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BOX CULVERT AT CH.5+266 (BOX)
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Revision 22.3a

STAA

I

Proprietary Eroqram of

Research Engineers,
o,
T 11:50:35

JAN 3
Time=

USER ID: Development Design Consultants L

##*i************k*************************k*****

*
*
*
*
*
* © Date=
*
*
*
*

UNIT METER KNS
PAGE LEN 80
JOINT COORD

E 23.667E6 ALL

DENSITY 23.56 ALL
SUPPORT :
KFY .

. MEMBER LOAD

Inc.

2000

1698

0.00
0. 00
0.00

*6 TO 19 FIXED BUT MZ :
*5 20 FIXED BUT ~ MZ = KFY .. 849 . .
5 6.7 8 FIXED BUT MZ ~ KFY . 2547
9 TO 16 - . FIXED BUT MZ =~ KFY - 1683
17 18 19 20 FIXED BUT MZ  KFY = 2547 -
LoAD 1 SELFWEIGHT
SELFWEIGHT Y -1 :
LOAD 2 FILL WEIGHT
MEMBER LOAD A
1 TO 3 - UNE GY ~14.91
LOAD 3 BACK FILL (MINIMUM)
MEMBER LOAD S
<4 TRAP " GX . 4.56 . 25.08
7 TRAP GX . -4.56 ~25.06
LOAD 4 BACK FILL (MAXIMUM}

. MEMBER LOAD S
4 TRAP - '-GX 12.96° 31.62 .00 1.98
4 TRAP GX -31.62 .61.39 1.98 '4.34
7 TRRP . GX . ~12.96 -31.62 '0.00 1.98
7 TRAP O 6X 0 -31.82 -61.39% 1.98 4.34

LOAD 5 ' : LL IN ADJACENT SPANS g

MEMBER LOAo TR -

~1 ONT GY -51.35 . 1.43 2.81
2 UNI - GY  =51.35 " 1.45 2.84
LOAD &  : LL IN ALTERNATE SPAN

" MEMBER LOAD - Lol

1 UONI - GY 51.35 :1.43 2.81
3 ONT .0 GY . -51.35 1.43 2.81
LOAD 7 LL IN SPAN 1 ° '

'STAAD PLANE DESIGN OF BOX CULVERT AT CH. 5+266

0.00
0.00
0.00

"L 0.00 -4.34 7 0.00
2 4,25 4.34 0.00
3 -8.49 4.34 0.00
4 12.74 '4.34 - 0.00 . .. o
2% 0.00 0.00 .00 - 10 4.25
£l 3,09 '0.00 0.00 - 15 - 8.49
16 9.34° 0.00 0.00 . .20 - 12,74
MEMBER INCI .. . SR o
r L0203
4 1 5 '
5 2. 10
- 3 15
7004 .20 -
8 -5 -6 22
MEMBER PROPERTY = . =~ = - ...
t TO'3 - PRIS -° YD ©0.350 2D 1.0 :
47 - PRIS YD “0.300 zD 1.0 o
5 6 °7 PRIS . YD 0.250 2D 1.0 -
. 8 TO 22 PRIS YD - 0.325 2D L.0 . -
CONSTANT ' : B

*
*
*
*
*
*
*
*
*
*

(3 X 4.0 X 4.0}

C:ABox CulvertiB5_266.doc
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BOX CULVERT AT CH.5+266 (BOX)

60. -
61.
62.
63.
64.
65.
66.
67,
68.
69.

0.
7.
72.
73.
74.
.15,
76

7. .

78

83.
84.

. 85.
85.
.87.
i 88,
. 89,
o s0.
I N
NV
93,
94 .
95,
96,
097,
98,
99,
100.

S 101,
102.
103.
104
105.

. 106.
- 107.
108,
109.
110,
111

S 1i2.

1

1 ONT GY  -51.

3% 1.43 2.81

LOAD 8 : LL IN SPAN 2

MEMBER LOAD ‘
2 ONi GY -~ -51.

LOAD S ! MILITARY L

MEMBER LOAD
1 UNI . GY - -33
1 UNT - GY - -33.
LOAD 10 : MILITARY
MEMBER LOAD _
2 UNI ~  GY  -33.
2 DNI GY  ~33.

LOAD 11 : LL IN SPAN 1 FOR MAX. SHEAR

MEMBER LOAD

"1 UNI . GY o -51. S
LOAD 12 : MILITARY LOADING IN SPAN 1 FOR MAX. SHEAR

MEMBER LOAD =
1 UONI . GY  =-33.

"1 UNI .. GY  -33.

79, E :

- 80,
81.

*

LOAD COMB 13

1 1.3 213 41

LCAD COMB 14

*

LOAD COMB 15 . " . .
1.1.3 2-31.3 4 1,

LOAD COMB. 16

1 1.2 2 1.3 -4 1.

LOAD COMB 17

1°1.3 2 1.3 4 1

LOAD COMB 18

1 1.3 2 1.3 4 1.

LOAD COMB 19

1 1.3 2°1.3 4 1.

LOAD COMB 20 . .

.

LOBD COMB 21

1°1.3°2 1.3 3 1

LOAD COMB 22

1 1.3 .21.3 3 1

LOAD COMB 23

1 1.3 2 1.3 3 1.

LOAD COMB 24

1 1.3 2.1:3 3 1.

LOAD COMB 25

LOAD COMB 26 . =

1.1.3 21.3-3 1

LOAD COMB 27

1013 2 1374 1

1713 2 1.3 ¢ 1

1,32 1.3°3 1.

35  1.43 2.81

.18 2 0.82 2,12

18 ~ 2.12 3.42
LOADING IN SPAN

18 0.82 2.12

18 + 2.12 3.42

35 - 0.00 1.38

18 0.00 1.30

18 . 1.30 2.80

3011 2.171

312 2.171

35 2:171

36 2.171
37 2.7

3 9 2.am

3 5 1£!£?1'

3 8 2.191
3:-73 Z.iTi.m'r:
382071
3 9 2.171

310 2.171 -

1134 1.3 00

)

OADING IN SPAN 1

3.8 2,171

310 2.171

| G:\Box CuertBS_266.doc -
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* - BOX CULVERT AT CH.5+266 (BOX) _

11

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPBORTS = - -20/' 22/ 16

3. PERFORM ANALYSTS

PROBLEM STATISTICS

© ORIGINAL/FINAL BAND-WIDTH = 18/ -4

TOTAL PRIMARY LOAD CASES = . 12, TOTAL DEGREES OF FREEDOM

. 8IZE OF STIFENESS MATRIX = 440 DOUBLE PREC.. WORDS :. . - -~ |
: REQRD/AVAIL DISK SPACE = 12.05/ 216 9 MB, EXMEM = 1956.5 MB

++
++
+4
++
++

'_11
11

Processlng Element Stlffness Matrix. e - Sk 11:50:35
Processing Global Stiffness Matrix. - - - . 11:50:35
Processing Triangular Factorization. ' 11:50:35 -

Calculating Joint Displacements. =~ - .~ . - 11:50:35

Calculatmg Member Forces. -~ -~ . 0 . .11:50:35 .

4. LORD LIST 13TO0 27
5. PRINT MAXFORCE ENVELOE LIST % 2 4 S8 70 17

MEMBER FORCE ENVELOPE

ALL UNITS ARE KNS METE ’

. MAX AND ﬁIN FORCE VALUES AMONGST ALL SECTION LOCATIONS

f MEM

14

13

8 . py/ o bistT IO . ma/ - DIST LD .

MAX  190.69 - .00 - 14 - 132.60 - 00 15

CMIN -158.77 | 4.25 25 . -124.46 2,13 - 23 ©
| .00 4.25 27 . .00 4.25° 27 . 37.83

MAX © 157.53 . .00 26 ¢ 108.24 .00 . 21
_.MIN_ -157.40  4.24 . 20 -134.45 ©2.12 ¢ 18
MAX © 133.31  4.34 13 48.63 ° 2.53 . 27

- .00 .0D 13 0 00 .00 .13 . 230.57
CMIN . -97.63 0 .00 " 15 . - -132.60 | .00 15

.00 -4.3¢ 27 .. .00 4.34 - 27 36.29C

MAX - 2.16 .00 25 . - 45.83 . 4.34 26

.00 .00 - 13 .- .00 . .00 13 . 316.36

MIN -22.56 4.34 2007 -53.78 .00 20

00 4.34 27 .00 4.3¢ 27 . 732,02

MAX - -46.39 .00 .27 . 74.87° ‘.85 ' 21

00 .00 1300 lo0 .00 13 - .00

MIN  -147.14 .85 14 -106.94 .00 13 .
o .00 7 .85 .7 27 . .00 .85 27 - .00

MAX  -11.83 .00 26 ©  101.27 - .85 .21

00 .00 13 . .00 - .00 ¢ 13 00

CMIN  -72.73 .85 13 . <17.90 .00 27

00 .85 27 i . .00 .85 27 .. .00

MBX - 45.36 - .00° 21 10127 © .00 . 2L

00 - .00 13 . .00 . .00 13 . . .00

MIN  ~10.67 - . .BS 27 . 6.41 © .00 27

00 .85 27 .00 85 27 oo

MAX - 118.76 © .00 21 © . 74,01 - .00 . 14 -

00 .00 13 .00 .00 0 13 00

CMIN 11,69 - .85 - 27 - -35.9% . (85 20

.00 .85 27 .00 .85 27 .00

FZ . DIST LD . MY . DIST LD . FX

.00 .00 ¢ 13 © .00 - .00 13 . 97.83 ¢

00 .00 13 .00 -0 100 - 13 118.06

00 - 4.24 27 .00 424 . 27 < 36.45

85

44

DIST LD

.00

00

3.98

<00
.00 -
.85
.00
CBs
.00

.85

To1s.

22

20

22

14 .

i
2L
27
13
o

13

27

13

27

13

zj.g :

C:\Box CulvertiB5_266.doc
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BOX CULVERT AT CH.5+266 (BOX)

T MEMB

mz/

FY/ DIST LD DIST LD S .
2 . DIST LD My DIST LD FX DIST LD
12 MAX 186,21 .00 - 21 18.23 00 13 o
: - 00 .00 13 ~ 00 00 13 © .00 00 13
MIN - 23.90 © .85 27  -168.73 .85 21
' .00 .8S 27 .00 - .85 27 .00 .85 27
13 MAX - -20.46 .00 27 ~.67 .84 27 . _ :
o 00 .00 13 .00 00 13 .00 .00 13
CMIN  -109.92 - L84 - 21 -{—135 0t .00 21 TR :
. L0084 27 .00 .84 27 .00 .84 27
14 MAX -8.01 .00 ' 27. | 23.05 85 13 - .
o0 00 13 o 00 - L0013 .00 00 13
MIN -~ -62.32 85 21 -47.19 .00 21 B _
.00 - .85 27 .00 85 27 00 . .85 27
.15 MAX 4.20 .00 27 2423 .85 14 -
o 70007 L0013 .00 .00 13 .00 00 13
MIN . -18.92 - - .85 - 25 2.19 © .00 21 - S
o .00 85 27 00 .85 . 27 - w00 85 - 27
16 MAX - 45.59 .00 22 24.23 L0014 L :
o000 L0013 .00 .00 13 .00 00 13-
- MIN -7.96 85 27 -29.72 .85 26 _ - B
- .00 .85 a7 .00 .85 . 27 .00 .85 27
17 MAX . 87.19 .00 22 - 6.05 _ .00 .19 T
T+ [¢) .00 . 13 D0 .00 13 L .00 ©,00 13
MIN - 20.31 .85 . 27 . ~96.26 .85 26 R
' 00 85 .27 . 00 - .85 27 .00 .85 27
ilG;ISTART CONC DESIGN
117, FC 25000.0 .
©118. TRACK 2 | s
© 119, MAXMAIN 20. °
120. CLEAR - 0.05 -
121. DESIGN BEAM 1 2
'BEAM NO. 1 DESIGN RESULTS - FLEXURE
CLEN < 4250.°MM FY - 414, FC = 25. MPA, STZE < 1000. X 350. MMS
LEVEL = HEIGHT  BAR INFO FROM - 10 " ANCHOR .
' L (M) : () (MM) STA END
Y1 1. 7 = leMm 69. 4250, NO . YES
R O -1
| . CRITICAL POS MOMENT= 134.71 KN-MET AT 2040.MM, LOAD 22 |
| 'REQD $TEEL=. 1360.MM2, ROW= .0049, ROWMX=.0194 ROWMN= .0033 |
.| . MAX/MIN/ACTUAL BAR SPACING= - 882./ - 41./ 147, MMS S
| BASIC/REQD. DEVELOPMENT LENGTH = . 316./  462. uMS o
| = e e T |
2 281, 00 12.- 12vM 0. 2838 YES NO
I T |
| . CRITICAL NEG MOMENT= 132,60 KN-MET AT °  0.MM, LOAD 15 |
| - REQD STEEL=  1337.MM2, ROW= ".0048, ROWMK= .0194 ROWMN= .0033 |
| - MAX/MIN/ACTUAL. BAR SPACING= ' 886./  37./ - 8l1. MMS Sl
| | BASIC/REQD. DEVELOPMENT LENGTH = . 177./ = 359. WMs -
e S |
; C.::\Bpi _.C_Iulve_rt'\'B_5__26'6_.doc o Page 4 of 19
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BOX GULVERT AT CH,5+268 (BOX)

REQD STEEL=

BASIC/REQD.

REINF STEEL (+VE/-VE}

SECTICN
(M) (s0Q.

0. . 0.

3%4. . 0.

208. . 348.
1062, 672.
1417, 997.
1771, 1203,
coo2125. 1395.
2479, " 1180.
2833. 960.
3187. 616.
3542, 0 L 174,
©3896. .28,
4250. . - . 3.

‘B E A M N 0.

_AT START SU?PORT_- Vu=

R T T T e

'CRITICAL NEG MOMENT=

L 963.MM2,
MAX/MIN/ACTUAL BAR SPACING=
DEVELOPMENT LENGTH =

)

ROW=

1372, -
. 8l4.
561.
350, ¢
180.
" 96,
42.
S L.
0.
" 130.
o270,
. 5853,
987.

(KNS-MET

- 35,
67,
98,
117.
135.
- 115,
94,
61 .
18.

B e e T

MOMENTS ( +VE/~VE) -

!

133.
80.
56,

o35,

© . 18.

10,
oy,

To0.
0.

