -%
CIL 58~ 86801~ TL1°971- 00070 © 61LL8- L9 8T~ YL SeT- ¥8Y Sl $SL 807~ 080°9 § =
LIRS 258°01- 890°£0T- 00070 LLT %9~ 13484 698 pSI- i 8gL ST I- 08L°% ¥ %
CETLTE8~  RELTOT~ 96L° 98- 0000 SLZ°ET- T EaRAR . €27°081~ FeY el LZ8 9FI-  £IT'E & %
ciL-eg- 858701~ £es 0L- 00070 ¥£9 TS EPL 0T CLLT 90T y8Y 81 626" LIT~ 098"t 7 =
e1Lmcg- $6£70T~ 0Ty LE- 0000 £8€76LT POZ LT~ 260°L2%- $8r 81 616°¥8T-  00F°0. T %
errvgg- - 85E°0T~- T9Z ge~ - 0000 6T€" L9t teergL- 00L EEZ- . ¥8F 'Ll €187 051~ G000 % -1
(3) N (3. 8 (63 K (3 N (1) 8 (€3} K (3 N - 3y s (W) Koo ()T oN

-TA-PEOT BAY] gH £ 95%D . . eaussoud- yydey ¢ 9Ised “pec[. prag [  asen

7 ON- QV0Y ¥od XOo€.

1- 119



€i§76LE-
€1876LZ-
eig 6L~
€ig 6Lz

2187642~
€ig 6ic-
g1876ig-
eig 8Le-

ot

T 1y T~ wy &30 (-
o O Il Y O

A2 S
28T LE1-
TeLTLF 1~
28T LFI-
TET LY 1~
282 LF I~
ATANAS &
Z8T AV I-
ez L¥I-

ELT"66E-
21 L08-
CLL8TCEE-
EEETLE-
FEZ LOY~
6867 5EF -
§LG G-

SLOTETF-
e 11iv-
0€6°69%-
€L6°FET-
000°0
€L5°FET
086°69¢%
PIET1TP
QL0 CTY

518°6l¢-
0L Eg88~
CEY-C0I~
t91°81%
Fe1tgol
8667071
CELTLYT

cL1 88¢C~-
9EL"E8E~
£9¢- L8~
T0E~L9T-
Q000
10874971
£OCTLET
2EL7CBE
EL1°6672

28T LTI~
86607 1-
FeI"Z01-
391781~
SEF S0T
02L 8LT
8T18°5LE

(3} 8

¥OorT88F-
Ege-gice-
9697811
IS1°19%
9L%"¢gg8
T€1°19%
969°8L1
gge 8ie-
vOF-ggr-

FOF - 89F-~
F8L°S0E-
gtg rei-
889716~
000 151~
188 9rg-
6LE"LGE-

GLETLI6E-
0goEgE~

e re

05t ¢cte
0eg-74d
-gpetgre

€8e°Fre

00 c85¢e~
LS LBE~

SLETLEE~

188 0%¢
000" 161
889°16-
£I8 peT
¥8L°80¢
FOF 89F

(U3 R
9

ase)

LB 98-
LBTT9E-
L6198~
TL8TT9E-
LBT179¢E~
L LBTT9E-
LB1°9¢-
L6179¢-
SL61796-

000°0
6000
0009
700070
00670
00070
00070
£0g g8~
egs°ge-
£95°8¢~-
£98 ge~
£95° ¢~
€06 g8~
£98:5¢~
£0¢ gg~

£98°g8~

goo-o
S 00070
0000
©00070
00070

00070
0000

3

2

00070 9L 1€~
00070 gLz 1E-
000 0. 9L 18-
000°0 9Lg" IE-
00070 9L TS~
000’0 9Lz 1E-
000" 0 94T 18~
0000 ~QLE1E~
000 ¢ CL 9L IE-
LGBT g8~ S 9L2 " TE-
LEE &Y - . 691707~
BELTLE- ©8E 8L
8880~ FLLTOY
1867 8% €91 1¥
-Q9E" A 0gi-g-
£9¢°¢€9 AR
0000 Ly8 ec~
000°0 Lb8 €2~
~000°0 . Lygrge-
000°0 i¥gr et~
000°0 Lygrie-
0000 Lbg gt~
00070 Ly8°2%-
0Co-0 ) Ly§ 2t~
00070 LF8 2T~
£9¢°£¢- Lygrge-
GaE LY~ 0616~
166 ¢€e- FA R 4
88870 FLL 09
82L° LT ¢gL 8L
. LEE"8Y 691701~
VAR B 9LE"TE-
{3 S (W) KW

-TH-PRO[ ALl GH § 858D

8eg 0~ 896°CF1- 66 6L~
8gE 0~ 9L€°¢e1- cE8 L~
8§80~ -611°88~ 66066
8EE" 0~ 9L 6~ PIRCRVT
geer o~ 102°F¢ 118281
8EE°0- c19°2%F oF6°E8
88E°0- LS8 SF 9L% 02
8EL7 0~ 1i0"gE GI1 6E-
‘BEE0- E9V° LT QLL G¥-
LeSF T LE~ 8EE0- . 0Bl 6Y-
<ortile- 3E€°0- €696V -
g9k LT~ BEE"0- QLT BF-
S C9FtL- - BEET0- I¥9°g%-
S e9r LT~ L BEEO~ ETTT8Y-
-To9Fie- 8EET 0~ 889 " L¥-
LZ8¥cLE- 8EE O~ - 0LgT LY -
-BEE°O eov LE- QLG LT~
BEE°0 Z9F " LT~ BEG " LE-
8£E°0 2ar - Le- - 9ggrE~
BEE"O certle- 8597 LE
88879 e9y LT~ g2l 8L
“8EE°0 GIE" 9T~ Fel 81l
8EE" 0 gge- 8¢ ¥6%°08
8EE" 0 L96€ezel 0687 0¢E-
§EE° 0 LI9G EVT 6LL7LL-
L96TEFI- 88€°0 GLLLL-
L6 gv1- 8€€°0 L58 LL-
“L96°EY T~ .BEE*0 28884
L96°8%1- §EE"0 058°8L-
L6 ERTI- BEE"Q 6LE 6L
L9567 ER 1 gge*o . PO GL-
L8G LRI~ 8EE°0Q BESGL~
“€3) N (1) '8 (L3 K-

~TA-PBOT 2AT[ gH ¥ ~2SED

“80T"E

00079

~ELTE

00%6

.- 0991
000’0

i
-

00286
0c8 "8
06E" L
£66°¢
009 7%

o0

¥

»

018" 1
0cE"Q
000°0

%* %

Ll B B o B o e T S
£

)
-3

i
-

00r "9

OvL Y

*

% 9

0191
08680
00070

¥

R B o B S S o T s }
.3

ggg-°g
068" 4
g60° 9
009" ¥
gotl¢
G191
CEE"Q
Qo0 0

R R A B RN S
%o %

0% 9
08079
06L° ¥
gz g

*

PR

Q0% "0

S el g 02 WD

i
—t

(W)