S 3L

% DR

85, .

r

250. NO  YES
96.80 KN-MET AT 4250\, LOAD 14 |
.0034, ROWMX= .0194 ROWMN= .0033 |
882./ - 4l./ 221. uMS |
316./ 4T3, MMS

LOAD (+VE/-VE)

“o/ 15

1B E S 1 G N R E 5 v L T s - SHEAR 3

162

65 KNS Vc—'

228.01 KNS Vs=

S0f 20 .
13/ 20 .
25/ 20 -
25/ 20
S22/ 27
Dezs 27
Co237 27
© 25/ . 0
5/ 13
19/ 713
21/ 13
2 27/ 14
.00 KuS

. : .. 'PROVIDE 12 MM BARS AT 137. MM C/C FOR. 885, MM
AT END SUPPORT -~ Vu=_ 151.50 KNS Vc= 228,01 KNS Vs= " L00 KNS .
R - PROVIDE 12 MM BARS AT 137. MM C/C FOR 1240, MM = wo
1 - a249x 999x '349 o 25
e ) o —T
| | mmmm—— ==n= s=mm=s=s== Am==smsss=smssasssssmses L
)12Mol2 H 281.| O0.TO 2838 .. ¢ | SNol6 H[279.2532.T014250 | [
| 8*12c/cl37 | 1 1 Lo b7 1 1l*12¢/cl37 i
[ 7¥elé B 71.} 69.TO 4250 _ N T T R N TR RO R RS IR B B
: im —————— ELE = = 2 ===== | ;
- L L I
! C S 11 : : L (] . . I
| . 00CQO0UROCE0 Sl falaTalalelalsTelele o To) |- B Q000 |
112412 : et Sl riz#lz2 : | | 5#16 |
R o : [ |
(- L THLIE [ | 7#L6 . Ceed
[ [ 177 7 ¢oo00o0 A 0000000 - 1
| L : 1 - R |
| bl || SN
BEAM NO. 2D ES I G N R E 3 ULTS - FLEXURE
CLEN - 4240, MM FY - 414. EC - 25 | MPA, SIZE - 1000. X 350. MMS -
| LEVEL . HEIGHT .- BAR INFO ‘FROM C om0 U< ANCHOR -
(M) s oMMy T (M) . STA. END -
. G\Box CulvertiB5_266.doc
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BOX CULVERT AT CH.5+268 (BOX)

REQD STEEL=

REQD STEEL=

7 - Lew 0
A el b e !
134,45 KN-MET AT 2162.MM, LOAD 18 |
ROW= ,0049, ROWMX= .0194 ROWMN= .0033 |
882./  4L./ 147. MM3 |
3lé6./  461. MMS o
e
10 - 12MM 0 4240 YES YES
| o i L e A A |
© 108,24 KN-MET AT 0.MM, LOAD 21 |
-0038, ROWMX= .0194 ROWMN= .0033 | .
886./ . 37./  98. MM :|
177,/ 359. mMs - I

: BASIC/REQD.

REINF STEEL (+VE/-VE)

1073.,MM2, ROW=
MAX/MIN/ACTUAL BAR SPACING=
DEVELOPMENT LENGTH =

SECTION

(M) (sQ.
0. 0.
353, 6.
707, . - 315,
©1060.° . 187.
1413, 1104,
1767, - 1310,
2120, - . 1392,

. 2473, - "1310.
2827. . 1105,
3180, 769,
3533, 317.
3887. o7
4240. . 0
sea M o,

AT START SUPPORT -

© AT END

CRITICAL POS MOMENT=

1357 .MM2,
MAX/MIN/ACTUAL BAR SPACING=
BASIC/REQD, DEVELOPMENT LENGTH =

CRITICAL NEG MOMENT=

MM )

Vu—-
. PROVIDE 12 MM BARS AT 137.

1109 .. 0.
U617, i,
397, - 32.
262, - 76,

S N :T: 108.
111. w127,
.92, 134
1100 . 127,

- '166. 108.
<. 259, 76.
39L. . _ 32.
563, T 1y

- B22. . . 0.

MOMENTS (+VE/~VE)

(KNS-MET ).

/- 108.
/ 61.
/ 40.

/ 26,
/ 17.

/ A
. g,

/ B &

/ 17.

/ - 26.

/ 39, .
/ _ 56. -
/ 81,

YES YES

* LOAD (+VE/-VE)

0/

D E S I G N R E sU L T S - SHEAR

149 26 KNS Vo=

BYTNt] KNS ve=

228 01 KNS

21

S 27/ 14
20/ 14
20/ 22
20/ 22
"20/ 22
©18/ 22

S 20/ - 22
.20/ 227
20/ 22
20/ - 22

L 21/ 22
o/ 2l

Vs= .00 KNS

MM C/C FOR 15%0. ﬂM

0000000 .

0006000

SUPPORT = Vu= 228 01 KNS Vg= . .00 KNS
: : " .PROVIDE 12 MM BARS AT 137. MM C/C FOR 1590." MM - -
L2g 4239X 999x 349 - 3g
o ) : ‘- '
II chanie = _ : ====
|10Nol2 H 281 | 0.TO 4240) .} -3 | | PR (R I IR A I R
| 13*12¢/c137 [ I RS Y RO T A R R |- | 1 1 13*12¢/cl37
| 7¥Wol6 K - 71.| Q.TO 424G | |- -1 | o [ A T A '
b '
S
¢
S e ar [ : Sl N — .
ERNNNEN < olalslelels loTolo] |-V 0000000000 I |- 0000000000
10#12 e ol 110#%12 ' L | 110412 -
co b i B IR
T¥16 Sl T#1e 1] 7816
S ooogoco b | I
o ' s Pl bl
b b

122, CLEAR 0 055'

'_123

DESIGN BEAM 4 5 8 TO 17

© C:\Box Culert\B5_268.doc
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BOX CULVERT AT CH.6+286 (BOX)

BEAM NO. "4 DESIGN RESULTS - FLEXURE

LEN - 4340. MM

FY - 414. E£C - 25. MPA, SIZE - 1000. X ° 300. MMS

LEVEL  HEIGHT BAR INFO FROM - 10 - © ANCHOR
© (M) : - (M) L STA EMD

1 88 6 - 20MM o 4340 YES = YES

" REQD STEEL=

" SECTION @ - REINF STEEL{+VE/-VE)

SoMM Oy (8Q. MM } - © {KNS-MET ) .-
0. 1877/ -0, 1330/ - -0,
362, - 1358./ 0. 1 0.
7230 - ¢ L 906./ 0L 8T 0.
1085. 68L./ - 170. - : S,/ - .13
1447. . 480.7/ age. . 38/ 29,
1808, - 0./ - 545, . 24,/ 4l
2170. 207./ 636. - - .18,/ " 48.

- 2532, . 158./ - 847, - 120/ -

2893, . 150./ 627, 11/

© 3255, 188.7 . 546. SRRV 41,
3817. -386./ 00 357, : T30,/ T2,
3978. - - . 857./ “142, . - o84l o TiLL S
4340, - 1484,/ S 1 o IO T P X o I '

CRITICAL POS MOMENT= . 132.60 KN-MET AT

1831.MM2, ROW= .0086, ROWMX=

CRITICAL NEG MOMENT= ©
REQD STEEL=

MAX/MIN/ACTUAL. BAR SPACING= 878./ 45./ -
BASIC/REQD. DEVELOPMENT LENGTH = - 493./

 48.63 KN-MET ° AT

721.MM2, ROW= .0033, ROWMX=
MAX/MIN/ACTUAL BAR SPACING= 88s8./ .. 37./ .
" BASIC/REQD. DEVELOPMENT LENGTH = - 177./

~ 2532.MM, - LOAD
0194 ROWMN=
148. MMS

0,MM, LOAD - 15
. 0194 ROWMN= .0033
176, MMS .

581. .MMS

359. MMS

" MOMENTS (+VE/~VE) .

49, L
47, 7

15/ °

27
L0033

YES

- LOAD (+VE/=VE) -

0

BEAM NO. 4 DESIGN RESULTS - SHEAR ~ - -

" AT START SUPPORT -
AT END  SUPPORT -
L . PROVIDE 12 MM BARS AT 105

Vu= - 93.88 KNS Vo= 174

PROVIDE 12 MM BARS AT 105.

Vu= . 118.49 KNS Ve= © 174

104 KNS..V3=.
MM . C/C FOR 904,

.04 KNS
.MM C/C FOR ~ 904. MM

15/ . 0.
21/ 0
. 21f'.27-:
S2Ls 27
21/ 2t
S 25/ . 21
25/ - 27 ..
iS00 T
© 13/ 20
©13/ 28
" 13/, 26 -
.00 KNS
L I
Vs= ... .00 KNS

o 4339% 999X 299 R0 S

I ERE B

| R |
S, e mmm - ' i == ]
© | 8No20cHc788.2 HO.TO.4340.TO 4340 | 1 $10%12¢/¢108] 101 -

| |mmmm—== === = == memmms=tl
'I s

| |

[ |

I (I S S

| S el S S ol

| 1 17 -+ oooooco S R QOO0 t

I 6#20 - . -1 THL2 L oL TEL2 B!

|°° ocoooo |1 . 000000 - | ]~ cooooo 1

! e S T S o -l

| L 1 I
C:\Box Culvert\B5_ 266.doc ;7 PageTef19 o)
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80X CULVERT AT CH.5+266 (BOX)

BEAM NO, °5 DE
LEN - 4340. MM FY - 414,

LEVEL  HEIGHT = BAR INFO

STGN RES3ULTS - FLEKURE

§C ~ 25.. MPA, STZE - 1000. X 250, MMS

FROM

TO - .. ANCHOR
(v (M) (MM) . STA  END
1 88 3 - 20MM 0. 3122. YES WO

. CRITICAL POS5 MOMENT=

- REQD STEEL=  931.MM2, RO
MAX/MIN/ACTUAL BAR SPACIN
BASIC/REQD. DEVELOPMENT L

CRITICAL NEG MOMENT=

MAX/MIN/ACTUAL BAR SPACIN

| SECTION * ~ REINF STEEL(+VE/-

coUMM) T (50, MM ) T
SN0l S 9720/ 0 2590
362, 817,/ 245,
©723, S og64/ T 232,
11085, . s14./ 218,
1447. 0 . 2700 368,/ 204,
1808, o 2244/ ©191,
SU2170L T 83u/

T2532. 8./ 169.
2893, . S 0./ 242.
3255, 0./ 373.
3517. 0./ 519.
3978, 0./ 668.

0./ 821.

4340,

= ‘.. 45.83 KN-MET AT
REQD STEEL= . 775.MM2, ROW= .0047, ROWMX=

177,

53,78 KN-MET . AT
W= .0057, ROWMX=
G=_. 878./ " 45./
ENGTH = 493./

. BASIC/REQD. DEVELOPMENI LENGTH = | 177./

0.MM, LOAD 20

439, MMS
590. MMs

; I
L0194 ROWMN= .0033 |
I
I

4340, . . YES YES

©4340.MM, LOAD. 26 |
.01%4 ROWMN= .0033 |
148, MMs o |

o

G= - 886./  37./
" 359, MMS
vE) MCMENTS (+VE/-VE) ... LOAD (+VE/-VE)
s L (KNS-MET } L
54./ . 1. . . 20/ 25
46,/ . 14, - .20/ 25
37./7 13, 20/ 25
29./ Co13, . .20/ 25
21./ 12. 0 20/ 25 -
13./ 11, .. 20/ 25°
5./ 10, - 20/ 22 -
0./ 10, . 27/ 22
6./ Lo14. -0/ 21 -
0./ T21, 0 e Of 26
0./ 30. . o/ 26
0.7/ 38, - 0/ . 26
0./ .- 46. - - 0/ 26

BEAM NO. 5 DESIGN RESULTS - SHEAR

' AT START SUPPORT - Vu= = 22.
JooTa ol Tt STIRRUPS
. AT END . SUPPORT - VYu= . 22.

$TIRRUES

ag

S 4339% 999X 249

56 KNS ' Ve= 132.52 KNS Vs= .00 KNS
ARE NOT REQUIRED. - o B S
56 KNS Ve=. 132.52 KNS Vs= . .00 KNS

ARE NOT REQUIRED.

104J

[ ===

|
i
A = === ==
“oo| 3Ne20 H isg. .. 0.T0 3122
S :
I
I

j==== = =

I S bl o
o BT S L B S .
- bl L onooooos I TR 0000000 N 0000000 o
oL oTHL2 T : Tl 7412 _ 11 782 : P
S R ooo A A I " oo P A o
O ) ' R ' 1 '
4 Il 1 I
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BOX CULVERT AT CH.5+266 (80X)

"BEAM NO, 8 DESIGYN RES LTS - FLEXURE

LEN - 850, MM FY - 414, FC -~ 25, MPA; SIZE - 1000 X 325, MMS

LEVEL = HEIGHT BAR TNFO EROM . - TO - Awcaor

B (M) S (b04) S (M) - STA END

1 88 4 - 20mM 0 850 YES YES

R e e T 1
CRITICAL POS MOMENT= ~ '106.94 KN-MET AT _ . 0.MM, LOAD 13

" REQD STEEL= 1254.MM2, ROW= .(052, ROWME= .0194 ROWMN= .0033
" MAX/MIN/ACTUAL BAR SPACING= = 878./ . 45./ 293. MMS
BASIC/REQD. DEVELOPMENT LENGTH = . 493./ ~ 597. MM3

© CRITICAL MEG MOMENT= = 74. 87 KN-MET AT 850.MM, LOAD 2%
' REQD STEEL= ~ 863.MM2, ROW= 0036, ROWMK= ,0194 -ROWMN= .0033
. MAX/MIN/ACTUAL BAR SPACING= - 988./ 37./ 127 MMs

BASIC/REQD. DEVELOPMENT LENGTH = - 177./ . 359. 3MMS o

REQUIRED REINF. STEEL éUMMARY .

YES

" SECTION REINF STEEL (+VE/ - VE) . MOMENTS (+VE/-VE) LOAD (+VE/-VE) .
() o (SQ. M) S (KNS-MET ) B .
0. 1304./ R DU 107./ . 1.0 13/ 26

L. 0 RLTTL/ o880 91/ D57 13/ 026 0
o4z, o 1052./ 109, - . - BT/ 9. S13/ 26
S212) SRRV 2 S A N -1 ) B Y ir S 14 0 137 26

283. .0 7 B03./. c2lz.l 8T/ 18. 7 13/ 26
354, - 6800/ 265, - .0 . 57./ 23,0 213/ 28
425, © . 557,/ " 348, L 47 300 0 13/ 21
T 496, - 436./ b 7 B e Y 370 Gt 13/ 2bc
567, S 387.7 0 .524. 033,/ 44, 27/ 23
637. 343./ . -.0815. T v2g.) 52, L 21/ 21
o 708! Coo298./ 707, w260/ o607 w27/ 21
779, C 2540/ - 80L. . o224/ CgT. w27/ 21
B50. © . . 208./ /o 21

B9T. 18, 75,0 21/

BEAM NO. 8 DESIGN RESULTS - SHEAR

AT START SUPPORT - Vu= 111,02 KNS Ve= 194,80 KNS vs= . OO'KNS.
| PROVIDE 12 MM BARS AT 117. MM C/C FOR 850. M L

AT END 'SUPPORT - vu= 144081 KNS ve= 194 80 KNS Vs—";' oo KNS

* PROVIDE 12 MM BARS AT 117. MM C/C FOR BS50. MM

Y R "--'_aggx_ggex i

'-'_-5,3

4NoZGcH0288 0.70 850 .l U T 9*12e/elll o

I

I

l

l= ; ¥ = g " i
| - o ‘ LT
I

|

| CABox Culver\B5_286.doc - .
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80X CULVERT AT GH.5+266 (BOX)

[ bl P i
! - . i (I _ }
i . 00000000 | 000CQ000 [ Co000000 |
| B#12 ' | 1 8#l2 | 1 8#12 _ I
| 0000 | i 0000 [ Q000 N
e 1 - I : A
| S Ul {
I (I P -
" BEAM NO. 9 DESIGN RESULTS - FLEXURE
LEN - 850. MM FY - 4l4. EC - 25, MPA, SIZE - 1000. X 325. MMS
LEVEL ~ HEIGHT . BAR TNFO . FROM .~ - . TO " ANCHOR
: - (MM) R o {vM) (my - STA END
1 86 47— 16mM 0 850 YES YES
R e i h i it fedebinbadebe e DL B LS B8 G ittt
S| . CRITICAL POS MOMENT= - - 17.90 KN-MET - AT . 850.MM, LOAD 27 |
| - REQD STEEL= - 804.MM2, ROW= .0033, ROWMX= ,0194 ROWMN= 0033 |
| MAX/MIN/ACTUAL BAR SPACING=  882./ . 41./ 294, MMS -
{ . BASIC/REQD. DEVELOPMENT LENGTH =  316./ - 478. MMS |
’ "’_""""""‘""."""". ___________ " -_T'_.'—-————"__"'_"'"'""'""""_'__"——-. _____________ |
2 . 2390 6-iem. 0. U 850, YES YES
e e e e e R e
| . CRITICAL NEG MOMENT= - . 101.27. KN-MET AT  850.MM, LOAD 21 |
| REQD STEEL= 1184.MM2, ROW= .0049, ROWMX= .0194 ROWMN= .0033 | . .
| = MAX/MIN/ACTUAL BAR SPACING= . 882./ 41./ 176. MMS ... . | ..
“ 7| - BASIC/REQD. DEVELOPMENT LENGTH = . 316./ - 478, MMS R
Lo e s T e e e e e e el T e [
- REQUIRED REINF. STEEL SUMMARY :
SECTION = REINF STEEL(+VE/-VE) -  MOMENTS(+VE/-VE) = LOAD(+VE/-VE)
MM ) (sQ. .M ) - . - (KNS-MET ) e
SLo0. 2080/ 0 B9T.. o oi8./ o o500 21/ 21
71 - L 188./ 0 921 o 0 164/ S 221
1420 ol 1eT/ 945, L w4l 79. .21/ 21
212, . 145,/ 971. . . i2./ 81.° 21/ 21
283, 7123,/ 997,70 L./ 83. .o 27/ 21
354, C100./ 010230 9l 85. . 27/ 21°
425, . 770/ 0 oiesi. 7./ 87, 21721
© 496, . B3,/ 41079, . - 5./ 89. 27/ 721
C567. 29,/ 1108, L2/ 282, o7 27/f 021
637.0 4./ 1138, 0./ 9a. .27/ 21
S708. 0 - 0./ 0 1168l 0./ 95. - . 0/ 21
779. 0./ 1199, 0./ 99.7% . . 0/ 21
850, 0./ 0 l231. 0./ w1, - 0/ 21
" BEAM NO.. 9 DESIGN RESULTS - SHEAR
AT START SUPPORT ~ Vu= - 66.60 KNS Vo=  194.80 KNS Vs= ' .00 KNS
ST ' STIRRUPS ARE WOT REQUIRED. . . . = == e
_ AT END - SUPPORT - Vu= ~ 70.39 KNS Vc=  194.80 KNS vs= .00 KNS
e . STIRRUPS ARE NOT REQUIRED. DR
C:\Box CulvertiBS_266.doc . - oo o . Page100f19
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BOX CULVERT AT CH.5+266 (BOX)

324

63 849K 999X o
f g |
I o |
| I - i = ==.— = =e==m=== .__,.H| |
| 4Nol6 # 286.  0.70 850 _ I
=== mmEmmmmm ===== == o mmoams=a| |
J ' P
I b
I o
! | b i
| S |1 N . |
I 000000 I S ©O00ROn R I 000000 o
| 6416 | 1 6416 ] | | 6%16 _ : I
| - . cooo i o000 [ 0000 |
P : | - 1 : e
| [ I b
I i (I {
g s EAM ﬁ 0. 10 DESIGH RESU LT s - FLEXURE rr.”
CLEN - 850. MM FY - 414._ fC - 25.  MPA, SIZE - 1000 325 s
LEVEL ~ HEIGHT ~ BAR INFO “FROM | ‘10 ANCHOR |
' e (b} (MM) STA END -
1 239. 6 - 16MM 0. 850 ' YES YES
|_______;._____-_-_____-___....._.__....,---.;..........-....---..-'.‘.-,.’ _____________ |
‘" CRITICAL MEG MOMENT= . 101.27 KN-MET ' AT 0.MM, LOAD 21 |

! |
] :'REQD STEEL= 1184.MM2, ROW= .0049, ROWMX=,0194 ROWMH= ~0033 i
| . MAX/MIN/ACTURL BAR SPACING= - 882./ . 41./ 176. MMS - . . |
| - BASIC/REQD. DEVELOPMENT LENGTH = ~ 316./  478. MMS . |

REQUIRED REINF. -STEEL-SUMMARY : _ J

| SECTION | MOMENTS (+VE/-VE) -

REINE STEEL(+VE/ VE.) © LOAD (+VE/-VE) '
{ MM ) S{8Q. MM ) ~ (KNS-MET ) et
L0, 0./ .1231. 0./ 10117- s 21
© 7L 0./ 1190, | 0./ 98. 021
142. 0./ . 1150. 0./ L9507 2L
S22, 0./ 1110, 0./ %20 Y0/ 21
283, 0./ . -i072. N S AR - 1 B 0/ 217
354. S0./ 71034, 0./ 86, - o/ 21 -
425. 0./ © 997, 0./ 83,0 .- 0/ 21
496. oo/ 981, - 0./ 80. ! S0/ 21
567. - 0./ 925, L0/ LA o/ -21 ¢
637, . 0./ - - 885, 0./ 75. o/ 14 -
708, 0./ 891. 0./ 74! 0/ 14
779. DU AR :1: D 0./ L 74, 0/ 14
850. 0./ - 886, 0L/ T S0/ 14
BEAM NO. 10 D ESIG N R E suLT: 5 - SHEAR :
AT START SUPRORT - Vu= 43.03 KNS va 194 90 KNS, VS_ S 007 KNS
C STIRRUPS ARE NOT REQUIRED, | : - AT
AT END SUPPORT ~ Vu=. -39.24 KNS  Ve= 194.80 KNS VS= w00, KNS

STIRRUPS ARE NOT REQUIRED

C:\Box Culvert\BS_266.doc -
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BOX CULVERT AT CH.5+266 (BOX)

J

" 849x 999% 324 87
i : !
| f
| | = e S —=1
| 6Nolé H 239. 0.TO B850 ;
I ' }
| t
I i
I (.
I i I .
I S I . : P : I
| [eloTeTeTeTe] | oCCOCO b ~ 0000C0 -
| 6416 || 6416 b1 6416 ' l
| [ I Pl |
|- | i1 N
| I o |
l 1 XN |
BEAM NO. 11l DESIGN RESULTS - FLEXURE
LEN - 850. MM FY -  d14. FC - a5, MPA SIZE - 1000. & 325 MMS
LEVEL = HEIGHT BAR INFO -~ ' FROM 10 . BNCHOR
» o) e ) STA  END
1 ,:86 4 - 16MM . .0 850, YES  YES
|t N S y _'____.,.;ﬂ_h._________._._.____' ________________ | .
| CRITICAL POS MOMENT— . 35.99 KN-MET AT - 850.MM, LOAD 20 | -
|  REQD STEEL= --B04.MM2, ROW= .0033, ROWMX= 0194 ROWMN= .0033 |
{  MAX/MIN/ACTUAL BAR-SPACING= . 882./. 41./ 294. MMS - - ol
| BASIC/REQD. DEVELOPMENT LENGTH = = 316./: 478.:iMS |-
e e e | -
2 241 8 - lam 0 850. YES .YES
|_....__._._.___.___.___.__________'__‘__......'__._.'; ______ e e | :
|- CRITICAL NEG MOMENT= - 74.01 KN-MET AT 0.¥M, LOAD 14 |
| REQD STEEL= ' 853.MM2, ROW= .0035, ROWMX= .0194 ROWMN= .0033 |
| - MAX/MIN/ACTUAL BAR SPACING= -886./ . 37./ 127. MMS - -|
| BASIC/REQD. DEVELOPMENT LENGTH = = 177./  359.. MMS |
| o e
'_REQUIRED REINF. STEEL SUMMARY
 SECTION REINF STEEL(*VE/-VE) - MOMENTS (+VE/-VE) . - LOAD (+VE/-VE)
(M) (sQ. ™M) - : (KNS-MET ) R
0. 0./ © - 886, 0.7 - T4, 0/ 14
T 0./ 8. 0./ 68 . S0/ 14
Slaz.o T 0uy 751, - o0/ 63. 0/ 13
212, 0./ 0 693. - - 0./ 58, 0/ 13
L 283, 0L 636. . - - 0./ 54. 0/ 213
354. G0 0./ . - 580. 0./ 49, 0/ 13
425, 29./ . 525. 2./ 1045, 20/ 13
496, - 95./ . 471. 8./ 40, .20/ 13
567. 161./ . 417, L14./ T . 36, 20/ 13
-'§37. 226,/ % 365, 19,/ “31. 20/ 13
- 708. 292.7 . 313. 25./ 27. 20/ 13
778, 357./ 0 262, 31./ 22, . 20/ 13
- 850. - 422./ . 212, 36./ 187 . 20/ 13
‘B B A M N o. _11-1b”E SIGN RESULTS - SHEAR
AT START SUPPORT - Vu= 116.43 KNS Vo= 194.80 KNS V= .00 KNS -
: : 'BROVIDE 12 WM BARS AT 117. M €/ FOR 850,
AT END . SUPPORT -~ - um 112.63 KNS Vo= 194.80 KNS Vs= .00 KNS

"PROVIDE 12 MM BARS AT

117. MM C/C FOR 850. MM

i C.:‘,B.O_i CulvefiB5_266.doc -
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BOX CULVERT AT GH 5+266 (BOX)

8J - ' 849x'9

324

99% .
| o
| i
: | I= : B T L === =ommasmms | i B
. | 4Nol6cHc286. . 0.TO 850 |- 9*12c/cll? | .
1 | P e e ] EEssommEs e ==== : -—--—| |
I : I
! |
| P
I (I | f I
I R |1 S |t R I
| } foleleTelele e To I N [eYeTeloTelolots! | 1 0QO0Os00 |
1 8§12 _ S ] 8#%12 ’ Cloioe#iz S
I . oooo L . 0000 N I B 0C00 ¢
I - 1 ' U ' : 1
| || 0 1
| (I [ I
BE A M ¥ o, 12 DE s 16 N ORE s UL T s - ELERURE _
LEN - - 850 v Et'A 414, “FC - 25} M, SIZE - 1000. x 325, M
. LEVEL '_HEIGHT . BAR INFO . FROM - o © ANCHOR
- Sy T e T (MM S MMy - sTA  END
|-l 84 19 - 12vM 0. '850. YES YES
IR T T e in e a m m cm n  o n h  n  e m h nm m m—— .
| CRITICAL POS MOMENT=- . .. 168.73 KN-MET AT °"850.MM, LOAD .21 ] -
| REQD STEEL= 2047.MM2, ROW= .0085, ROWMX= 0194 ROWMN=.0033 |
.V MAX/MIN/ACTUAL BAR SPACING= ' 886./ - 37./ - 43. MMs -~ [
| . BASIC/REQD. DEVELOBMENT LENGTH - . 177./ ~ 342. tMS | S
= e e e 1
2 2393 4~ 16MM 0, 620. YES NO
: |.....______"___......._____.....‘_._._.......‘.._¢._...___.;._'_ ______ _____________.._...._'_._..-|', -
1 . CRITICAL NEG MOMENT= - 18,23 KN-MET AT U 0.MM; LOAD 13|
| - REQD STEEL= . 804.MM2, ROW= .0033, ROWMX= .0134 ROWMN= .0033 | -
| MAX/MIN/ACTUAL BAR SPACING= '-882./ -~ 4l./- 294. MM5 ~° . "
| BASIC/REQD. DEVELOPMENT LENGTH.= = 316./ 478. MM5 K
| = oo o e e e mm e fmmon i -1
REQUIRED REINF. STEEL‘SUMMARY':
SECTION REINF STEEL (+VE/- VE) 'MOMENTS{Q-\?E/"VE) | LOAD (+VE/-VE)
{ M ) oo (8Q. MM (KNS-MET ) SRS
o0z 212. 35;/'_ 1800t 20/ 713
71. 0 5828,/ 124, 0 o450/ 0 ¢t 1Ay 26/ 13
S142. 0 e46./ T 38 T oS4/ 3, S 21/ 13
212, - 188./ o 0. L B6./ . L 0. 21/ o
283, 932,/ 0. Rk 0. C21/ 0
354. ° . 1078./ . 0. 890/ 0. 21/ 0
© 425, CU224L/ 0. 101,/ 0. 21/ 00
496. ¢ . 1372./ 0. 112,/ - 0.~ o2ns 0
567. L1522,/ 0. 124,/ - T 0. 21/ 00
637, . 1673./ . 0. 135./ 0. 21/ 70
108. o 1825./ 0. 146./ - 0. L2170
779. 0 0 1979./ . 0. - 158./ - 0. 21/ 0
850. . - . 2135./ 0. 169./ 0. 21/ .0
C:\Box CulvertB5_266.doc Paga13of19
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BOX CULVERT AT CH.5+266 (BOX)

BEAM NO. 12 DESIGN RESULTS - SHE

AT START SUE’PORT - Vu= 103 37 KNSI Vc= 194,80 KNS Vs=

AR

. .00 KNS

PROVIDE 12 MM BARS AT 117. MM  C/C FOR 850. MM
AT END  SUPPORT - Vu= 160.08 KNS Vo= 194.80 KNS VUs= ©.00 KNS
' ' - PROVIDE 12 MM BARS AT 117. MM . C/C FOR 850. MM
. 9% . B49¥X 999X 324 105
| = ' [
| - | .
| | === === -= e === . [
I198012cHC284. . 0.T0 850 N I ©9%12¢/ell? . |
It : - = s===msosm=n il ==== S = |
| ) I
| |
| |
0000 ooao -
4416 : 4%16 19412

I

I

I

} .