(=
re

b ON VO -HOd X0oE

1-120



60F*L8E-  F0CTZ2E- LYS g¥Y- L917¢62~ gLe 9Ce- $8S 908~ 002°6

o1
50F°L8E- 896" L6¢- rge-gee- L9l E6e- £eTLLp- B0S° 0EE-" 0¢€8°8 L o=
60¥F " LBE~ . 809'€61- eF0° 8¢ L91°C635- 9Ts4°gLe- - 68E°8Ic 0684 9
G0FLEE- £08°L6- £69°67¢ LT gGE- (1e-"t1l~- a18i8y c€66°¢ g %
50488~ 000" 0 cl6° LG L91°86¢- LQ9 Fg "gTLTBEE 009 F o=
S50F-L88- £08°LS £68°62% L L9T1-cB2- 8EL8ST gErerior god’'g g =
BO¥ L8~ 9097861 cr0TET L9T1°S62- 181°192 8267801 0ig-1 T =
GOF*LBE- €o98°L8¢ v9e gEe- L91°958- cL1°S¥E © 008 BEE- 0cg°0 I =
6OY " L8S- ¥o0g-2ee Ly3 EP¥- 491" 86z~ LLLTTI9E 9egrgov- 0000 T -7
908 geL~ G0F " LBE- L¥g g¢v - . BLLTT9E- L91°¢52- 92E7EST~ 00F*9 g -¥
LBE E1E- ~966°62E- LEr 008~ 1897358~ ELOBPC~ .FGETFEE- 0009 g
%998 e- - ¥80°991- CCE'6 ZE6°ECTE- geL 02l- GLT FET~ OvL*F Foo=
"F86°8FL- L2881 g0L 2ET ¥E2°88¢~ 018" ¢ LBTLE- gL1re g =
eQerete- FOT 0ET LOE VT 9Lgggi- 10898 Eip-zil~ 018°1 ¢
{gg“¥81~ g09 ¥ocL H8T 68T~ 188 82¢- 8r9° gl 6¥&-8vz- 08g 0 T =
1097941~ IrL'022 9vL E9%- ¢L8°g1E~ 6L8° 181 FLOFGE~ 0000 ¥ -
17L7022- 109°9L1~ .  9FL"E9%~ 6L8° 181~ cLE 81T~ PLO¥GE- 00T°6 ¢ =g
IFL"0g2- YoitE91- . 4827F00~ 687 1ET~ SEVP°T0C- . 0LB'OEZCT osgrg L o=
IrL 022~ 164 %11~ QL1 6e~ 687 T1E1~- 190" %St~ S CTL'E 06874 g =
TpiltQeg- £6C L8~ YES 66 BL8 " TET- 999" 96~ IFPT 16T €60° 9 g =
i¥r-oze- 00070 S LERTETVT 6L8 181~ GLE 6E- ESLE6T 009°% ¥oow
vl oee- €ee-ig TEST6E 6.8 18T~ §S0°FE 900 L0¢E S01°¢ £ x
IvL 0TC~ T6LFT1 gL1°62- 648°18T- . -Z60'861 ekegeTl . 0191 -7 %
irL Q2Z2- re1-gol L8 v0zT~ - 5.8 7ET~ LEFP-OFE £9L°01¢~ 08E°0 T %
IrL70gz- 1097941 ariL g9~ 6L8° 181~ FLF 28E €L LES~ 00070 £ -z
109 041~ - IvL 02T~ IPL E9C- FLF*3BE- 648 TET- eLeLEE- oQvt9 1 -2
I9E Pre1~ £09°¥0C- 7827681~ ey -o6e~ gpo9-gei- gr1-i6e~ ‘0809 & =
€oETEIE~ 201021~ LO0E"¥2 SLTI'BIV- T08°98- €18°881~ Q5L ¥ P
868V~ Le8 1~ 8QL 22T LEB¥SP- 018°%~ . 928°08- €z g £ =
699 ¥RE- ¥50991 985 SEC 06 - 98L°0ET: = QLP"L9T1- 099°1 T %
LgLrele~ 96567628 Zsrroog- 082615~ £LO"6%T £6L°L6C~ 00F " O 1 =
g0c " zZee~ B0V LBE L¥8 Erb- §LE°8EE- L9T 862 €88 90¢- 000°0 g -t
{3} N (1> § (W3) K {33 N (3> 8§ (W3y W (wy3 ON
. . . 8 8sel . - o . L ®sel : . N

b ON @Yoy ¥od Xog -

1-121



L9i26e-
50" L85~
G0¥ "LBE-
S0V LBE-
60F "L8E-
50F"Li8E-
60¥F " LBE-
L9T1°¢68~
Sig 6L~

gLO"GTT -
686 C€EF~
PETLOT-
8ECTTLE~-
LLBTCEE~
GEI"L0E-
€L 68T~

e L¥ I~
CEE Lbi~
1¥L70CT-
vl 0ce-
vLT0de-
TPLT0ZE-
FLTOQEC-
82 4LV I~
mm.hwms

OO et e

GLIT66T~
Z81"L08~
LigTeLE-
egerTLC-
gLe 06y~
09Z°61¢-
SLE°8EC-

R4E8°8CE~
€957 L5%-
9209761~
£08°L6-
0000
€08 L5
909261
CLT CERE
SL0°¢¥F

£I18°6L2-
PR R A
CEFCOT--
69T1°8T
PETTEGE
866°0V1
ARSI

ELI"6GE~-
SgLTE8E-
G4 F 1T~
esg-Lic-
00070
ZSECLY

TEL " ¥%1T

OBL"EBE

£L1°66%

CEE LY I-

8667 0¥1-

FeiTeet-

Z91°81-
9827021

ELO'GFT
L91°E6E

(17 8

WIOANWI NI W

mmm.momn.
9z ¢6E-
eF0ce-
§69°63¢
ei6 L6e
569 °6c¢
cr0 22
0097688~
POV 89F-

FOF 89F--
F8L 298~
E18 Fel-
889" 16~

000- 161~
188" 9¥E-
6LELGE-

5487 L6E-
020°662-
9L1°62-
FES' 656
LT TF
yLET 66
94,168~
020862~
6,87 168~

6LE LBE~
T88 " 9¥S-~
000" 16T~
g89° 16~

8LV 481~
£6L°L6E-
cee90¢~-

-]

(u1d K

g

LR N N R
1
&

-2
-0
-2
-0
-0
-0
-2
-2
-2

W0~ 00 od o0 0 W o0 I~

-2
-0
-0
-2
=2
=2
=2
-2
=0

-2
=2

-2
=2
-2
=2

=0 ww L=l R e - e s R T

ss€0

-0

60" LBE~
SI8 64c~
L9T " E6E~
L91°858¢~
g18 642~
¢Ig s5LE-
§I8 6Le-
€18 6L~
6OF " L8E-

909" e~
L8C LTS~
c99°F8ET-
"6 8P~
SQg EtY-
18S ' F81-
109°9L1~

IpPLr0C2-
trl-0ce-
e8T LRI~
CET AV~
T LF T~
BET LY I~
6L8°1CT~

Iyl Ggee-

Tric0Ee-

1087941~
18¢ 491~
c0g slz-
¥$6°8v -
299°v8C-
tge-g1e-
90¢- 728~

€3> N

o8 gge-
Fie-11fk-
91L°8L2-
e 101~

0000

EL6 FET
0s6°69%
yle 11V

F0e LT

60¥F" LBE-
966 6L~
FEO98T~

- LB8° 1
Fo1-0et

$09°¥0T -
1¥L°082

1097941~
POTESI-
S89E°LET~
108 L91~
0000

I0E°L91

t60°861
Fo1°E9T
1097941

vl 0ze-

£09°F0Z~
701081~
VAL IR
r20- 991

966" 678
GOF 188

(1> 8

L¥Y8 EFY~
gegrgte~
R F - A
218 L8F
9LE7E6%
erisy
969 8L]
£ee gie-
Ly C¥b-

Lv3 Evp~
cE¥ " 00€-
€986

§0L72ET
Log be

F8TTEeI-
grLe9e-

9v.iTE9C-
L8e ¥oe-
ceg re
gog-cre
QgL eovr
€0s crE
CPETEET
LBEVQC~
9rLE9Z-

9FL €92~
veZ°681-
LOE T
80L°281
€986
ZS¥ 008~
LY8 gy -

(W) %

NAIWIXVIK "I

£ T *ON

D O W WO I~ [~ W O
1
o

) 00 0 00 00 GO OO
'
&)

. !
3]

ssen

d~¥o1d-

0026

0E8"8 -

Q687 4L
€66°¢
0Q9°¥
g0z°¢
018°1
GEE" O
0000

00F° ¢
0090°9

A
el1°¢

019" 1
0zg70
0000

0026
058°8
06572
860°9
009"y
coI'e
019°1
0S80
000°0

00F°9-

0809
05L°%

YA

029°1
Q0¥ 0
Q000

aEv T

*

*

M M 9 %

L B A B A Tl To L
% X %

*® |

¥

A B IS i U i ]

% BB

%% %%

= T IN W oy

1

N O )

%

1

o ) €D D v

oy

¥ ON. QYOY

r

)

o)

[ad]

oA X0T

1-122



L91-¢6g-
L91°¢6e~
L3l ¢6e-
£18°54c-
¢lg6Le-
§0% " L8E~
GOF " L8E-
S0k L8E-
50F"L8E-

205 ¢oE~
LBE SIE-
t0g 8T~
¥86 8¥e-
9Lerece-
198 ETE~-
cL88ie-

ESTLYVI-
A AA N
CCeLYTI-
TET LV T~
GLETET-
Sig 181~
IPL°0ZC~
iv¥LiGte-
Irit0gg-

HL R TA S
188 ¥81-
cog gz
688 TLE-

FETTLOY-

§LC7geg-
€O LLY-
9TL°8LZ-
SLGVET-
¢00" 0
g0g°Ls
g09°¢61
e06°L6¢C
F0cgcs

B0¥ L8~
966 688~
PEOTo9T~

Lg8°1

108°¢8
£r9- €Tl
§L8°1C1

$L1°662-
9£L°682-
£08° 282~
10€°491-
0LET"6E~
650" ¥E
164711
v91 €91
1097941

Ivi0ce~
£09° P02~
FO1°0€1-

ed1°81-
LEV"GGT
QL EgE
€18 6LE

1y 8

£E8°90S~
509°0g¢~
GEE"81E
TE1°19F%
9Le cEs
“69°46¢¢
P02
PoL gEE-
L¥B LV ¥~

LB EFY~
cevro0e-
S9€°6
8047281

£T% 2T~

6v¥GTere-
PLO PEE-

BLE LGS~
0E0" 952~
ceg ve
cogg¥re
€8L°TET

000 L0¢E

9L162-
LBE FOT~

9FL L9~

8virE9e-
Y€ 681~

AV A

889716~
£Ig Fel-
78L29¢-
F0% 808~

CIRIE N

WAWRIXNINK °§

0 00 0 0 D 4 b - I
1
(@]