- ooooooooooooooooooo

l . B

!

!

ODDOOOOOOOOOOOOOOOO

|

|

|

| .

| . 0000000000000000000
' . .

|

|

'BEAM NO 13'

DE'.SIGN RESULTS“.

FLEXURE

LEN - . B40. MM FY - '414. FC - 25, uea, SIZE - 1000. x5, MMS
" LEVEL ;_HEIGHT “BAR TNFO - - FROM i S oI . ANCHOR -

e Tt (M) ;- S (MM (MM) - STA END
R B4 15 - 12MM 0 840, YES YES

o e e e e e e e |

| - CRITICAL POS MOMENT= .= 136.01 KN-MET AT 0.MM, LOAD 21 |-

‘| ' REQD STEEL= 1620.MM2, ROW= 0067, ROWMX= .0194 ROWMN= .0033 |

| - MAX/MIN/ACTUAL BAR SPACING= = 886./  37./  63. MMS |

| BASIC/REQD. DEVELOPMENT LENGTH = . 177./ = 343. MMS )

MOMENTS {+VE/-VE)

. SECTION .  REINF STEEL(+VE/ vs) LOAD (+VE/-VE)
oMM (so. MM O} (KNS MET ) .. o e :
Joee 0. 1687,/ F 0. g 135./ 0. 21/ .0

SO0 1591./ . 9. 129./ 0 0. 21/ 0
$140, .- 1496./ .0 0. U -3 N A ~o0. 21/ 0 0
210, ©.1401.7 0. - 114,/ 0. 21/ - 0
. 280. - 1307,/ - 0. 107.7 - 0. 21/ 0
350, RS V3 - S S 100/ 0. S 21/ -0
420 val1LeL/ 0. 92/ g.. 21/ 00
S. 490, ©1024./ - 0. 85./ . 0. 21/ 0
. 580, 7 D830,/ 0, 18,/ 0. 21/ 0

630. - 837./. 40, =70,/ . 0. 21/ -0 .
700, . 743./ 0. J62.f 0. S22/ 00
770, VL BBOL/ 0. 55./ 0. .21/ .0
840, 557./ 0. S 0. 21/ 0

BEA M. ¥o." 13 o E 3 1N :R ESU LTS - SHEAR . .

A’I‘ START SUPE’ORT - Vu~ }.03 89 KNS Vc— 194 80 KNS  Vs= - .00 KNS5
s :  PROVIDE 12 MM BARS AT 117. MM- C/C FOR 840. MM

AT E‘.ND_ SUPPORT - Vi= .107.58 KNS Vo= 194.80 KNS Vs= .00 KNS
. ~ PROVIDE 12 MM BARS AT 117. MM c/c FOR  840. M

" Cn\Box Cu&gméﬁ_zﬁﬁ.dpc_
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BOX CULVERT AT CH.64286 (BOX)

10

838X 999X

— 24 L1
! ' |
I . I
I oo !
| 15H012¢ Hcl84.  0.T0 840 9*12¢/cll?
| | ===s==ss=ssszooomass= A - S ey ot = mausi!
I I
| |
I . I
| i B !
| Eod 1 I
t ' [l _ [ I .
115412 [ 115412 . IR Lt 115#12 SR
} oleloloteleleleloleleTeluTe T NNRER B - C00000000000000 L ooooooooooooooo I
i IR ' R TS T I R b
i [ S i
[ Lt I .
- EA M NO. 14 DE s T G N RESULTS - FLEXURE L
" LEN - - 350 WPy - 414. sc e' 25, MPA, STZE - 1000 X 325. MMSVQ—
" LEVEL ~ HEIGHT BAR INFO - FROM '._._' S TO o ANCHOR o
' . (M4) (M) (M) ~ STA END
1 85 1< 16MM 0 850 YES YES
|._.._______.____._____..‘ﬁ.v._;‘H;.‘.w_...-‘.“”..; ______________________________ R T
| CRITICAL POS MOMENT= - - 47.19 KN-MET AT - O.MM, LOAD : 21§
1 'REQD STEEL= " 804.MM2, ROW= 0033, ROWMX= .0194 ROWMN= 0033 |
i MAX/MIN/ACTUAL BAR SPACING=. .. 882./ ."d41./. 2%4., MM8 -. . = |
| - BASTC/REQD. DEVELOPMENT LENGTH = -316./  478. MMS . © |
|=m— e e '_._.__.‘_.'_____'_'____.______'___' _____ . ____.__.___T__'______..__.__.l
2 - 239 4 - 16MM 0 '350, YES  YES
| = ‘.._________._._._._._...._.:__._......_........._...._..._._'. ___________________ | R
| CRITICAL NEG MOMENT= -~ 23.05 KN-MET AT = 850.MM, LOAD .13 |
| * REQD STEEL= : B04.MM2, ROW= 0033, ROWMX= .0194 ROWMN= .0033 |
" - MAX/MIN/ACTUAL BAR $PACING= . 882./ . 41./ 294. MMS - - I
| .. BASIC/REQD. DEVELOPMENT LENGTH = 316./ . 478, MMS T
| mm e e e e ot e e e e i s o i = e s 1
REQUIRED REINF. STEEL“SQMMARf-:
. SECTION = - REINF STEEL(+VE/ vz) MOMENTS (#VE/-VE) - LORD(+VE/~VE)
oMM ) o (SQ. . MM ) _ (KNS-MET } - - . ol
0. R AT W Carg 0 Sl 0
78, 0 511/ B DU & IV A 0 21/ 00
C 1420 Co464L/ B I 1= i A R RS VAN
212, L417./ 200 36,/ Ch2. a1/ 413
283, - 0 36%9./ . 450w oe32n/ o T4 121/ 13
354, - 32%./ 0 T 27/ 6 21/ 13
425. - 273,/ 97. LR3I 8y B3 WA N B
496. . 224n/ 0 - 12400 019/ So11. 0 21/.13
567. 1750/ 0 152, S 154/ S13. 217013
637, 0. . 125./ . 180, 1./ 15,21/ 13
708. 8./ L2090 7./ S18. .21/ 13
779. .. 25.7 238, . Lo 20, - 21/013
850. 0./ 269. PR A 23, L0/ 13
© C:\Box CulvertBS_266.doc Page150f19
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80X CULVERT AT CH.5+266 (BOX)

BEAM NO., 14 DESIGN RESULT S-f SHEAR

AT START SUPPORT - Vux = 58,

19 KNS Vo= 194.80 KNS Us=

00 KNS

. LEN - 850 o FY - 414,:

" LEVEL . HEIGHT = = BAR INFO -

EROM

10

FC - 35, MPA, STZE —-1000 X 325. mMs

I - STIRRUPS ARE NOT REQUIRED.
. AT END  SUPPORT - Vu= - 59,99 KNS Vec= 194,80 KNS WVs= .00 KNS
’ C STIRRUPS ARF NOT REQUIRED :

_ - 11g 849X 999X 324 12g

| : ;

I

| | == = ==== ==== e === |

| 4Nol6 H 286. - C.TO 8§50 _
e R = s === mmmmmmcsmsm=sss I

I

|

i Lo B '|
I R Si S | 1 . !
] - Q0Co N : 0000 (| L [eleTele} -

| 4#16 Sl d#le _ "1 | 4#1s -

|- D000 S I 0000 B - 0000 |

I . B B |1 B w1

I 1 bt |

BEAM NO. 15 D 3 SIGN RE s U LTS - FLEXURE

- - © ANCHOR
(bp1) e oy STA END -
1 232, 4 - lewm 0. 850, YES YES

‘ CRITICAL NEG MOMENT=

24.23 KN-MET AT

© REQD STEEL=.- . 804.MM2, ROW= .0033, ROWMZX=

850 MM, LOAD 1
.0194 ROWMN= .003

41
30
|
!

|- MAX/MIN/ACTUAL BAR SPACING= - 882./ " d1./ 294. MMS
© BASIC/REQD. DEVELOPMENT LENGTH = . . 316./ 478, MMS
| = o e e e e e |
REQUIRED REINF. STEEL SUMMARY
| SECTION °  REINF STEEL{+VE/- VE) . MOMENTS (+VE/-VE}  LOAD(+VE/-VE)
(v ) (SQ. MM ). ) . (KNS-MET ) L
o, 0./ 269, 0./ |23, 0/ 13
L. 0./ . .288. 0./ - 23. 0/ 13
‘142, : 0./ - 283, S 0.7 23, 0/ 13
S o212, 0./ - L2861 0./ .. 22. 0/ 13
L 283, 0./ 280, 0./ 22, 0/ 13
354. C6./T259. 0./ 22, 0/ 13
o 425, - Q.77 - 258, - 0./ - 22, 0/ 13
. 496, 0./ 259, 0./ :. 220 0/ 13
© " 587. 0./ 260, 0./ - 22, 0/ 13
" 637.° 0./ 2610 0./ L2200 0/ 13
708, . 0./ . 265. 0./ ta3L 0/ 14
779. 0./ 274. S0/ 23, 0/ 14
850. 0./ o 283.° 0./ - 24, 0/, 14
BEAM N O. _15 D E SIGN RES U L T g - SHLAR'
- AT START SUPPORr < Vu= 12,80 KNS VC“_:194 80 KVS Y= .00 KNS

. : - STIRRUPS
T AT ENQ- SUPPORT =Vu=_ o 18,
: : L STIRRUPS

ARE NOT REQUIRED.

53 KNS - Vo=’ 194.80 KNS Vs=

ARE NOT REQU IRED.

.00 NS

- G\Box CuivertiB5_266.doc . -
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BOX CULVERT AT CH.5+266 (BOX)

129 ' ' © 840% 999% 324 S 137

I : : . . - . i ) . . 5
- I

| | amamms=nmm=s _ _ i e - emem] |

| 4Nolé H 239. 0.7T0 850 |
O o |

| |

I -

I |

! bl I b

| - il : [ T L i
o 0000 1 0000 [y 0000 Sl

| 4¢ls |t 4k16 . i | 4#16 :

| | ' AR |

I [ (! I

I b (. o

! I b I

BEAM NO. 16 DESIGN RESULTS ~ FLEXURE

LEN - . 850. MM FY - 414. FC - 25. MPA, SIZE - 1000. X 325. MMS

LEVEL ~ HEIGHT - BAR INFO - . FROM . . ~TO . ~~  ANCHOR
: oy o RN I oMy 0 T o - STA END
1 86 4 - 16MM 0 "~ B850 YES YES
S B s e S I
| ¥ CRITICAL-POS MOMENT= ~~ 29.72 KN-MET AT - 850.MM, LOAD  26.1 :
{ - REQD STEEL=" 804.MM2, ROW= .0033, ROWMX= .0194 ROWMN= .0033 | = -
©| - MBX/MIN/ACTUAL BAR SPACING= ;. 882./ . :41./  29%4. MMs - - |
| ~ BASIC/REQD., DEVELOPMENT LENGTHE = = 316./ ' 478. MMS !
|—=<mmm e s e ;f-;ﬂ-;-*uﬂmmﬁﬁﬂ“nm““;u-;-_-m; ________________ |
2 -1_ 239- Cooa- et oL 850, . YES YES
| s S SOy Sy gty Sty S Uity S S LR LA SRR, S

| CRITICAL NEG MOMENT= .7 24.23 KN-MET AT - ° 0.MM, LOAD .14 § -

| REQD STEEL=  804.MM2, ROW= .0033; ROWMX~ (194 ROWMN= .0033 |
| © MAX/MIN/ACTUAL BAR SPACING= = 882./  41./ 294. MMS o
| “BASIC/REQD. DEVELOPMENT LENGTH = . 316./ ~ 478, MM§’ {

CSECTION - .. REINF STEEL{+VE/-VE) .~ ~ MOMENTS(+VE/-VE) = LOAD(+VE/-VE) - =
(MM )y (SQ. MM ) . U (KNS=MET ) - .o p 0T n
0. S0/ o 2830 0./ 24 0/ 14
S 7L 0./ T 28800 0./ 22, ¢ T 0f 14
T 142, 29,7 234 - S 30/ 20. . 7. .26/ 14
212, CU83./ 0 2k00 s 5./ 18, 0 26/ 14
283. - 97./ 1887 7 8./ 16.° - 28/ 14
354, . . 130./ L 170. . . 11l./ 15. 0 5 26/ 719"
425, 163/ c154.. - 14./ 13 0 0 28/ 19
496, L 0 1950/ . 139, oo ot/ 2.7 26/7.19
567. C 226,/ 124, - 18,/ Lt. * 00 26/ 19
§37. <287,/ o 109, c.22./ L 9. .. 26/ 19
708, . 288./ 96. ... 25/ 8. 26/ 19
-~ 77%. - ¢ . 3i8./ B2. .. .. 27.¢ 7. ... 28/ 19
" 850, 348./ / 6.

70.. . 030, 26/ 19

. C:\Box Culvert\B5_266.doc "' Page{7of 19" 71- 28:



BOX CULVERT AT CH.5+266 (BOX)

BEAM NO. _16 DESIGN REGSULTS - SHEAR

AT START SUPPORT < Vue 43,26 KNS Ve= 194,80 KNS Vs

.00 KNS

637. 964, 80.

26/

STIRRUPS ARE NOT REQUIRED. .
. AT END  SUPPORT - Vu=  39.47 KNS Vo= 194.80 KNS V= .00 KNS
_ * STIRRUPS ARE NOT REQUIRED.
130t 849K 999K 324 143
I : T
b
[ fmmm= mmmmm s - - - |
i 4Nol6 H 286. - 0.TO 850
i1= SS=SSssssSsssmosonss === ===
o
¢
i
i Il RO I
1 . e | ol
1 G000 L ;. 0000 [ ) 0000 -
L] 4816 - - L b oda¥le . | | 4%le '
A " 0000 b : 0000 | ] S o000
| - P - bl
o o i
I S 1
BEAM N b 17 DESIGN RE suL ks § - FLEXURE
LEN - 850 MM FY - 414. FC - 25.' MPA, SIZE - 1000. X 325, MM
| LEVEL - HEIGHT ‘BAR INFO koM Um0 awcHoR
o CUAMM) T M) My . STA END
1 86 6§ - L16MM 0 850 YES YES
T et B |
| . CRITICAL POS MOMENT= - 96.26 KN-MET AT . 850.MM, LOAD 26 |
-1 REQD STEEL=. 1133.MM2, ROW= .0047, ROWMX= .0194 ROWMN= .0033 |
| MAX/MIN/ACTUAL BAR SPACING=  882./ : 41./ . 176. MMS |
| . BASIC/REQD. DEVELOPMENT LENGTH = . 316./ = 449, MMs - |
L |
2 239 4 - 16MM 0 549 YES NO
B T R I
{ | CRITICAL NEG MOMENT= * - 6.05 KN-MET AT  .0.MM, LOAD 19 |
1 REQD STEEL=" 804.MM2, ROW= .0033, ROWMX= .0194 ROWMN- .0033 |
i 7 MBX/MIN/ACTUAL BAR SPACING= "882./ - o4l./ 294, MMS N
i BASIC/REQD. DEVELOPMENT LENGTH = - 316./ 478, MMS . |
],..,..._'____'_...............'. ______ e O L N |
REQUIRED REINF. STEEL SUMMARY
| SECTION ~ REINF STEEL(+VE/ vE) . MOMENTS (+VE/~VE)  LOAD (+VE/-VE)
MM (SQ.'MM) C e o i {KNS-MET ) o
0. “,1348[/'_ 0. 307 - 6. T26/ 19
Sk Y b & YA L P - T P A 2. 26/ 19
Co1e2. 0 o ase./ 0. Aty 0. 26/ . 0
212, . UBSS5:/ - 0. 4t 0. 26/ 0
283,07 624/ 0 0. 83/ 0. 26/ 0
354. 08920/ 0. 58./ " 0. 26/ 0
L4250 Tel./ a0 64/ . 0. 26/ 0
496, o 8290/ 0 0, .89 - 0. 26/ ‘0 -
567. - . 897./ 0. S50/ L7 0. L26/ 0
/Lo, / 0. 0

:f:CﬂaoxCuNem85;26&60¢
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BOX CULVERT AT CH.6+268 (BOX)

REINF STEEL{+VE/~VE)

MOMENTS (+VE/-VE)

LOAD (+VE/-VE)

SECTION
{ MM ) ©(3Q. MM ) (KNS-MET )
708. 1032./ 0. . 88./ - 0. 26/ 0
779, 1099./ 6. . . .91/ . 0. 26/ 00
850. 1166./ 0. 96./ 0. 26/ 0
8 EAM MNO. 17 DEST G RESULTS - " SHEAR
'AT START SUBPORT - Vu= . 84, 85 KNS Vs -194.80 ENS Vs= .00 KNS
PROVIDE 12 MM BARS AT L17. MM C/C FOR  460. MM
AT END - SUPPORT - Vu= B1.06 KNS Vo= 194.80 KNS Vs= - .00 KNS
: STIRRUPS ARE NOT REQUIRED. '
14 849% 999X 324 ' 1sg
! L ' .
' o o
Il ______ = =;=— ==y
| eNol6cHc286 0.T0 850 j [
z!::: = == =
| B
|
] | |1
| : |1 ) (.
| ; 0000 i - N I IR 0000 [
| 4416 . | 1 4416 G || 64l _
| . . cooooo b ©. 000000 fop e oooooo
| : : b o (! S
| | [
I 1 bl
' 124. END CONC DESIGN ..

125.° FINISH

" kk************* END OFZSTAAb;iII *;****%*;*;****

ek bATE¥

JAN'30 2000

Tff«i'ﬂ: 1'1;50;'35 hkxk

**********************************************k*****t**** T

L E‘or quest:lons on 'STAAD-II
* o Research E‘.ngln_eers,
*  West Coast: Ph~ (714) 974-2500
* East Coast: Ph-. (508) 6B8-3626

I,”. ‘contact: . . = *
Inc at . ioae e
Fax- (714) 192122543 * .
Fax- - (508) 685~7230 *.

L kkAkkkkkkhhh ke kA kh Rk kA kA kA AR R kKRR R IR N T AR AR T Rk hkkhdhhk
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BOX CULVERT AT CH, 54268 (WING WALL)

(AR R AR R R EEREEEESESEERSEREEESEEESRAREE LR AR S NERE)

. *
STAAD- III *
Revision 22, 3a x
Proprietary Program of *
Research Engineers, Inc., - _ ok
*
ke
*
*
*

- Time= 9:18: § -

*

*

Ed

*

*
© % - Dpate= - JAN 30, 2000
o . _

*

*

*

181

USER IDé Develdﬁment.DesiQn Consultants L

*i(**k*****_************************ki’***i‘!\‘*'ﬂﬁi’***

 SPACE

J300 7D

. 1. STAAD
2. UNIT KNS METER
. 3. PAGE EJE - R
© 4. JOI COO T S T o
5. 1 0.000 0.000 0.000 " 21 -11.20.0:000 0.000
T 6. R 2 0.000 0.000 0.493 | S R PR
7. 64 0.000 G.000 1.478 . B3 10.640 0.000 1.478 -
- 8. 85 . 0.000 0.000 1.%70 - 102 9.520 0.000 1.970
9. 108 - 0.000 0.000 2.463 7 120 7.840 0.000 2.463
- 10. 127 0.000 0.000 2.955 .- 139 6.720 0.000 2.9%5
11. 148  0.000 0.000 3.448 @ 157 = 5.040 0.000 3.448
12. 1869 0.000 0.000 3.%940 176 3.920 0.000 3,940
©13. 190 © 7 0.000-0.000 4.433 . 194 2.240 0.000 4.433
14. 211 0.000 ©0.000 4.925 213 - 1.120 0.000 4.925
"16. MEM INC - o7 e :
17." *HORIZONTAL MEMBER - T
‘18, 1 1 220 1 1
19. R - 02 20 021 s
20, 61 §4° 65 < 79 1 ]
21,81 "8 - .86 =97 - 1 1.
S 22,101 - 106 107 114 L 1
23,7123 - 127 128 132 1 -1
24, 14F 148 149 349 1 0 1
25, 16t 189 170 167 1 - 1
26, 18 1% 191 184 1 . 1
27.19% 211 0 zlz ¢ 19z 1 S
. 28. *VERTICAL MEMBER [($TART WITH 301) - -~
29, 201 2 . 23 210 © 1 - 21
300 R- L1010 o SR
.31, 221 4 2% . 22% 1 . 21 .
32.0R 701 10 1 S
33. 0241 6 - 27 248 1L 21
34, R 72 w0 -1 o
35. 271 9 30 277 b e 21
“.38. R o 4 10 1 R
©37.7291° 31 32 ..0296 1 .. T2l
3. R 2 10 1 . '
39. 321 .14 35 325 1 2L
40, R 51 10 1 S
41, 341 " 16 <37 344 1 23 -
42. R P02 o 100 1o _
43, 371 19 40 7 373 121
4R 1 0 10 oo
45. 3917 21 42 27392 -1 .- 21 .

47,0 MEM PRO UL OD SRR T
48..1 . "TO 20 PRI _ YD . 2.700 .2D "-0.35 IX
49,21 _TO - 40 . PRI YD .- 0.300 2D - 0.493 IX -
0. 41 ©.TO i 60 BRI - YD-. - 0,300 2D 0.493 IX

51.. 61 TO - 79 - PRI YD  0.300 "ZD  0.493 IX .
52, 8% .- To 97 . -PRI . YD - 0.300 2D 0.493 IX
-+ 83, 101 ~TO 114 © PRI - YD . 0,300 .2D  0.493 IX'
v540-121° 70 5132 PRI YD L -0.300° ZD 1. 0.493 IX
. -.55. 141 . TO - 149 Y PRI -YD. '0.300 Zp 0:493 1IX
86, 161 - TO 167 - PRI YD 0.300 2D 0.493 IX
"87. 0 0

TO 184 PRI . YD 493 IX

iIE-06
. 1E-06 .
. 1E-06

iE-06
LE-06

- 1E-06

1E-06
1E-06

- 1E-06
1E-06

7 C:\Box CuivertiWs_268.doc '
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BOX CULVERT AT CH, 5+286 (WING WALL)

TG

o

58. 191 ©192 PRI YD L300 ZD 0.493 IX LE-06
59. *VERTICAL T . 3 S
§0. 201- To . 210 PRE YD - 0.300 ZD 0,560 IX -~ LE-06
61 211 10 220 - PRI YD  0.300 " ZD . 0,560 IX . 1E-06
62. 221 TO 2239 PRI YD 0.300 " 2b " - 0.560 I¥ LE-06
63. 231 - TO 239 PRI YD . 0.300 2D 0.560 IX ~. 1E-06 .
4. 241  TO 248 - PRI YD 0.300 2D 0.560 IX . lE=06
65. 251 TO 258 © PRI - YD . 0.300 2D- . 0,560 IX - 1E-06
§6. 261 TO 268 PRI YD 0.300 " ZD ~ 0.560 IX ' 1E-0%

7. 271 . TO ..277 - PRI YD 0.300 ZD 0,560 IX - 1E-06
.63, 281 TO . 287 PRI YD 0.300 2D 0.560 IX . 1E-06
69. 291  TO 296 PRI YD 0.300 2D - 0.560 IX ~ 1E-06
70. 301 . TO 306 PRI YD 0.300 2D’ 0.560 1¥ "~ 1E-06
71. 311 . ¢ . 316 PRI YD 0.300 2ZD ~ 0.560 IX . 1E-06
72, 321 %0 ¢ 325 PRI YD . 0.300 2D 0.560 IX 1E-08
73.7331  TO .. 335 . PRI - ¥D 0.300 2D ' 0.560 IX . 1E-06
74, 341 . TO - 344 . PRI ~.¥D 0.300 2p . 0.560 IX 1E-06
75.°35L  TO 354 (PRI - ¥D 0.300 2D - ©0.560 IX 1E-06
76. 361 TO - 364 - PRI YD . 0.300 'ZD .. 0.560 IX 1E-06 -
77. 37v . .TO - 373 PRI YD . 0:300 2D 0.560 IX 1E-06 .. .
78.° 381 . TO 383 | BRI _ ¥D . 0.300 &D - 0.560 IX 1E-06
79. 391 . TO 392 PRI ¥D .- 0.300 7D 0.560 IX * 1E-06
81. CONSTANTS S - oo T
82.. 8 ~ CONC o

- 83. DEN - COMC Lo
85, SUBPORT X cute R R e T s
86..1 .~ 22 43 . 64 85 - 106 - 127 148 . 169 190~ 211 - FIXED -
87. 2 - TO 21 o FIXED . BUT & MZ . FY -
89. LOAD 1 : EARTH PRESSURE N : IR :

- 90. JOINT LOAD Lo
91. 2 - FY  -26.70 .
92. 3 CFY - -25.84
93. 4 CFY - -24.99
94, 5 . FY -24.13
95, 6 - FY -23.2¢
96. 7 - . FY -22.42

87, 8 FY .. .-21.56

S98. % CFY | -20.71

799, 1D ' FY -19.85

100. 11 TY -18.99

101, 12 FY -18.14

102, 13 FY = -17.28

103. 14 - FY -16.43

104. 15 - FY . . 0.00

105. 16 FY . 0.00

106. 17 - FY 0.00 -

107. 18 - . FY S0.00

108. 19 = FY S 0.00

109. 20 . B 0.00

110, 21 EY T 0.00

111, 23 FY ~18.45

112. 24 FY =17.74

113. 25  FY -17.04

114. 26 FY -16.33

115, 27 FY -15%.62

116. 28  FY =14.91

L17. 29 . FY - -14.21

118. 30 . FY - =13.50

119, 31 .G FY.. - -12.79 -

120, 32 . FY -12.09

12%. 33 . FY -11.38 -

122. 34 . FY ~10.67 -

123, 35  FY ~9.96 -

124, 36 . FY 0.00

125.-37 . FY - 1 0.00

126, 38 FY .." - 0.00

127. 39 FY .- - 0.00 .

128. 40 - FY - 0.00

129, 41 FY . 0.00

130. 42 FY 0.00

© C:\Box CulvertW5_266.doc . Page 2 of 28
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BOX CULVERT AT CH, 5+268 (WING WALL)

121,
132,
133.
o134,
1135,
© 136,
137.
138.
139,
140,
141,
142,
143,
144.
145.
146,
©147.
148,
149,
150.
151,
152,
153.
154,
155.
156.
157.
158.
159.
150,
161.
. 162.
163.
164. .
165,
- 166.
167.
. 188,
© 169,
. 170.
. 171.
172..
173,
174.
175.
176
S i i N
178.
179,
180,
181.
182.
183,
184..
185,
186,
187.
188.-
189..
190
191..
-8z,
193
w194,
o195,
196,
<197,
. 198,
S 189,
. 200.

44
45
16
47
48
49

50 -

51
52
53
54
55
56
37

58
59

60

61
62
63

65
66
67
68

69 -
70
T1

72
73

74
15 -

76
717
78
79
B0
81

g2 .~

B3

86

87
88
89
9¢
91
92
93

97
98
99

100

101

102
107 .
108
109 -
110
11y

Cigy
FY
. FY
CEY
CFY
CEY
FY
CEY
FY

112

113

114
115

116

117
118
119

120

- FY

FY
FY

EY
FY
FY
FY
12b¢
Y
FY
FY
Y
B

CEY
FY -

1 4
FY
EY

FY

Y
FY
FY
Y
FY

“EY

Y
FY

FY

FY
e

FY

L FY
© FY
- FY o
FY

FY

FY
FY

S FY
. FY.
| FY
>
CFY
94 .
95 -«
96

FY
FY
FY

Y
Y
FY

FY .
D FY

FY

Y-
FY

FY
EY

CFY
VR

FY .

7 CBox CulvertW5_256.doc
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BOX CULVERT AT CH. 5+266 (WING WALL)

201.
202,
203.
204.
205.
206.

207

208,
209,
210.

-o211.
S 212,
213,
214.
215,
. 2la.
S 217
218,
219.
220.
221.
222,
223,
224 0

. 225,
226.
227.
228.