00 0) I 1m0 D D O
1
0

O WD D W0 W
1
O

b= 0~ 0~ 0w oo w
t
0

Yl

60F " LSE~
6OV " L8E-
60¥% 2S¢~
50% - 282-
LST7 62
L91° 86T~
€187 642~
€18°642~
$18° 6.8~

8LO°ChY-
686°CCT -
PET LOY -
$SS 1L~
SOE*ETZ~
I8¢ F81-
109°9L1~

1PL70%2~-
I¥L 028~
1pL 022~
TPL0EZ-
TET LV~
cEE LPT-
cLe Ly
§L8°1ET-
6L8° 181~

PLy-€8E-
FeP-068-
64T°61Y~
re6-gvi-
€99°¥8C-
L8 Cig-

[

90cgee-

1y X

bOe gcE-
896 LGe~

909°¢61~

£08." L6~
L09° b

8cL'8¢T
086592
FIG T1F
BLOTEYY

8T8 56L%-

0gl gee-
ECF 0T~

"e91"81

FOT1'0El
£09°v0¢
IriT02%E

109921~
FG1° 891~
I6L°%1T~
g6gLe-
0040
TOE"LIT
£9g-LCT
LE¥"OFE
YLy g8t

eLg 18T~
%8621~
108°98--
Leg 1~

¥S0° 991
965°6¢¢
60¥% " LBE

(1) 8

LY EFF-
"9 TSEE~
[ AT
869762
¢cL 8EE
Ere10¥F
969°8LT
ggerglig-
vor g9k~

yOor - 89F-
P8L-E9C-
eI8°¥Fel-

.889°16-

L0gvE

¥SE 58T~

9vi 897~
avL 892~

L8T°¥0T-

9L1" 6%~
FES 66"
028°2o%
S0S Sy
RS

g9L-0lz-
8LTL8S-

ELEZ LEE-
gritigi-
cf9regt~
g0L"CE1
€9€°8
(31 AT iotg
LV8TEYF-

(W3 W

WAKIXYIW -8

* 1 "ON

U D WD - D> 20 00 00 W
U
o

Ll R ls JLa i a et Y co s Jhe] [cli=s = i Ta R ln B o s}
i
L

€0 00 60 €0 T~ b~ -
!
w

ssen

e B B Bt s U Uy B Lo R
%

%

%

il B o B e T L7 o T o )
LD 3

) v €0 0D 0 WD D
E

%

Wk % B

O et P D

2

o

‘Hod Xog

1-123



6O¥ " LBE~
50¥ 288~
0% 188~
60F " LBE-
GO¥ - LBS-
80% " LgC-
60F-L8E~
5¢r-leg-
60y L8C~

repr-

"gev-

“LoF-
TiLE-
rgee-
$L0€-
°8

Ge~

€ T B 1y *1 Ch 0

Dt B ) 10 T
e @ ;O

vl 02C~
TFL 028~
1PL70CC-
Tri-0te-
IrL-cez~
IFLT0CE-
ivi0ce-
P27 022~
i¥L 0%2~

iy ige-
ve¥ 068
SLT61%~
L8 FET-
EES OS5~

08261~

§L8°8ES-

(3> N

70¢ 2ge-
€95°L5%-
909°€67~
208" L6~
0000
208 L6
9097261
€96°L6T
POSEES

e18-6Le-

‘pZLrEeE-

EEF 20T~
29181
PETTE0T
886°07v1
[

109°4G41-
91691~
T6L ¥TI-
¢sg-Le-
000" ¢
E5E" LG
I64°¢1TT
*91°£91
1097947

518 7£1-
$%9 471~
108° 98-
018"~

" 88L70%1

CLO6PC

LS1°G65%

) s

L8 ST¥-
¥97"CEE~
770°¢37
$59° 62T
Z16°L62
869" 62T
7r0°¢2
¥9Z SEE~
L¥S SV~

yOo¥Y"89¥% -

t8L°998-
cig Fel-
889 16~

000" 161~
18297~
BLE"LBE-

9FL 89~
L8E°¥02-
9LY B2~
¥EE 66
LEY TGV
Yee 66
QLI 68~
L82°¥0¢-
9L E€9e-

gLéLEE-
g¥1reee-

2197881~

928708~
8LEL9T-
£GL7LEE-

€58 908

=SS

(W3 W

WAWINTW. ©N

-2
-2
-2

-2
-0
~2
-0
-0

0 o0 o O D GO W W0 W

-0
-2
®
-0
-2
-0
-2

W AD WD D WO O WD

=2
=0
~2
-2
-2
-0

-0
-2

-2
-0
~2
e
-2
-2.

LoDttt B 000D 00 o0 60 00 ) L2 0

asen

-

IU.

g18°6L2-
SI8° 542~
e18° 6.2
¢18° 5L~
818642~
$18° 522~
SI8°6L2~
€18 6Lc-
§18°6L2-

90¢ciE~
LBEElE-
te9°rgeT-
¥e5°8¥e~
cog ete-~
I8¢ FgT~
1007941~

$L871ET-
6L8 TET~
GLB TSI~
§L8°1€1~
GL8°1ET-
6L8° 18T~
6L8° 161~
6Le1el~
GL3 T1E1-

109° 821~
185" ¥81-
G0E'E1E-

“¥g5t8be-

€99°v8e-
L88°ET1E~
90¢"zgE-

8LO ETT-
"IgTIlb~
086°69¢-
SLE FET-
0000
SLG'FRT
0g6°69¢
Pl1e 1iv
§LO "GP

5CF L8t~

. 966°6ES-

ve0r89i-
LZB'T
YOT'0ET
£09°902
IPL0Ce

eL8°9T1¢8-
SEPZ0E-
I90°1ST1-
999°96-
QLT 6E-
650 78

- EB0O 861

LERQFE

- VLY TSE

IPL0eT-

809 ¥0E-
YO1°QET~
LE8 1~
¥s0°991
966648
GOP " LBE

€1y 8

POFTEOP~
£ge g1e~
9697841
T81°19¥F
9L2° 9%
g1 ey
969°8L1
£85°81C~
PO¥ 807 -

LY8 LYY -
Zer " 00L-
€9E°6
80L°¢8E1
LOE'YE
PECTOYI-
ekL"E9E-

PLO P62~
0LB 0Z2-
2TL'S
TP1° 161
£8L 262
800" L0E.
ZrE 8CT
£9L°0T2-
SL%LEE-

9VL £9Z~
v§E 681~
LOE ¥2
§0L°281
S9£°6
¥ "008-
L¥S Ebb-

a3y u

# .1 TON

WOV WOODOY
1
&)

00 L0 QO O WD OO S0
i
[

o L0 0 D 00 ) O [l ol Sl R A
1
L&

35ED

dN-%01d

00276
0¢g°8
Q6L 4
§65° ¢
009°¥
cbe &g
018" 1
0gE0
0000

Q0¥ g
0009
ovL-v
SLT1°¢
0191
0sSg°0
Q0G0

00T 6
0¢8°8
068" L
860" 9
009" ¥
€0t ¢
018°1
0€€°0
0000

00%"9

0809
Q6L"¥
gei’e
099" %
goF 0
00" 90

(uy 1

L e N NP S TR o i
a

[

R s R R R
R ¢

N -
L %
g
e %
oo
g %
T o=
T =
m -
ﬂ -
g =
Poox
g
c *®
T 0%
N. —
- oN
B OX Qvou

3]

o

q04 Xod

1-124



NO @ BOXCUL\/E:RT FOR RORD
.D Shape and Size

- .
o : it
! )
|
& fre|BL
il (D "
L=2200 o ] W
. | Oleft = 42° = skew an8le

‘where
‘ Dm= depth ot asphalt and similar surface soil.