- 229.
230,
2.
232,

S 233,
o234,

128
129
130
131
132
133
134
135
138
137
138

139

149
150
151
152
153
154

155 .

156
157
170

171 .

172
173
174
175
176
191
192
193

194
212
213

FY

FY

Y
Y
FY
Y

FY

FY

Y

Y

. BFY

FY

Y

CFY ¢
FY
FY

Y
FY
FY
FY
FY
FY
FY
BY
Y

FY

EY
FY

FY

FY

FY .. -

FY

FY

5.
-5
~-4,
-4,
~3.
-2,

-2
-1

-2

=3
-1,
-0

coocoo

37

.66

95
24
54
83

12
.41
-0.
.00
.00
.00
4.
-3,
-3.
-2,
-1,
-1.
-0.
.00
.00
83
12 -
41 -
.71
.00
.00
S 0.00
-1.
'-0.35
.00
.00

71

&0
a9

18

48
17
06
35

413

.00 -

C:\Box CulvertWs_266.doc

o -:'VPage"-"'dféé S

2

7°



BOX CULVERT AT CH. 5+266 (WING WALL)

23s.

PER ANA
PROBLEM STATISTICS

NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = < 155/ 268/ 31
ORIGINAL/FINAL BAND-WIDTH = ~ 21/ 9 :

. TOTAL PRIMARY LOAD CASES =~ - . 1, TOTAL DEGREES OF FREEDOM = - 784
. SIZE OF STIFFNESS MATRIX = . 43904 DOUBLE PREC. WORDS

4+
R
++
4t
++

REQRD/AVAILi DISK SPACE = 12,59/ 246.1 MB, EXMEM = 1964.5 MB

Processing Element Stiffness Matrix.
Processing Global Stiffness Matrix..
Processing Triangular Factorization.
Calculating Joint Displacements.
Calculating Member Forces. '

:18: .
:18;
:18:
:18:
:18:

RPN
R R I

237. PRINT MEM FORCES

'MEMBER END FORCES - STRUCTURE TYPE = SPACE

. ALL UN.ITS ARE ~- KNS METE.

MEMBER < LOAD JT . AXIAL  SHEAR-Y SHEAR-7  TORSION MOM-

"2 1 .z . .00 .669.87 .00 - .00 - .00

3 o1 3 oo 617.47 00 . .00 .00

4. .1 4 .00 835.54 .00 . ..00 . . .00

1 1 o+ L .00 704.09 - c .00 .00 .. .00 -
. 2 . .00  -706.00 © .00 . .00-° .00 -

3 .0 . .00 - -669.87 - .00 00 00 -

-4 -0 .00 -617.47 - . .00 .00 - - . .00 -

5 . °-7.00 ° =555.54 . - .00 .00 .00 -
s .1 5 .00 489.65 © .00 .00 . .00
R 6 .00 - -489%.65 .. .00 .00 D000
6 1 6 . .00 423,11 . .00 .00 - .00
' ©7 0 o .00 - -423.11 T.00 00 .00

7 17600 358.19 00 00 - .00 - .00

8 - .00 -358.19 .00 - 00 . .00

‘8 1 8 .00 7 296.31 - . .00 . .00 . - .00

9 .00 .- -296.31. . .00 .00 .00

9 1 e . .00 - 238.16 - .00 .00 .00

S 10 00 . -238.16 - .00 0 .00 .00

“100 01 18 . .00 184,09 .00 . .00 . . .00 .

S R .00+ =184.09 ... .00 . .00 .00

111 1100 13822 .00 .00 .00

S12 .00 -134.22 .00 .00 . - .00 .

121 . 12 00 88.54 . ".00 . .00 .00

13 .1 13 .00 ‘r47.s& .00 - Tloo oo

13 . .00 -88.54 - .00 .00 .00

14 . .00 - -47.54 - .00 . .90 00

14 1 14 T oo v 13.33 . .00 0 .e0 - .00 .

S 1s o .00 -0 -13.33 . .00 S L0000

MOM-Z
2696
2302,

2302,
1927.

1927.
1581.
1581.
1270.

1270.65
44

~996

996,
-759.
759,
-558.
558,
f392.
392,

. -259,

259,
-156.
156,
-91.
81,
_"‘3]._.
a1,

-5,

.5,

.31

5

95 .

67

66
54 -
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BOX CULVERT AT CH. 5+266 (WING WALL)
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BOX CULVERT AT CH. 5+266 (WING WALL)
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BOX CULVERT AT CH. §+266 (WING WALL)
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BOX CULVERT AT CH, 5+266 (WING WALL)
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150 -

T 150
17

A
D192

192 .

213

46

46

67 .

. 61

g8

88
. 109

109 °

13¢

130
1151

15
T 172

172
193

5

26

26
47

.00
00

.00
.09

LoD
©L00

.00
. .00

.00
.00

.00
.00

.60
L.00

00
00 L
.00
.00
oo
.00 -
.00 -
00

.00
00

~ .00
.00
R
00

Q0
.00

.00
00 _
.00 L

00
£ .00

.00
-~ .00
.00

00
- .00
C .00
.00
S
.00

.28,
-26.5

1z.

_12

=15
15.
. 36.
_36
20,
20,

a1,
a1,
.~ 25,
 es,

.26
.26

.86
.86

05
.05
.87
.57
.16
.16

.28
L28 .

13
13
27

.27
.87
.87

.52
.52

20

94 .0
94 ' .

48

48

.27
27

13
13
19
12
12
.35
.33
.33

.21 '
.21

76

hg

68

68

00
00

00
.00

.00

.00
.00
00
.00 e
00
.00
00

.00 -
S .00

.00
00

.00
.00
.00
.00
©.00
.00
.00
© .00
00
.00
.00
.00
.00
.00
-000
.00
.00
.00
.00
1,00
.00
.00

.00
.00

00 -
.00 -
00
00 0
.00 |

.00

.00

.00
.00

.00
.00

.00

- .00

.00

.00

..00.

00

.00
00
Coo
.00 -

.00

00

o0

.00

“oo

Zo1
.01

.00
00 -

00
.00

o0
.00

© .00
.00

.00

.00

oo
.00

00
00

_.2.00_..
.00

.]GO o

.00

.00
.00

.00
.00

.00
.00

.00
00

.00
.00 .

.00
.00
.00
.00
00
.00
.00
.00
©7.00
.00
.00
o0
L0000 =
00
.00 ..
00 L
.00 -
00
.00
.00
.00
.00
00
.00
St
.00
00
.00
- .00
.00
00 -7
.00
000
.00 .
.00
.00 -
00
.00 -

MOM~Z

-1

-t

1

17
-4

27.
So-g

34
=13.
13.
-1.

.19
.40

.40
00

70

.61

.61
.33

33
.58
.58

.15
16
.01

.02

46

.46 ¢
.84
.84
.76 .
16
47
.47

.01

61,

.39

.39
.10 -
70
.27

.80

.80
.90

.90 o
.35

235 0
19

119
.08

.08
.00

.28

69

03 -0 .
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BOX CULVERT AT CH. 5+266 (WING WALL)

MEMBER

=
- 234

é35

236

237

238 .

239 -

S 2al
' 2'42'

243

24s

. 246

251

252 .

253

254
255
256

D257

258

1

LGaD  JT

a7

68

68

89

89

110

110

131

131

152

152
173

173
194

6
27

21
a4y

48

16 9_

s
90
90 .

111
S 111

132

132
153

183
174 -

T
28
28

49 .

_.49...
Y

7

91

T
112

112
133

133

154
154 L
175

.00
.00

.00

.00

.00
.00

.00
.00

- .00
- .00

.00 -
©.00

.00
.00

.00

.00

.00

.00

.00
‘._00

00

.‘00

. .00
.00
- .00
.00

“o0 -

.00

.00

.00

.00

- .00
00
.00 .

.00

Yog L.
.00
00

200 -

S0
.00

“00
.00

.00

.00

13
-13

5

. -5,

39

39

12
12

.80

-13

15,
15

.80 -

.13

.73

.01

;01

.01
.01

.75
13.

43,
-43,
21,
21,

.03

75

25

25

82

82

67
67

03

.38
-38

.15

.15

.70
.70

S o4z,
a2

27.

1. N
13

L =27,

.92
.92
50 L
50

74

13

.61

.35 D
35

61

.16
.16

.15

.15

.09

.09 ,‘

74

.00
.00

.00
- .00

.00
.00

00
.00 .
.00
.00
00
oo

CL00
.00

.00
.00
200
.00
.00
.00
00
.00
.00
00
.00
.00
.00
.00
00
%
.00
.00
00
.00 .
.00
.00

.00
00

00
00
.00
.00
00 -
00
.00 -
.00

AXIAL SHEAR-Y SHEAR-Z  TORSION

.00

.00

.00
.00

.00

.00

.00
.00

.00

.00

.00

.00

.00

.00

.00

00
.00
.00
.00
00 -

.00

200

00
.00 .

00
.00

.00

.00

.00

.00

.00
.00
.00
o
.00

.00

.00

.00

.00

00 L
00

.00
.00

00

S.00 -
.00

. MOM-Y
.00
.00

.00
.00

.00
.00
.00
.00

.00
.00

.00
00
.00
00

.00
.00
.00
.00
00 -

00
.00

.00
“.oo'*'
.00
©.00
.00
00 -
00 -
.00
00
.00
.00
.00
.CO
.00
.00
00
00
00
' 00
00
.00

00
.00

MOM-2

38,

T 16,
-3,

39.
.74
18.
-5,

.04
.95

.55
.22

.22
.62

.62
.77

17
18

78
.78

.78
.00
14
.82
82 .
10 -
10
I

61
.07

.07
.15

15
.69

.69
.88

.88
.00

9

74
67

.07
.87

87
6L

.61
.18
.18
.53
.53
.48

49
)
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" BOX GULVERT AT CH. 5+266 (WING WALL)

MEMBER

261
262
263

264

265 -

: 266
267
éss
'é7i 
f27?
j.é73_J
_T214  ~
 27$.

277

282

283 -
284
285

286

287 -

291 7

LOAD JT - AXIAL

Loo72

8
29

29
50

50
71

71

92
92 -
113

113
134

134

. 155

155

176

‘51

72

93

93

- 114

114 °
135

135
St

10

31

3

52

52

- 13

94 .

94

115
115
© 136

136
157

11
32

73

T .00
.00

.00
.00

.00
.00

C.00
.00

00 -
.00

.00
.00

.00
.00

00
.00

.00
200

L00
$.00

SL00
00

.00
BCE

00
.00

C.00 -
.00

.00
.00 -

.00
.00

.60
00

.00
.00 .

.00
.00
.00
.00
.00
.00
.00
.00
.00

-40

SHEAR~Y

40.

26,
26

a7,
’ -37.

LY

23,

13,

LU-13,

9.48
a8

©30.
=30,

33

.33

16

.16

02
.02

.58 -
.58

.28
.28

.91
.91

11
11

44

44

92 .
92 .

16 .
o

.31
L3y

.99
.99

L350
-35

.89
.89

22
.22 -
s
.45

.54
.54

20
.90
.90

22
.22

88

SHEAR~Z

.00
.00

.00
.00
00
.00
.00
.00
.00
.00.
©.00
©.00
.00
.00

00

.00
.00
.00

-.00

.00

00

00

.00
-00

.00
.00

.00

.00

i
.00

.00
.00
.00

.00
.00

.00

,100._.

.00
.00

NV

.00 -

.00

200 L

.00 -
.00 -

LTRSS

‘TORSION
.00
©.00
.00
.00
.00

00

.00 -

.00
.00

.00
.00
.00
.00

o1

~.0L L

.00

00

.00

.00

00

.00

.00
.00

,_100
.00
.00

.00

.00

.00
.00

.00
00

=:od

.00

.00
1.00

7,00

.00

00

.00

CLol
-.01

oo

.00

.00

.00

S0
.00

© MOM-Y

.00
.00

“L00
.00
.00
©.00

.00
.00

.00

.00

.00

00

00

.00

.00 -

100
.00

00

.00

.00 -
© 80

.00
.00

oo o

.00
.00
00
.00
.00
.00
.00

C 00
S.00

SL00
o0

oo

o0
.00 .

.00

00

00
B 1R

S 00

' MOM-2Z

39.
~19.

. 3.58

© 19,
e

. 3s.

R

-8

32

.62

49

61
.61
J7L

71

68

.68
4.20
.20
.98
.98
.88
.87 ¢
.52 .
.52

.01

62
83

L83
36
36
.26
25 -
.75
74
41
Al
.00 -
g5 -
.99
95
;41
Jal
13
74
67
g
3
.61
67,

.67

.00
98
75

e CABbeyNed“NS_éssgog_
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BOX CULVERT AT CH. 5+266 (WING WALL)

. MEMBER < LOAD JT

292

293

294

296

301

302

- 303

304 .

305

306

311
312

313

- 314

316 |
7"325. .

331

32

53

T4

74

95

95

118

116

137
12
33

33

RERR-T!

54

- 5

75
.96

. 96
17
BETE I
138
13
Y
34
55
55
.7
75
e

© 97

118 -

118
139

BT
350
56

R
98 .
o
REICE
Tl
36

. 56
717

AXIAL

.00
.00

.00
.00
.00
.00
©.00

00

.00

.00

.00
.00

.00

.00

.00

00 -

.00

T 00

.00
L00

.00

© 00

.00

.06

.00
.00

.00
.00

L .00

.00

. .00

.00

oo

.00

.00 -
00 -
.00
.00

00
.00

00

.00 -
.00

SHEAR-Y SHEAR-2Z

18.

. -18,

L 27,

27,

l6.

16,

J11
J11

s
-23.

13
13,

g1
81

.82
.82

.13
L1323

.22
.22

.08
.08

54
54

12

12

.02
.02

.06
.08

.95 -
.95 o

12

72

.26 -
26
a1
.41
.28
.28
L84
64
96 .
.96
.18
.78
.80
.80 .
.10
.10
.15
S
I
72
.81
.81

.00
.00

.00

.G0

.Q0

.00
.00

.00

.00

© .00

.00

.Q0

.00 -
C .00
.00

.00
.00

- .00

.00

.00
.00
- .00
.00
.00 -
.00
.00
.00

.00

00

00 .

.00

00
.00 .

.00

.00

.00

.00

00

.00

oo 7

00

00 .

00 _
.00 .-

.00

TORSION

.00
.00

o0

.00
.00
.00

-.00
.00
.00
.00
.00
.00

CL00

©.00
.00
.00

.00
.00

.00 -

.00

.00
D0

.00

© .00
.00
.00
.00
.00

00 o

.00

.00
.00

.00
.00

.00
.00

-~ .00
00

.00

.00

<00
.00
.00
.00

.00

.00

MOM~Y

.00
.00

.00
.00

.00

.00 .