~ 2)Factor of settion
A - 100 x 070 =-O-.7QOO m
=10 01C¢ - o™

100 x 0.80 = 0.8000 M

-

A -

] - 100 x 082 . 00467 me
A “

I

'!s

12

%
H

Ec 25K%me C = 25%1 07 Ky
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No.@® BOX CULVERT FOR ROAD

1 caiculation_ for bending moment (U.L.S)

."1) For upper =lab '
section  b=100°"  h=70 d =64.0 d ' =6.0

a) middle point @~®  Mu.max=63], gxm

e [ Ys2—300°t°= 8 042/0.300 ]
BT - t
Y25 —300°%= 4.909/0.300

0.87x41000 X43.17

= 43.17 om?®

AT Tioxosooxie - T8
1
7= 840 - 1.2 =56.3°"< 0. 95 X 64. 0= G0, §°m

' Mns -U 87x41000 X 43.17 x56.3X 10-5=867. 0> My= 631, gknm
Mac =0. 4G><2500><100 ><15 4X56.3X1075=867.0%"">Mu=631.9%""

| b)' intersectien _po;r}_t ®=® - Mu.min = —580, 7*N"
As = Yos—150°*°= 4.909,70.150 =32.73 cn®
0.87X 41000 X 32.73

Y= Tooxasooxie o o

11.8
2

Mrs =0.87X41000 X 32.73 X58.1X 10~5=678. 354> jfy = 580, 7*N™
MRC =n.'40><2500><100 X 11.8% 58. 1% 1075=685. 5*5™> My =580, 7KNm

Z = 64.0 -

=58.1°"< .95 X 64.0=60.8°" 0K

| :_2_') For bottom slab | o o
sectlon b “100““ h =80 d=73.0(74.0) d”=7.0{(6.0)
“a)’ mlddle point @~Q@ Mu.max =802.1%%m

[ Ysz—300°t°= 8.042/0.300 -
= =43, 17 cm?
As [ Yoe—300°¢¢= 4.909/0. 300 ] e
S 87541000 X 43.17 15 gon
040 2500 100 R
z :-73;0 — 12 4 g5 3em<(.95% 73, 0=69. 3™ 0K

Mrs =0.87X 41000 X 43. 17 X 65.3X 1075=1005. 5¥*™ > Mu =802, 1¥Mm
e =0.40X2500X 100 X 15.4% 65.3% 107" =1005. 65" >Mu=802. 1"
0K

1-126
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b) intei‘segtion point @=Q Mu.min = —§B0. 4%0m
As' = Yas=160°*°= 4.909,70.15=32.73 cn®
¥ = 0.87x 41000 % 32.73

T 0.40%2500x 100 lLL.eem
L 11.6 |
Z= 130 - =57.2°m<0.95x73.0=59.3°m- 0K

Mrs =0.87Xx41000 X32.73 xB7.2%10"5=1784. 55N> Mu==660. 4"
Mnc =(. 40><2000><100 X 11.6X67. 2><10“”*793 []"“"‘>Mu 660. 4™

Notlce this bar is decide for sheamng force
w1th0ut bending moments.

2. calculation for éheéring force ( U.L.S )
a) For upper slab | _
~section b —100‘"" ~h =70 . d=64.0 . d’ =6.0
intérse'cilon point ®=® Su. max ‘=_,3_43..4_ff"__ '

| Yazusao'““- 8.042/0.30 y .
Ae= [ Yos~300t5= 4,909/0. 30 ] =43.17 cm
43.17
P = X100 =0.675 %
P 100 x40 <100 =0.6
o 343.4% 100 -
= = 53.7 N/cm?
= 00640 | /on
o 0.675— 0. 50 o
< Vea= 50.0 +15.0 :( 60 o ) = 55.2 N/cm?® 0K

b) For bottom slab | _ |
| section b =100 h =80 d=73.0 d =7.0
intersection point @=Q@ . Su.min = —386.2%"

A - [ Yaz 300t = §. 042/0 30 ] —43.17 Cm?
o Y25—300“°—- 4.909/0. 30
P 43,17 %100 =0.592 %
100 x73.0
386.2x10° - .
= — = 52.8 N/cm
Ve 100%73.0
| (0.592—0.50) -
< VYea= 50;_0 +15.0 050 = 52.8 _N/cm2 0K

Notice: thislbar is decide for shearing force
~ about point @, @ and @, @
1 =127



NO @ BOX GULVERT FOR ROAD
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NO® BOX CULVERT FOR ROAD
. De 2.000

(1) Dead load
a) vertical load -~--' (case~1)
For upper slab w1 = 22.6X0,50419, 6X 1.50--23,6X0.70 - =
For side wall w2 = 23,.6x0,70 =

For bottom slab §3 = 57,220 + leg' ggxﬁ- 40 .
- b) ‘Horizontal load --- earth pressure ---- (case~2)

For side wall - P1 = (22.6X0.50-19. 60X 1. 85) X 0. 500 =
_ P2 = (22.6%0.50+19,60%8.25)X0. 500 =

(Z)Live load

57.220 k¥/m
16,520 v

80, 204 ”

23,780 kN m
86, 500 ”

a) Vertical load of center ------ (case-3)
. + 6901 |
: 1 B = (0.30+2,0+0.70)cosecs2® = 4.480 m
D705 1. 4480 15
) ‘]‘-'). 4480 .1 3 70% - kKNsaxle unit
1 1= pp o 10 x 30
oy 1T .50 x B
: 10 x 80
. = 350 x 448 19_.133 KN/m
. b i
L =9 200 For bottom slab |
pp - DXL IBIXAAB0 o
9,20
b) Vefticai load of partial -----~ (case—4)
o |2e80) | _
690, . 4480 . 203 9 200
448t 47230
o | P
o [[TI[11
o T T
|. . —‘—‘—‘.‘——.—”—.—
L=92Q0

For bottom slab - . _ o
| 2X19,133X4. 480 6% 19.133% 4. 480(2. 360—0. 330)

e 9. 208
- 18.634 + 12.835 =[Pa-1 = 30.969 KN/n
; ' p2-2 = 6.299 KN/m
‘C)_- HOri'z:On.tai load of live load surcharge -~~"""7 {case-5)

be = goko = 34,300 X 0,500 = 17,150 KN/m
1-129
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CALCULATION POINTS
OF EACH FORCE

—— L =9.200 _
350 1.260., 4 x1495=5980 12 350
l‘ - ﬁ =
2 | l : _f | | 3 1]
| e
N
1 |
)
| a8
T o) O
: >
Wy
..—. . @
— ¢
1 |
i 1 ] )
] | L | 1 . 4 @
250 1.1.46Q 4 x_1.395 =5.580 1460 {350
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NO® BOX CULVERT FOR ROAD
R D=-0.500 m

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

Por upper slab w1l = 22,60, 50+23.6%0.70 ' = 27.820 kN/m
For side wall .2 = 23.6X0.70 | = 16.520
For botton slab ¥4 = 27.820 + -2AoiiX8.40 - 50.804 o~
b) Horizontal load -- earth pressure ---- (case-2)
For side wall Pt = {22.56X0.50--19.60%0.35) X 0.500 = 9.080 kNm
P2 = (22.6%0.50+19.60%86.75) % 0. 500 = 11.800  ~
(2)Live load :
a) Vertical load of center ------ (case-3)
2690 __ . B = (0.30+0.50+0. 10} cosecd2® = 2.240 m
135 2340 2240 2135 | Nsaxle  uait
40" | 10 X 30
prf || iml PL= 350 x B
1 - ' 10 X 30
50 w74 = 38285 KN/m
L=92OO For bottom stab
- X 38. i
pp - AXIBAEXLUO ol
9. 20
b) Vertical load of partial ------ {case-4)
12690F -
2240 2240, 4 270 -
450 . g - 9200
CPLL T P : :
T . : | 7904 1296,
AP L L—1-7312
L=9 200 +44578/

 For botton slab

3’§38‘265><2a240 . §X38.265% 2, 240(3. 480+ 0. 790)

Pe = 9.20 . T NG
= 18,633 £ 25,945 =-[P2-1 = +44.578 KN/n
S S ' P2-2 = -7.312 KN/ m
C) -'Horizont::él load of live load surcharge -=---= (case-5)

Pe = goko. = 34.300 X 0.500 = 17.150 KN/m
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" CALCULATION OF WINGWALL

Caluculation formﬂla{for Wihgwalls

bending moment
Mx::J~Px-(L~x)dx y
L _ _ ;
gjyifg(no+§)?(L—x)w ﬁ
0 2 N : ;;
A

He

}
AF

H

shearing force

N

—J-“rh(Ho+m) dx

AT s

‘- Analysis. of upper formula for earth pressure

R : . R
R T T NS TR
1 | . Ho x?. xé'
.Si.(t':;a-_ rKn{ H(.).z-x_—_f- | DN -,+-'34N2 )
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| 'fr_om' general formula

where

r= 19 5 }N/m

: KA}: tan? (45 —-'-;i) = tan? (45° —%9 ) = 0.5774°

= 0. 3334 % 0. 400
T PRI NS N
_V.Mx_-—-z_x.:lg.ﬁ XG.400( ..2 x+3 ><15 TIRNG ) /Hx

= (3 312:x%+ 1132 x*+ 0.145- X% /Hx (KNm/m)

_1__ 2 2 130.,2 1 3
_.S :_—-2>< 196X{]400(.1..3(:) x-+15 A+3x152 )/Hx

= (6.628% + 3.397- x*+ 0.581- k) SHx (/)
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7_Notice < the U.L.S ig critical from result of both calculation of

resisting -moment and the other case is exclude calculation

of resigting moment for S.L.S

‘Shearing intéﬁéidﬁ W.L.8)

2

81.919 x10°

. o
i T 24.1 N/em |
< ta= 30+ ;5220 (0.394— 0.25 ) = 43.6 N/cn®
) Lx =8, ﬂm { for U.L. )

b “"100‘“ h 50 d= 44 G d” = 6.0

ASi=.

Y o150t = '2.011/0._15 = 13.41 °m

P =13.41%100/ 100%44.0 = 0.305

0)87x 41000 x 13. 41

0.40 X 2500X 100 = 48

7= 44.0,-4.8/2 = 41.6°" < 0.95x44.0= 4.8

Mrs = -0 87—><4100’0 x 13. 41 ><41'5><105 - 199, 0™ > Mu =179, 5521
e = 0. 40 x2500x100 X 4.8%41.6%10° =199, TKN™S iy =179, 552KNM
| 0K
g3, 592 xms e Ty g
FTioox4d0 “.,21'_3._ .N/-C‘“
<ta = 35.0 42 (0.305-0.25) = 38.3 Nem

0K
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3) Lx = 8.0 ( for U.L.5)
b= 100" h=60 d=54.0 d = 6.0
fis=  Yaom150%tc= 3.141/0.15 = 20.94 cn?
P = 20.94%100/ 100X54.0 = 0.388

¥ = 0.87x 41000 X20.94 o g g em
T 0,40 x 2500100 0 0 7

7= 54,0 =T:4/2 = 50.3°™ < 0.95X54.0= 51.3 °™ QK
Mas = 0,87 X41000 X20.94 X50.3X10°%= 375.7%"" > Ju =360.312%""

Mee = 0.40° X 2500X 100 X 7.4X50.3X107°=372.2"""> My =360.312% "
B R O | 0K
147.691 %108 . .
T = 10?)*54.9 = 27.4 N/em

15.0 B ,
i .(.0.388 0.25) = 43.3 N/cm

<ta = 35.0 +
©4) Lx = 867 9.0" and 9:5" ( for U.L.S)
b = 100°" .-_h'=50_ d=53.5 d° =6.5
As= st—lﬁﬂ““— 4.909/0.15 = 32.73 cn?
P o= 32, 73x100/ 100X53.5 = 0.612

g 0. 87x41000 X 32, 73 em
£= 0.40 ><2500x100 ‘- 1.8

7= 53 5 —11.8/2= 47. o <0.95x53.5= 60.8 °" oK

Mas = 0 87 % 41000 xsz 73 X 47, 5X10°°= 555. 7% > Mu =418, 783K

S ~ 553, 792K ™
Yee = 0 40 xzsnoxmn ><11 8><47 6 107%=561. 7>
S OK

_196.090 ><103
“100 x 53.5

= 36.‘7 N_/Cm2

S [0
< 1:3 = 50 + 0.50

(0.612—0.50) = §3.4 N/em*  OK
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5) Lx

Z

= 10.0® ( for U.L.S)

= 100°™ h=70 . d=63.5 d = §.5
= Y- 1600%0== 4.9d9/0.15 = 32.73 cm?
= 32.73x 100/ 100X63.5 = 0.515

0.87X 41000 x32.73
0.40 X 2500100

= 11.8 °"

= 3.5 —11.8/2= 57.6°" <0.95X63.5= §0.3 ™

0K

Mrs = 0.87 X 41000 X32.73 X57.6X10°°= §72.5%'% > iy =30, 7605

Mre = 0.40 X 2500X 100 X 11.8X 57, 6% 10-5=679. 7*"™> My =630, 760%N"

263,700 x10°
.

 <za =50+

s
MRC

232083 x10°
TT100 X 63,0

— : = ' l 2
100%63.5 . 3.7 N/om

15.0
0.50"

(0.515—0.50) = 50.4 N/cm®

= 10.5™ ( for U;L.S)

= 100°™ h=70 = d=63.0 d  =7.0

Y 20— 3000¢c | 3 Laz/0.300)

—_— = 2
Y 223005t 1 8.042/0.300 31.28 cn

= 37.28% 100/ 100%63.0 = 0.592

0.87x41000 X37.28 5 g e
T 0.40 x2500x100 - |

= §3.0 ~13.4/2= 56.3°" <0.95X63.0= 69.8 =»
= 0.87 X41000 X37.28 X56.3X10°5= 748.6%" > My
= 0.40 X2500X 100 X 13.4X56.3X 1075 ="754. 4> Jfy

= 36.8 N/cm?

15.0
6.50

<ta = 50 + (0.592—0.50) = 52.7 N/cm®

1 - 160
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7) Lx = 11,0 ( for U.L.S)
b o= 100°™ h=70  d=63.0 d = 7.0

Y se=300°tc | 4.909/0.300

= — ,
Yslz“‘_‘sq(‘]?fc _ 8.042/0,30{}] 43.17 cm

P = 43.17x100/ 100X63.5 = 0.685
0.87X 41000 X 43.17

K- N (0.40 x2500%100 = 15.4

2= 63.0 —15.4/2= 55.3°" <0.95X63.0= 59.8 °n OK
© Mes = 0.87 X 41000 X 43.17 X55.3X1075= 851.55"™ > My =B05. 330%™

Mre = 0.40 X2500X 100 X 15.4X 55,3 10-5=851, 65> My =§05. 330*™
251,219 x10°
T 100%63.0

= 39.9 - N/cm?

19.0

0.50 (0.685—0.50) = 55.4 N/cm

< ta =50.0+

~ check of S.L.§
. 0.80x41000 X 43.17
0.25 X 2500X 100

= 22.8 ™

7= 63.0 ~22.8/3 = 55.4°m
Mks = 0.80 X41000 X43.17 X55.4X10°5= 784.4*"" > My =466, §55Nn

Mrc = 0.25.X2500_X 100 X 22.8%55.4X107°=789.4%""> Mu =466, 858%™
: 0K
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8) Lx = 11.5™ { tor U.L.S)

il

b o= 100" h=70  d=63.0 d = 7.0

As= Yae—150°tc= §.042/0.15 = 53.61 cn®
P = 53.61% 100/ 100X63.0 = 0.851

0.87x41000 x53.61 _
K= 010 xzs00xi00 - °

7 = §3.0 ~19.2/2= 5'3.'4°m"«<'0.95><63.0: 59.8 < oK
Mes = 0.87 X41000 X53.61 X53.4x10-°=1021. 1% > Ju =3803. 322"
':z»iRc = (.40 xzsoﬂxl'eo"x19.z><53.'4-><10*%1025._8“"‘ > Mu =903.322%Nm
.%2?1:;972 X 10° | | "
10{_}><53.G

= 43.1 N/cm®

<ta =50.0+ (1}553 { 0.851f0.50) = 60.5 N/cm?
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A, for section ‘1)

| calculation of stability
1) for §,1.8

load N (KN H{KN) MX(KNm) | Mg (KNm)

cohérete of
Cstructure,. .
surcharge of 317. 990 ~ 509. 512 -
" heel slab - ' -

] and toe slab

earth pressure — 125,57 - 259. 519

total 317. 990 125,571 <] " 509. 512 259. 913

a) for inversion — U L.S

ot 509,512
Ro= S : : = .14 > 1.0
259, 513X 1.50x1.15
b) for sliding — §,L.§°
- 317, 990 % 0. 60
Fsl = -—— = 1.519 > 1.5

125571
" C) for pressure of bpttom - 8L,

509, 512~ 259. 513

B 2. 895
X = E = 0,786 > = =0.958 m
o © U317, 990 3 3
B 2.815
< = = 0.480. m
R _ B 6
o 2.X-317.990 . R
gmax = = 269.8 KN/n® < qa= 350 KN m°