.00

.00 -

- .00
.00

.G0

.00

.00

~.00

.00
.00

.00
.00

.00

.00 -

)

.00

00

.00

".00

2,00

.00

00 -

.00
T .00

.00
.00

.00

.00
00

.00
.00

00

.Qo
.00

.00

00 .

.00

.00

17
-8

29.
-15.

15.
-7

MOM-~2

.75
-48

.48
.65
.65
.62
.52
.02
02
.00
46
89
39
.94

.94
.99

.00
.00

00
.05

©.05

T 25)
L-13.

13,

-6

19,
-10.

10.
-s.

12.

- -8

.00

12
43

43
.89

.89
.74
74
61

.62
.93

.93
.00
49
73
73
90
.90
.39
.39 -
.84
84
.00
66
.32
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BOX CULVERT AT CH. 5+266 (WING WALL)

. MEMBER LOAD JT

332

333

334
335

341 -

342

343

340
351

. 352

353

361 .

162

363

364

371

32

381

382
383 -

391 -

392

1

89
80 .

36
57

57
78

78
95

99

120

16

37

S AT
58
" 58
79

79
100

38

38

.18
39

39
60

60

©o81
81
102
19
40

40

20

41

41

62

62
© 83

- 21

42
42
&3

61 -

AXIAL

.00
.00

.00
© .00

LQ0 -
N

.00

.00

.00
.00

00
.00

.00

Q0

.00

.00

.00
.00

.00
.00
.00 .
00

.00

.00

.00

.00

.00 .-
.00

700

.00 :7:."

00
.00

.00
.00

.00

.00

.00
.00

.00

.00

00

~.00

00

00

5,

-6

o9
.09

.93 -
83

a9
.89

.12
.12

.91
.91

.35
.35

9L
9L

.82
.82

.13
.73

51
5L

a7
17

.05 -
.05

.07
07

69
.69

73
13

.09
.08

.62

.62

.42
.42
.29
.29
.48
.48
.31
.31
06
.06

. SHEAR-Y SHEAR-Z
.00
.00

.00
© .00

L00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
-.00
.00
.00
.00
.00
100
00
© .00
00
00
.00
00
.00 -
L0060 -
00 o
C 00
R
.00
- 00
- .00
.00
.00 -
" 00
.00
00
00 T
_.00 -
00

~ TORSION

.00
.00

.00
.00

.00
.00

GO

.00

.00

.00

.00

.00
)
)

.00

.00

.00 -
.00

“00 -

100

.00
700

.00

RUCE

.00
.00
.00

.00
.00

.00
.00

.00

.00

00

00

.00

00
..90 S

00

00

.00

00

coL00

MOM-Y

.00

00

.00
.00

.00

.00

00

...‘00
.00
~.00

.00

S .00

500
.00
.00
.00

.00
.00

00
.00

00
00

.00
100
.00
00 L

o0
.00

. 200
200

00 -

.00

.00

.00

0o
- .00
.00
00

© .00
.00

.00
.00 . -

00
00

: _. A El\éD OE‘ LATEST.A.I\iAL%SIS RES[jLT **********'*éci\;_é

- MOM-2

8.32

-4.92

. 4,92

-2.60

- 2.60
-1.16

" 1.16

.00

7.38

25,45

. 5.45
- =3.37

3.57

';'-1,73

1.73

.00

1.19 .. -
~.67

.67
.17

Sa7

720

.41

~1.57
1.36
-1.36
‘1,22

L1.22.

".00

L e2.15 -
S1.01-

.06

”.oo_f
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BOX CULVERT AT CH. 6+268 (WING WALL)

238. PLOT BEN FILE
239. PLOT DISP FILE
240. START CON DESIGN

- 241, FC 25000

242, CLEAR 0.0865

243, TRACK 1

244, MAXMAIN 25 :

245, DESIGV BEAM 141 TO 144 161 TO 164 251 TO 254 261 T 264

BEAM NO. 141 DESIG N RESUL T_S - FLEXURE

LEN - 560. i FY - 4l4. FC - 25. WMPA, STZE - 493. X 300, MMS

LEVEL = HEIGHT ©  BAR INFO . ~ FROM . TO - ANCHOR
: oMy (M) - ) ~ STA EMND
T S214. 0 2 - 16mM TR R . 560, - . YES YES
fms e o DL T ST — |
CRITICAL NEG MOMENT= ~  28.30 KN-MET AT  0.MM, LOAD .1

MAX/MIN/ACTUAL BAR SPACING=  375./ 4l./ 375. MMS
BASIC/REQD. DEVELOPMENT LENGTH = 316./ - 478. MMS

_ !
. REQD STEEL= .’ 367.MM2, ROW= .0035, ROWMX= .0194 ROWMN= .0033 |
o

!

B E A 'N-o. 141 DESIGN RESULTS - SHEAR

AT START SUPPORT S vu= - 18.31 KNS. Ve= . 85.80 KNS Vs= .00 KNS

STIRRUPS ARE NOT REQUIRED

AT END SUPPORT - Vu= 18.31 KNS Ve= - 85.80 KNS CVs= | .00 KNS

STIRRUPS ARE NOT REQUIRED

L D EAM NO. 142 D E S I G N R E S U L T S - FLEXURE

© LEN < S50, MM FY - 414, EC fD'zs.' MPA, SIZE - 493. X '300. MMS

. LEVEL - HEIGHT .~ BAR INFO . FROM= ':; 0 - © " ANCHOR

Cwasg o ssox 4o 208 . a5
e — - B . : :

_ l
qqqqq = : S =——= [
2M016 H 214, 0.T0 560 |

N
. |
T | i
= L _ S . N
S oo P T el I o0 b
2416 . - S 2#16 | | 2416 P
- S I |
I N i
|| N |
Al | |

(MM) . () (M) .- STA END
1 21a 2 < iem ©. . seo. [ Yss Y¥ES .-
C':\Béx"CuIv_eit\WSI_Zés.dqc_ '

_'__Paga_.1.”;’c.>f28 S
ST '/‘/‘30_3



BOX CULVERT AT CH, §+266 (WING WALL)

I CRITICAL NEG MOMENT= 18.05 KN-MET AT 0.MM, LOAD

| REQD STEEL= ~ 352.MM2, ROW= ,0033, ROWMX= .0194 ROWMN= .003
! . MAX/MIN/ACTUAL BAR SPACING= 375./7 41./ 375. MMS

| BASIC/REQD. DEVELOPMENT LENGTH = 316./ 478. MMS

w -

BEAM NO. 142 DE s IG v' RESULTS - SHEAR

AT START SUPPORT - Vu= | 14.16 KNS~ Vo= 85, ao KNS VS-" ".00 KNS

. STIRRUFPS ARE NOT REQUIRED ST
‘AT END SUPPORT - Vu= ~ 14.16 KNS - ¥Vc= - 85.80 KNS VS= .00 KNS

STIRRUPS ARE NOT REQUIRED

UL  550% 492K 299 B 1500_

|

§

|

| 2Not6 H 214. = 0.TO 560
i ) . . : .
|

|

1

_ 00 : 00 s o0
2416 2416 2416

BEAM N O. 143 D ESI G N RESULTS - FLEXURE

LEN - - 560. MM FY - 414, FC - 25.; MPA, . srza - 493, X 300.. MMS

| LEVEL = HEIGHT - BAR INFO - FROM - . 7O ... " ANCHOR . |
TN MMy ey oo U0 (M) T STA U END
1 o214, 2 -16MM - 0. 560, .. YES " YES
O N LA, L liellililioliy
CRITICAL NEG MOMENT= . 10.12 KN-MET AT _ ° 0.4M, LOAD - .1
3

I [
| . REQD STEEL= . 352.MM2, ROW= .0033, ROWMX= .0194 ROWMN= .0033 |
| MAX/MIN/ACTUAL BAR SPACING=  375./ ~ 41./- 375. MM5 = ° . .
| © BASIC/REQD. DEVELOPMENT LENGTH = * 316./  478. MMS o

‘B E A M [\ O 143 D E ST G N R E s U L T g = SHEAR

AT START SUPPORT - Wu= 7. 13 ‘KNS VC=" 85 80 KNS VS' - .00 KNS

_ STIRRUPS ARE NOT REQUIRED. - . ST PN
" AT END SUPPORT = Vu= -7 7.13 KNS Yo - 85.80 KNS Vs= - - ,00 KNS
S STIRRUPS ARE NOT REQUIRED. o S
Casea o o 559x 492x 299 R A 1- 1 ¥ ST
[ - _ RN
o SRR - =1
| 2N016 H 214.  0.TO 560 . SN
1 B L L : |
| Sl
| e
| i N
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BOX CULVERT AT CH, 54266 (WING WALL)

L 00 o 0O 0o
2%16 2416

I

I

] L
| 2416
] .
I

I

I

'BEAM NO. 144 DESIGN RESULTS - FLEXURE
CLEN - 560. MM FY ~ 414, FC - 25. MPA, SIZE - 493. X 300. MMS

. LEVEL HEIGHT BAR INFO = FROM . T ANCHOR
' o) T (bn1) Co (v - STA END

N U 214. -2 - 18 - 0. - .. 560, . YES YES
C t“;;.-;_,—____.,—:l———'."f'_"—__f_""'"——f_""____.__”‘""."“_—'_—""—“"_—._—_—._,__._'_'_."I o
“f CRITICAL MEG MOMENT= S 6.12 KN-MET 'AT_. 0.MM, LOAD I
H  'REQD STEEL= 352.MM2, ROW= .0033, ROWMX= ,0194 ROWMN= .0033 I
| | MAX/MIN/ACTUAL BAR SPACING= ~ 375./ 4Ll./ 375. mMs |
t  BASIC/REQD. DEVELOPMENT LENGTH = ° 318./ . 478, MMS |

U BEAM NO. 1¢4 DESIGN RESULTS - SHEAR

AT START SUPPORT -~ Vu= - 7.92 KNS Ve= ~ §5.80 KNS Vs= - .00 KNS
ST s gTIRRUPSARE NOT REQUIRED. e T
. "¢ AT END : SUPBORT. - Vu=. - '7.92 KNS . Vo= . 85,80 KNS Va= - .00 KNS

o _ ' - STIRRUPS ARE NOT REQUIRED. SRR : o

S ASWg_ o o s59 492k 299 . - . 1s2g

|

|

= e Semmmmen e mmmmns [
©] ZMol6 H 23i4.  '0.TO 580

P SO

[

s

i

DA f_oo.;" : S ba s 00
2416 2416 .. 2416 '

BEAM NO. 161-DESIGN RESULTS - FLEXURE
© LEN - - 560. MM FY - 414. FC - 25. MPA, SIZE - 493. X 300. MMS

' LEVEL = HEIGHT = - BAR INFO . FROM = TO " ANCHOR -
- o (MM} o oMMy SO () . . STA END

1 21400 2o 1eww 0. . s60. - YES YES

" CABox CubertW§ 266doc - - - T o paetgofs
CloxCuhemWEBBdoe L SRR )z0s



. BOX CULVERT AT CH. 5+266 (WING WALL)

CRITICAL MEG MOMENT= 23,55 KN~MET AT - 0.MM, LOAD = 1
REQD STEEL= - 352,MM2, RCW= ,0033, ROWMX= ,0194 ROWMN= ,0033 |
" MAX/MIN/ACTUAL BAR SPACING= = 375./. 41,/ 375. MMS |
BASTC/REQD. DEVELOPMENT LENGTH =  316./  478. MMS |

"BEAM N(.)..Iﬁl DESILGHN RESUL'[‘S"_SHEA_R

AT START SUPPORT - Vu= ~ 9.87 KNS Ve O 85.80 KNS ws= .00

KNS
. STIRRUPS ARE NOT REQUIRED,’ : A
© AT END SUPPORT ~ Yu= - 9,87 KNS . Ve=  85.80 KNS V3= . .00 KNS
' STIRRUPS ARE NOT REQUIRED S :
1695 o 559x 492x 299 1709
| smmama ammmsmammamane |

]
|
I ; .
| 2Mole H 214. g.TO 360
| D .

1

|

|

00 "oo___- AR
2%1e 2%16 : 2416 - 0 -

I
!
i
-
-
-1
i
]

o0

BEAM N 0. 162 pEsIG N'_R'E s U L'T S < FLEXURE .-

.'LEN'~ 560 MM FY - 4ld. FC - 25. MPA, srzm —'_493. K. 300. MMS

LEVEL  HEIGHT - BAR INFO . - FROM B ~ . " ANCHOR
R (M) o CMM). s M) . ISTA END
L 214, 2-1swd - . .0, . - 580. - YES YES
e e i et il B
CRITICAL NEG MOMENT= ~ ~ 18.02 KN-MET AT . 0.MM, LOAD |
REQD STEEL= - 352.MM2, ROW= .0033, ROWMK= .0194 ROWMN= ,003

MAX /MIN/ACTUAL BAR SPACING= . 375./  41./ 375:. MMS '
BASIC/REQD. DEVELOPMENT LENGTH = - 316./ " 478. MMS

: BE‘.AM NO lez DESIGN RE‘.SUL‘I‘S—SHEAR-'

AT START SUPPORT - Vu_“ﬁ 15,16 KNS Ve=  85.80 KNS - Us= .00 KNS

- STIRRUPS ARE NOT REQUIRED.