3% 0. 786 1.00
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| 1 -caicuiation of stability
.2y for WLL.S

load H{KN) HKND MX (KNm) Mg (KNm)
concr;te of
structure, . - . o
surcharge of | 317.990X 1.2 - 509.512% 1. 2 —
heel siab X1.15 X 1.15
and toe slab '
- | 125.571% 1.5 259. 513X 1. 5
_earth pressure | = — x1.1 — x1.1
' B =216. 610 =447, 660
total | 438,827 216. 610 708, 126 447. 660
: a) for inersion_ .
703, 126 447, 660 : B 2.875
= =0.582m > — = —— =0.858 p
438. 827 3 3
_ B 2.875
< — = ==+ 0.480 n
6 6
T s08.51
Fin = - =1.138 > 1.00
o 447,660
b) for stiding
_ 438. 827X 0. 60
Fsl = = 1,215 > 1.1
216,610
C) for pressure of bottom
2% 438,827 ) : .
qmax = " 0'0 = 502.7 KN/ n° < qa = 525 KNn~
X1,

3X0.582

1 - 169
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2.caléulation Qf.each seclion
1) Vertical wall for U, L,$
- a) bending moment and shearing force

i

M= X19.6X0.333%5.60°x 1, 5% 1. 15 = 329.6 KNm

176.6 KN

il

X 19,6X0. 338X 5. 602X 1. 5 1. 15

b) calculation of siress
© b=i00cm h=65 d=59.0 d'=6.0

CAS = Y20—150°TC = 3.1416,70.15 = 20. 944 cn®
P LLL S 0.355%
100x58.0 0 IR
C o 0.87x 41000 20. 944
X = = . = T.4cn
0. 40 % 2500 X 100
S o1 - :
L Los 5900 T CXT4 =553 cem < 0.95X5.90 = 56.0 cm
MRS = 0.87x 41000X 20, 944X 553X 10°% = 413.1 KNn > 329.6 KNn
MRC = 0.40% 2500 100X T.4X 558X 10”5 = 409.2 KNn > 329.6 KNn
176.6x10° L. . 0.355—0.25 .
= 25000 NS < ra = 50415 " = 5.3 cn®

100 59.0 0.25
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2) Footing slab for U.L.S ' =

p) load of surcharge )
i \2875_
2001650 | 1725 N §
- =
1
L] 2
Y

/////’

5027

358&'
22\

296

1746 1 1129

(23.6X 0. 60+18.5X0.40) X 1. 2X 1. 15

¥1 = = 19.8 KN/ -
W2 = (23.6X0.60419.6X5.60)X1.2X1.15 = 171. 1 KN/m
~b) for toe footing slab '
o= {2%502,7+358.8) — % 29.8 = 53.2 KNm
0.50 .
e (502.7-+358.8)29.8X 0. 500 = 20035 KN
oo N ’
€} for heel footing slab
1.7252 . 0.596°
M= —— — X 171.6 = 244.4 KNn

X171

SR 1
S UTLAXLT25 = == X170.6X0.59 = 441 KN

- d) caleulation of éﬁress
() for toe footing siab

"7 b=160cn " h=60 ‘d=54,0 d' =60
48 = Y20-150°t¢ = 20. 944 cn®
e o
P=———— X 100 = 0.388%
Coeexsa0
087X 41000 20, 944 |
: = 1.4 cm

X-=
- 0. 40%.2500 X 100

I

1o=64.0 = *—%”'.x?.wi: 50.3 em < 54.0x0.85 = 51.3 cm

0.87% 41000 20. 844550, 3 10°5 = 375.8 KNm > 53.2 Kin

MBS = =
MRc = 0.40x2500><100><7'.4x 50.3%10°5 = 372.2 KNm > 53.2 Kim
B o (0. 388-0. 25
. 200.5% 107 2379 NSem® < Ta= 50+15X 388-0.25)
100X 54. 0 ' o 0.25

1 =171

= 58.3

cm

2

0K



{2) for feel footing slab _
b=100cm  h=60 d=54.0 ' =60

AS =.¥20-1507'° =20, 944 cm?
P = _ 0.8 -, X 100 = 0 5839/
100 54,0 00 T TR
y o 0.87X41000X20.944 -
0. 40X 2500 X 100 S
_ 1 S :
1 = 54,0 - E‘ XT.4=250.3em < 0.96x54.0 = §1.3 cm 0K
MRS = 0.87x 41000X 20. 944X 50.3X 10°% = 375.8 KNm > 244.1 KNn
MRe = 0.40X 2500X 100X 7. 4X50.3X 10°% = 372.2 KNm > 244.1 Kin 0K
244, 1% 10% : ' (0. 388-0. 25) _
s = 45,2 NSon® < s ————— = 2
Tooxsao sen® Ta-=50-+15x% 0 20 58.3 cm 0K
3) footing slab for S,L.S
12,875 -
500]6501 1725 =
| \ o
h
S S
— =
N7 1
!
o~ o 3
o~ T
.209
2.359 1516
a) -load of sﬁrcharge o .
W1 = 23.6x0.6+18.6%0.40 = 21.600 KN./m
H2 = 23.6X0.6+19.6X5.60 = 123.920 KN/n
b) for toe footing slab
0. 507 N o 0.50%
Moz === (2x260.7+212.6)~ = X 2160 = 28.7 KN
0,508 ' )
S8 = ———— 289.7+212.6)~ 21.60 X 0.50 = 109.8 KN
¢) for heel footing slab _
. 7257 : . 2092 .
M = 1 '725- X 123, 920~ -}‘——6——— X138.3 = 150. TKNm

on
"

: : : 1
123,920 x1.725— ‘"‘2*— % 138.3x1,209 = 130.2 KN

note:this gasé is abridge
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B,

for section 2)

1 calculation of stability

2) for U, LS

N(XN) R{KN) MX (KNm) Mg (KNm)
conerete of o
stucture, 184.908% 1. 2 229.685% 1.2
surcherge of | X 1.15 - x1.15 -
~heel slab | =285.2 =3117.0
and toe slab -
o 66. 150X 1. 5 99.225% 1, 5
.| earth pressure - X1.10 - X1.10
= 114.1 =171. 2
255.2 114. 1 317.0 171.2
~a) for inversion
' 229. 685 . o )
Fin = ————  =1.34 "> 1.00 =
111.2 0K
~b) for siiding
255. 2% 0. 6
Fs = ———— =13 > 1.1
i14.1
¢} for pressure of botton
37,0171, 2 ' 2. 250
L R < =S = 0750 m
255. 2 L 350 -
< ; =0. 375 m
2% 255.2

5%0.571%1.00

1

= 298.0 kN m®
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2. caleulation of each section (U,L.S)
1) vertical wall

a) -bending moment and shearing force

1 .
M -—gw X19.6X0.333x3. 903X 1. 5X1.15 = 111.3 KNm

[Z2]
i1

1 : o .
—2—- X19.6%0.333%3,90°X1.5%1.15 = 85.7 KN

b} Eafculation.of stress
b=100cm . h=61 d=55,0 d =6.0

_AS = Y20—300°'¢ = §.1416.70.30 = 10. 472cm?
P-Mz—xmo -01.50.0/. >.015°/
100%55,0 A B
0. 87X 41000% 10. 472
X = : - = 5.6 cm
© 0. 40X 2500% 100
. 1 '
Z=55.0 hrTXS_.B 250 2cem = 0.95%5.40 = 52.2 cm
MRS = 0.87X41000%10.472X 52.2X10°5 = 195.0 KNn > 111.3 KNa
MRe = 0.40X 2500X 100X 5, 6X 522X 1075 = 292.3 KNm > 111.3 KNn
85. 7% 10° R 0.19 .
= e = 156 Nem® - ta= 350X = = 26.6 Ncm®
100 §5.0 0.25

1 =178



2) footing slab
a) load of surcharge .

_ | 2Jes0
001610} 1.240 S
(o)
e
\
g 7
1
gg;aazgﬂf’/:;
I I
-
| 703
1713 537

(23.6X0.60+18.6X 0. 40) X 1. 20X 1. 15 = 29.8 KN/n

W1
,(2&&xm60+1msx3.w)XLzoxL19212&1Km/m

w2

H

b) for toe footing slab

<

. : b4
(2% 298,04 258.6) — ;——— X 28. 8

20.4 XN/ m

99. 4 KN

L
I

Lo 0.40
‘—E_ (298.0-+258.6) —29.8X0.40

¢) r§r heel footing slab

5 010
M= X 125.1—
2 _ 6

>

X 138.5 = 84.8 KN m

' o1
8= 12801 X124 — T X 188.5X0.708 = 106.5 XN
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d) caleulation of stress
(1). for toe footing siab
~b=100 - h=60 d=04.0 d'= 6.0

89. 4 x 10°% isliN/'F » 2
T % Tz {8 e _ _
100X 54. 0 " va =272 8 cm
Chs = Y20-300°'° = 10,472 om?
b 10472 00 0% > o100
| 100X 54. 0 e o R
| 0.194 |
Ta =350 X — = 27.2 N,/ en?
; 0. 25 s/em

(2) for heel footing slab
b=100cm  h=60 d=54.0 d’=6.0

As = Y20—300 °*°- =10. 472
P ~“~¥1—()'—‘iiz——4'xioo = 0.194% > 0.15%
. 100)(540 : . . 0 . 0
$.87X 4100010, 472
X = ‘ - = 5.4 cm
0. 40X 2500 X 100
_ 1
2= 54.0 —-—2— X544 =51.%3¢ecm = 0.95%54.0 = 5.3 ¢cm ?
MRS = 0.87X41000X 10, 472X 51.3X10° = 181.6 KNn > 84.8 Kin
MR = 0.40X 2500X 100X 5. 4X 51.3X 10° = 277.0 KNn > 84.8 KN oK
106 5% 10% o | 0.194
s o198 N e < ta= 350 X ——— = 21.2 N/ cn®
100X 54. 4 0. 25

1 =180
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 WATER BOX CULVERTS

~ NO © BOXCULVERT FOR DRAINAGE
1) Shape and Size

WSS

QD=a0® |

2.050

H= 33500

300

~ L=3500

2

1450

500 3.000
 Bo= 4.000

” '_W_hepe D = depth of asphalt and
e : similar surface soil.

~2) Factor of section

C A =100x050 = 05000 m?

_ : - 3
o I - 5.00;2050 | "OO|O4|' m4

EC 25KN/mm --25xao'7 KN/ﬁ‘2

2—1



"LIVE LOAD - HB loading
_.,,____'LBWQO_W_

_%§
T

\ A

'\%”l;ﬁ“fﬁ'f;"' 7w e B -
- 1 INEUTRAL
B AXIS_~
 WHERE

D DEPTH OF ASPHALT AND
- SIMILAR SURFACE SOIL

"H=DEPTH OF CONCRTE SLAB
 DISPERSAL OF WHEEL
B b+ DrH

 LOADED STRENGTH

. 'P;lo.ox'Uno (KN/m?)
- BxL . :
 WHERE
Uno = NUMBER OF UNITS = 30
L - WIDTH OF HB-VEHICLE - 3500™



1.

No.(D _ BOX_CULVERT FOR DRAINAGE

calculation for bendi_ng moment (U.L.S)
- section ~ b=100°" h=50 d =d44.0 d ' =6.0

1) For. upper slab .

a) intersection point@=0@ Mu.min = ~133. gxne

Yi.—300°t°= 1.131/0. 300
A= o= 2
_ [ Yie—300°t°="2.011/0.300 ] 10.47 cm
= 87X 41000 X 10, 17 o 4 gon
- 040><250{J><100 T
L b 4 0
7 = 44 0 —-——i— -42 oc"wu gem (), 95><44 0=41.8°" OK

Mns =0. 87><4100(] x10. 47 X 41.8X107°=156. 1¥"™>Mu=133. gKnm
Mre —9 40><250{1><100 X4.0 X41.8x10" 5= 167, 2KNm> jy =133, 9K

b) mlddle pomt @N@ ' Mu.maxm135.1“”“‘
155 lKNm > Mu= 135, 1¥vm

(Where MR : From calculation of point@ )

- 2) F01 bottom slab

a) 1nt_ersect10n ‘point @ 6] Mu.min= — 160, g¥nm™

As= Yie—150°t°= 2.011/0.150 =13.41 cm?
©0.87% 41000 X13.41
0.40% 2500 100

_z‘.'—._ 44.0 —--—%8—~ =41.6°"<0.95% 44. 0 =41, §°" 0K

= 4.8 "

X =

Mes =0. 37><41000 X 13.41 X 41.6X 10°5=199. 0¥ "> Mu= 160, 9¥™n

aﬁnc =0. 40)(2500)(100 X4.8 X41.6X1075=189. 0X¥"> Jy= 160. 9“““‘
0K

b) mlddle pmnt @NO Mu.max—~—157.9“”“‘
Mg = 199. UK""‘ > Mu= 157, 9gKnm

(Whér‘e’_:- Mz : From calculation of point@ )

. __calcti_lation “for shearing force.( U.L.S )

Csection b =100°" h =50  d=44.0 4 =6.0

a) For upber slab

- intersection point @=®  Su.max = 123.0*"

2 -3

0K



U Yaa—300°%= 1.131/0.300 2
As [ Yio—300°%°= 2.011/0.300 ]“ 10.47 cn
1047 o
P.- TR X100 =0.238 %
123.0% 10°
o= Tooxagg T 280 Wen’

0.238

= X
<Vca 350 0250

= 33.3 N/en® 0K

b) For bottom s'l'ab
-inter'sé:ction point @=Q  Su.max =145. 8"
B Yns—150“°‘* 13.41 o

b= 13.41 ]
F T T100 x44.0 X 100 =0.305 %
.o 145.8X10° 2,
e © o loxao 33.2 Non®
_ 15 : .
< Vea= 35. 0 +-——~=—0 T (0.305 0. 25) = 38.3 N/cm 0K



~_ No®BOX CULVERT FOR DRAINAGE
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NO® BOX FOR DRAINAGE

"'Load

{1)Dead load
a)Veftic31 load Where a= 1.0 {earth_pressure factor of vertical}l .’ “%"“ = 1,00
For upper_siab' wl = 22.6X0.50+19.6x3.50--23.60X0. 50 = 91,700 kN m
For side wall w2 = 23.6X0.50 = 11. 800 ”
" For bottom slab W3 = 91.700 + z>§1lésgg><3.so - 115.300  ~
b)Horizontal load 4“*'ea:th_pressure _
For side wall Pl = (22.6X0.50+19.6X3,75) X0.500 = 42,400 kN m
A P2 = (22.6X%0.50+19.6X5.80) x0.500 = 62.490 ”
# o P3=(22,6X0.50+19.6x5.804+10.8X14.5) X0.500
= 70. 320 2
j C)Horizontal load vater Pressure ' _
Por side wall Pw = 9,80 X1.45 o= 14210 kNm

(2)Live load L
_ .. live load surcharge of axle

~ KNsaxle  wunite width of despersal of wvheel
P s 10 x 80 B= 0.800-+4.00+0.500 = 4.80 m
L 3.% X B
10 % 80 .
T ase x s MR RV
or live load surcharge of a vihicle
- CkiMerihicle - unit
40 X 39 . . . .
= = . K 2p = .T14 KN
EO .. 350 x 10,0 3§ 300 KN/mf < P 3.7 /ny

' OF curse the loaded of live load is consider as following

- case~1 Vaertical load

1800
| B =4800
4 800
PellEoT et
i |
wz%a 3000 250
L =3500

“For bottom sléb-_

‘mePz=?x”f35&” ss168 K/n < 34.300 KNAD

¢ase~2 Horizontal load eath pressure of live load surcharge

‘For side wall: pe = go-ko = 34.300 X 0.500 = 17.150 KN/m

2-9




Box FOR DRAINAGE4NO 1 [)E) th 4'CK11%

| COORDINATES

LN x__tm) S vimy  .Where. . .
1 0. 0000 0.0000 - NO EE)Ch lﬂtE’FSGCt!ﬁS boints.
-2 L 0.0000 2.5000 XY:Abscissa and Ordinate
-3 3.5000 ~3.5000
d. 3.5000 0.0000

‘CONDITION OF MEMBER

TNe 1y A (m2) 1 mdy 1

0.250

-3
I 1 - 2 0.50000 0.010417 Tix - Fix
2 2. - 3 0.50000°  0.010417 TFix - Fix
3 3 - 4 0. 50000 0.010417 Fix - Fix
4 4 - 1. 0.50000 $.010417 Fix - Fix
. .QQMDITIO_N OElf.UL RUM
L(fN _ liN
No _ .
‘ X (t/m) Y (t/m) M(lm/Rad}
1 ‘ Mix Fix Free
4 Frcc Fix Free
~ CALCULATION POINTS. ...
NO  no L-Ne L-No - L-Ne L-No L-No
1 2 3 i 5
11 12 i3 14 15
1 7 0.250 0.650 1.050 1,750° 2.450
2 "7 . 0.250 0.650 1.050 1.750 2.450
i 7 0.250 0.650 1.080 1.750 2.450
1 7 0.650 1.050 1,750 2.450

I, (m)

" 3.500
3.500
3.500
3.500

L-No
16

2.850
2.850
2.850
2.850

KN -
¥

t/m2)

o

.50E+07
.50E+07
.50E+07
+50E+0Q7

RN M

L-No
7
17

3.250
3.250
3.250
3.250

NOTE: THE DIMENSION (Y BE FXCHANG TO.

_DIMENSION.CKN) [NTO_ THIS CALCULATION,

2 -7

Pt o b

EPS

.00E-05
.D0E-D5
.Q0E-05
.O0E~05



~ CALCULATION POINTS
i OF EACH FORCE -

. aﬁoroo 70 700400 %50
Gj 7l

. 1 (\1‘
M_.th_
1 q—

I I

”——-‘8

S
S 1 q%
1 o o
4 N



BOX FORt DRAINAGE-NO 1

LOAD.

.
.

1

Dead

LOAD CASE  wo.

No i)

1 1~ 2
3 3~ 4
2 2~ 3
4 4= 1

™
i inl ==

BOX FOR DRAINAGE-NO 1

No.
No i _-j
.o 1- 2
1 1- 2
3 3- 4
.3 3- 4
zyv
TH
BOX FOR DRAINAGE-NO 1
No .,
Mo i ~-j
1 1- 2
a - 5- 4
Vv
ZH

mnou

load

-

Li )

0.000
0.000
0.000
0.000

0.000 (t)
0.000 (¥)

Lo (m)

3.500
3.500
3.500
3.500

Earth pressure load

2

nou

bd 5e B4 B4

Li (m)

. 000
. 450
. 000
. 050

SO

0.000 (1)
0.000 (1)

Lo (m)

1.450
2.050
2.050
1.459

Water pressure load

3

i n

‘X

Li -{m)

0.000
2.050

0.000 (t).
0.000 (t)

29

Lo (m)

1.450
1.450

kN
,f

_Pi (t/m)

~11.800
~11.800
~91.700
115.300

KN
Pi (t/m)
70,320
62490

-42.400
-62.490

Pi (t/m)

14.210
0.000

KN

Py (t/m)

-11.800
~11,800

- ~91.700

115.300

1
Pj (t/m)
£2.490
42,400

-62.490
-70.320

KN

Pji (t/m)

0.000
-14.210
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NO @ BOXCUL\/ERTFOR DRAINAGE
| 1) Shape and Size

Ij'

e TASTS
<)
i
Al
1Y
o«
oo o o
080§ » T
R g 1= 240D
SR | %;
g
40 200 4
- B.= 2.8@0

o ”Whéﬁe D m depth oT asphai’t and

B similar surface soil.
2) F actor of sectuon

| A - 100x 040 . = 04000M2.

| I = 'I.(I)"EOAO?’ | =O_OO‘553 md

 Ec= 25 kNMME =25 ¢ |07 KN/M2




No.@ _ BOX CULVERT FOR DRAINAGE

1. '.calculzation for ‘bending moment (U.L.S)
section  b=100°"  h=40 d =34.0 d ' =6.0
“a) “intersection point@_«———@ (@=@) Mu.min=~111.4%""( —95, 5¥8™ )
Ae= Yio—150°°°= 13.41  on® |
» _0.87x41000 x13.41 o 4 gem
; 040><2500x100

Z.= 34.0 —--%—8—-—* =31.6°"<0.95X34.0=32.3°" 0K

Mgs :0.8?X410{]0 X13.41 X31.6X107%=151.2%"">HMu=111.4"""
Mrc =0.40%X2500X100 X 4.8 X31.6X10°°=151.6*"">Mu=111.4*"" 0K

b) middle point @Fv@:@fv@ Mu. max = 79. 2%
: As_-—-‘ Yiz—150°%c= 7.54 cm®
M o= 874> y= 79,26
(Where : Mg .: From calculation of point@~(D)

'.'c) middle point @~D= (@~Q) _Mu.max=63.l*‘"“‘ (51, 3KkNm )
Ae= Y,z—1560°%*= 1.131/0.15 =17.54 cm?

y o U.87x41000 XT84 . 4 pem
AT 0.40X 2500 100 S

3.0

7 = 34.0 — =32.5°"=0,95% 34.0=32.3°" 0K

Mns =0.87X 41000 x7.54x32.5X107°=87.4""" >Nu=63. 1“”“‘
MRc -—0 4D><2500><1{]{} X3.0 X32.5%X107°=97.5%"" >Mu=63, 1'“"“‘

2. calculation for shearing force ( U.L.S )
© section b =100°" h =40  d=34.0  d’ =60
a) side wall @, @ Su.max= 116.3*"
| 116.3%10°

-,VC = - = 34.2 N/ew? < Veca = 43.6 N/ewm* 0K
' 10{]><34.0

b) upper slab @, ®  Su.max= T77.8%"
Ve = 1.8 X10°  _ 500 wemt < Vea = 43.6 Njem® OK

100X 34.0



c). botton slab @, @  Su.max= 92,6*¥

VQ = ?362(;1%83 = 27.3 N/em®* < Vca = 43.6 N/cm?® 0K
whefe_ o o
CAe= Yie—150°tc= 13.41 on?
" Voa= 35.0 +-0-% (0.394 —0.25) = 43.6 N/cm?



_NO @ BOX CULVERT FOR_DRAINAGE
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NO® BOX FOR DRAINAGE

. load o o
(1)Dead load .
" a)Vertical load Where a= 1.2 {earth pressure factor of vertical'. e %;%—
) - . . a .
For upper slab w1 = 22.6X0.50+19.6X3,50X1.20+23.60%0.400 = 103.060 kN m
For side wall w2 = 23,6X0, 40 = 0. 440 v
_ _ : X
For botton slab W3 = 103.060 + 9'3423‘3'40 - 120.807  ~
b)Hofizdﬁfél’ioad: j#‘f{earth pressure
For side wall Pl = (22.6x0.50+19.60%3.70) x 0, 500 = 41. 910 kN m
C e . Pl o= (22,6X0.50+19.60%5,70) X0, 500 = 61.510  ~
” P3 = (22.6X0.50-+19.60X 5. 70+10.8X 1. 40) X 0. 500
' = §9.070 ”
C)Ho;izqntal_ldad --=-- yater Pressure
For side wall Pw =9.80 x1.40 . . = 13,720 kN/m
(OLiveload ©
live load surcharge of axle
KNsaxle  unite - vidth of despersal of wheel
p 10 x 30 ~ B=0.300+4.00+0.400 = 4.700 n
10 % 30

©%s0 x o A KN/ rd
or live load surcharge of vihicle
kN/.rihic!e.; - unit
40 X 30
3.50 x . 10.0

g = = 34. 300 KN/nf < 2P = 36.474 KN/nof
OF curse the loaded:Of live ioad is consider as following
:‘céseei €;e¥ticaiiload
1800
8=4700

oP=36474 | |
R I BT RV

L=2400

:_FOr upper slab and bottom slab w1 = w2 = 36.474 KN/m
'case¥2 Horizontal load “=--- gath pressure of live load surcharge

be side wall: pe = gorko = 84,300 x 0.500 = 17,150 KN/m

2 -24



© Box Fon priaNAGE-No 2 Depth . 4.000

Ne X

1 - 0.0000 ~0.0000
2 0.0000 3.4000
3 2.4000 3.4000
4 2. 4000 0.90000
N 1 3 A tm2y 1. (md) 1 -3 L (m £ (t/m2) EPS
1 1 - 2 0.40000  0.005330 Fix - Fix  3.400 2,50E+07  1.00E-05
2 2 - 3 0.40000  0.005330 Fix - Fix 2,400  2.50B+07 1.00E-05 -
g 3 - 4 0.40000 0.005330 Fix - Fix 3.400 2.50E+07 1.00E-05
q 4 - 1 0. 40000 0.005330 Fix - Fix  2.400 2.50E+07 1.00E-035
No. 1
No ) ' . T
X (t/m Y (i/m) . M(tm/Rad)
P OFix - CPix . Free
4 Free Fix. Free
" No ' L-No L-Ne L-Ne L-No L-No
- - 1 3 4 5
11 12 13 14 15
1 %  0.200 0.800 1.700 2.600 3.200
2 5 0.2000 0.800 1.200 1.600 2.200
9 5 ©.200 0.800 1.700 2.600 3.200
4 5 2.200

0.200 0.800 1.200 1.600

NOTE: THE DIMENSION(HBE EXCHANG TO
DIMENSION(KNIINTO THIS GALCULATION



* CALCULATION POINTS
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