© AT END SUPPORT_— Vu= - 12,16 KNS Vc= - 85.80 KNS Vs= .00 KNS

ST.LRRUPS ARE NOT. REQUIRED

1700 SR 559K 492K - 299

1717 S
I - == == .
i 2Nol6 H 214. 0.TO 560 |
| .
1 P
| |
- C\Box CulverttWS5_286.doc Page 20 of 28
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BOX CULVERT AT CH, 5+266 (WING WALL)

fote) 00 o0

2416 . 2416

BEAM NO. 163 DESIGN RESULTS - FLEXURE

LEN ~  S60. MM FY - d4l4. FC - 25. MPA, SIZE - 493. X 300. MMS

LEVEL." HEIGHT ~ ~ BAR INFQO - . . FROM : TO " ANCHOR

(MM} T T T (MM) (M) : STA END

1 214, 2 -16M - - 0.° - “s560. YES YES

CRITICAL NEG MOMENT= 11.21 KN-MET AT . 0.MM, LGAD = 1 |
REQD STEEL= . 352.MM2, ROW= .0033, ROWMX= .0194 ROWMN= .0033 |
MAX/MIN/ACTUAL BAR SPACING=. 375./ - 41./ 375. MMS [
BASIC/REQD. DEVELOPMENT LENGTH = - 316./ - 478. MMS |

BEAM NO. 163 DESIGN RESULTS - SHEAR

AT START SUPPORT - Vur "1 4.39 KNS Ve=' . 85, 80 KNS Vs= .00 KNS

STIRRUPS ARE NOT REQUIRED

AT END  SUPBORT - Vu= - 4.39 KNS Vo= - 85.80 KNS Ve= .00 KNS

STIRRUPS ARE NOT REQUIRED

e ssox 492x 299 o 7200

2Nol6 H 214.  0.TO 560 - :

oo oo

. ¢ fals]
2816

2416 2416

" 'BEAM NO. 164 DESIGN RESULTS - FLEXURE

LEN - ¢ 560. MM FY ~ 414, FC - 25. MPA, SIZE - 493. X 300. MMS

LEVEL ~ HEIGHT  ° BAR INFO . " FROM ~ - -~ TO ° = ' - ANCHOR -
: (M) o e T (M) (MM). - . STA END

L2140 2- 16 0. . 560. - YBS YES

| C\Box CruNe_it\\.IVVS_z.Sﬁ_.doc':
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BOX CULVERT AT CH. 5+266 (WING WALL)

|
|
i
i
-
1
I
!

CRITICAL NEG MOMENT= ' 8.75 KN-MET AT © 0.MM, LOAD . 1
REQD STEEL= 352.MM2, ROW= .0033, ROWMX= ,0194 ROWMN= .0033
MAX/MIN/ACTUAL BAR SPACING= =~ 375./ 41./. 375. MMS
 BASIC/REQD. DEVELOPMENT LENGTH = ~ 316./ - 478. MMS

BEAM NO. 164 DESTIGN RESULTS - SHEAR

AT START SUPPORT - Vu= .87 KNS Ve= | 85.80 KNS Vs .00 KNS

" STIRAUPS ARE WQT REQUIRED : .
AT END SUPPORT - Vu= .7 .87 KNS Vc= - 835, 80 KNS Vs= .00 KNS
o ' ' STIRRUPS ARE NOT REQUIRED i ;

1723 . - 559x 492x 299 o 173d
| === ==== : ===ss==msmmsss=ssmsmam—en
?Nole H 214._- 0.TC 580
R 0o Sl e T C 00
2416 2416 2416

BEAM NO 251 DESIGHN 'R“E'S U LTS - FLEXURE . -

LEVEL ~ BETGHT . ~ BAR INFO °  FROM -~ - - T0 . ANCHOR

LEN - 493. MM FY - . 414. FC ;"25 MPA, SIZE - 560. X 300, MMs .

Sy o (M) Co(MM) . C STA U END
1 U216 s - 1aM 0. o7 deal U tUyEs vES
‘ﬁ4J444..'...7ﬁ4a444<.-,._; _____ - ‘;.L.'_‘..‘.—ﬂ-.m‘.;H..ﬁ.‘...'_____-_._'______._';‘ _________ I .
" CRITICAL NEG MOMENT=_ j,39.69'KN*MET AT 0. MM,.LOAD

- MAX/MIN/ACTUAL BAR SPACING= . 446./ - 37./ 112. MMS ~
 BASIC/REQD. DEVELOPMENT LENGTH = ' 177./ ° 359. MMS -

¥
REQD STEEL= - 514.MM2, ROW= .0042, ROWMX= . 0_194 ROWMN= . 0033 |
I

B EA M N o 251 D E s I G N ‘R £ S U L T s - SHEAR

AT START 'SUPPORT — Vu= a2, 50 KNS Vo= 97.46 KNS Va= 'ﬂ',ﬂooust' R

PROVIDE 12 MM BARS AT 105. MM. C/C FOR 493. MM
AT END . SUPPORT - Vu= 42,50 KNS Vc= - 97.46 KNS Vs= . .00 KNS -
. _ | PROVIDE 12 M BARS AT 105. MM C/C FOR 493.
70 T aeex 539% 299 . - o287
I ====== == messms
SNol2cHe216.  0.TO 493 . . oo o U 6e12¢/¢l05

n C:\Bo’x‘ C.u!vert\WS_;GS.do_c _ '
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BOX CULVERT AT CH., 5+266 (WING WALL)

. 00000 OO0 00000
5412 512 - 5412 '

'BEAM NO. 252 DESIGN RES ULTS - FLEKURE
CLEN - 493, MM FY - 414L' FC - 25. MPA, SIZE - 560. X 300. wes

LEVEL - HEIGHT  BAR INFO . FROM To . ANCHOR
o ) - (mm) - - (M) . STA END

Lo 214. 0 2 - 1emM 0. 493, - YES YES

CRITICAL WEG MOMENT= . ' 18.74 KN-MET :AT - 0.MM, LOAD 1}
REQD STEEL=- ' 400.MM2, ROW= ,0033, ROWMX= .0194 RCWMN= .0033 i
| MAX/MIN/ACTUAL BAR SPACING= . 442./ -° 41./ 442, MM§ R
BASIC/REQD. DEVELOPMENT LENGTH =  316./  478. MMS ]

B E A N:O;?252_ DESIGN RESULTS - SHEAR

AT START SUPPORT - Vus 27.74 KNS Ve= | 97.46 KNS Vs= . .00 KNS
_ STIRRUP3S ARE NOT REQUIRED, - R .
AT END _ SUPPORT - Yu= . 27,74 KNS Vec= = 97.45% KNS Vs= .. .00 KNS

: - STIRRUPS ARE NOT REQUIRED. ' C :

285 e .5~_ 192x ssex 299 . aqg

|

]

| | == ) = i i ===
] 2§01 H 214. - 0.TC 493 |

|

I

I

|

I L : :
RN IR - -2 O -1 T - 00
S 2816 ¢ 2416 2416

|

|

|

‘BEAM N 0. 253 D ESTGN R ES v LTS - FLEXURE
LEN o 492 MM EY -'-414. ‘Fc_—_'zs. MPA SIZE - 560. X 300. MMS

' LEVEL HEIGHT  BAR INEO Cmow 10 L micHoR
L M) T (M) e M) STA END -

1. 86, 2 -1 . 0, -- 432, - YES .YES -

. CoBoxGuNemWs_2e6doc o T e Page23of28 .
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BOX CULVERT AT CH. 5+266 (WING WALL)

[~ B ettt bbbt abedebaldehelnbei et ohele el ieteinin et !
| CRITICAL POS MOMENT= . 2.87 KN-MET AT  492.MM, LOAD 1 |
|~ REQD STEEL=  400.MM2, ROW= .0033, ROWMK= .0194 ROWMN= .0033 |
| MAX/MIN/ACTUAL BAR SPACING=  442./ 4l./ 442, MMS |
| BASIC/REQD. DEVELOPMENT LENGTH =  316./  476. MMS R
e R
2 o214 2 - 16MM 0. 492, . YES YES
|~m—mmm—— R '——"'—_'_-_"_"'H.”__"__-_—-———‘_'__'—'_'““m-_'_"“_‘"_"","'_'"".;"."_'_7———_—-7_7—'f| .
| CRITICAL NEG MOMENT= . . 5.07 KN-MET AT . O.MM, LOAD 1 |
| REQD STEEL= . 400.MM2, ROW= .0033, ROWMX= .0194 ROWMN= .0033 |
| MAX/MIN/ACTUAL BAR SPACING= ~ 442./ . 41./ 442. MMS )
| BASIC/REQD. DEVELOPMENT LENGTH =  336./ - 478. MMS T
fmm o m e e B S e ]
'BEAM NO.253 DESLGN RESOULTS ~ SHEAR -
" AT START SUPBORT - Vu=  16.13 KNS Vo=  97.46 KNS .vs= .00 KNS
e L STIRRUPS ARE NOT REQUIRED. . =. . - i = .
AT END ° SUPPORT - Vu= ~ 16.13 KNS Ve= . 97.46 KNS Vs= .00 KNS
L 'STIRRUPS ‘ARE NOT REQUIRED. e
D49 e o1y 889X 299 | o il o907 i
T — T —— , A B
| I
| === mmmmmmaman el
| 2Nolé H 286. © 0.70 492 . . AT A
| |====s====s====ssamans ====s=== A e
| ¥
| o I
1 || T |
| by . 1 b
I oo . I AR 1 Sl oo ol
| 2818 L] 2416 o 1L 2416 _ s
L 00 I 00 o Sl go b
I S 1 ' §
| P 1 | -
I || - I
" BEAM NO 25 DESIGN RESULTS - FLEXURE .
LEN -  492. MM FY - 414. FC - 25. MPA, SIZE - 560. X 300. vMS
CLEVEL © HEIGHT BAR INFO . . FROM  .° TO . . ANCHOR
() oty My . STA END
1 86 . 2-1em . 0. .. 492. - YE§ YES
I_"'"'""_"'""'_'__.'_.'_T—-"-_'___'_T__'._"'"'.'-."""'"f"'f".'"‘_".-""._'"""""";'.f'"-.T""’f;"_'-.'"'_'?""|
o CRITICAL POS MOMENT= - . 6.6% KN-MET - AT ~ 492.MM, LOAD 1. |
| REQD STEEL= = 400.MM2, ROW= .0033, ROWMX= .0194 ROWMN= .0033 |
1. MAX/MIN/ACTUAL BAR SPACING= ' 442.7. 41./ 442, wmMs = |
| BASIC/REQD. DEVELOPMENT LENGTH = - 316./ ~ 476. MMS -~~~ .
R e I
BEAM NO 254 DESIGN RESULTS - SHEAR
AT START SUPPORT - Vu= . 7.61 KNS Ve=  97.46 KNS VUs= .00 KNS~ -
A STIRRUPS ARE NOT REQUIRED. @ - - =« o 10
AT END  SUPPORT - Yu= ~ 7.61 KNS V= © 97.45 KNS Vs= -~ .00 KNS
o STIRRUPS ARE NOT REQUIRED. - e
C:\Box CulvertWVs_286.doc ST Page24of28
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BOX CULVERT AT CH, 5+266 (WING WALL)

2Nol6 H 86, 0.70 492

03 - ' 491X 559X 299 BEEIY

L 00 oo

!

I

I

| 2416
| o oo
I -
I

|

S e .
ook : .
: =
o

BEAM NO. 260 DESIGN RESULTS - FLEXURE .
CLEN - 493. MM FY - 414, FC - 25. MPA, SIZE - 5$60. X 300. MMS

LEVEL  HEIGHT - BAR INFO . FROM . - - 70 - . - . ANCHOR
E ) oy My STA END

CRITICAL NEG. MOMENT= =~~~ 39.49 KN-MET AT . 0.MM, LOAD

~REQD STEEL= - 511.MM2, ROW= 0042, ROWMX= .0194 ROWMN= .003
MAX/MIN/ACTUAL BAR SPACING= .- d445./ -~ 37./ 112, MMS .

“ BASIC/REQD. DEVELOPMENT LENGTH = * 177./ = 359. MMS -

[ Iy o

 BEAM NO. 261l DESICGN RESULTS - SHEAR

AT START SUPPORT - Vu= . 40.33 KNS Vo=~ . 97.46 KNS Vs= .00 ENS

S . - - .§TIRRUPS ARE NOT REQUIRED. - L
©. AT END  SUPPORT - Vu= ~ 40.33 KNS Vo= 97.46 KNS Vs= .00 KNS
' : : .; STIRRUPS ARE NOT REQUIRED. ST

ey 492x 589X 299 . . . - ggg

I

I

| ==

| 5Nol2 K 216.  0.TO 493 - -
|

|

I

- 00060 " .. cocoo -~ coooo
5%12 . _5#12 5412 C

- C)Box Culvertws_266.doc
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BOX CULVERT AT CH. 54266 (WING WALL)

BEAM NO, 262 DESIGN RESULTS -~ FLEXURE

LEN - 493, MM EY - 414, FC - 25. WMPA, SIZE - 560. X 300. MMS

LEVEL  HEIGHT BAR INFO - - FROM 1O | ANCHOR

MMy : =z (M4) MMy . - STA END
1 214 2 - L6MM 0. 493 YES YES
i_‘“f“fff“'f“f*f““’“""‘"“““‘“_“__‘f“f“f‘*“‘f‘_ff“_;‘;f“’“f_‘|
CRITICAL NEG MOMENT= - . 19.61 KN-MET AT - - 0.MM, LOAD 1

MAX/MIN/ACTUAL BAR SPACING=  442./  -41./ 442. MMS
BASIC/REQD. DEVELOPMENT LENGTH = - 316./  478. MMS

t

REQD STEEL= 400.MM2, ROW= .0033, ROWMX= .0194 ROWMN= .Q033 |
I

I

BEAM NO0.°262 DESIGN RESULTS - SHEAR

- AT START SUPPORT - Vu= 26.16 KNS Vc= ©97.46 KNS Vs= .00 KNS
o . STIRRUPS ARE NOT REQUIRED _ K P
< AT END SUPPORT - Vu= . 26.16 KNS Ve= o 97.46 KNS - Vs=" ~ ".00 KNS
o : STIRRUPS ARE NOT REQUIRED. R - L
29 e 492% 556% 299 o ST s

2Nols H 214. = 0.TO 493

o 'o'c_:u' S oo I o0
2416 2416 2416 -

B £ AM NG, 263 DE S L G N R E § 0 L Ts - FLEXURE

LEN - - 492. me FY - 414, FC - 25. M?A, SIZE - 560. X 300. MMS

LEVEL - HEIGHT .- BAR'iNFd S FROM o o hwchor -
S < (MR S s My 0 (MM) C 7 STA END
1 86 2 - 16MM 0. 492 YES . YES
|_“__"““‘“““'—'"‘“;_‘fff“““““““-“'; """"""" ;_-‘;“““‘_‘;f‘l
CRITICAL POS MOMENT= . ' 68 KN-MET AT 492.MM, LOAD 1

|

| .

| MAX/MIN/ACTUAL BAR SPACING= - 442./ ° 41./. 442, MMS
I

}
REQD STEEL= . 400.MM2, ROW= .0033, ROWMX= .0194 ROWMN= ,0033 |
_ : : I
BASIC/REQD. DEVELOPMENT LENGTH = ~ 316./ - 476, MMS I

2 24 2 u6ws 0. 4% YES YES

{  CRITICAL NEG MOMENT= :'-..6.71;KN-MET- AT | 0.MM, LOAD . 1 i
| REQD STEEL= = 400.MM2, ROW= .0033, ROWMX= 0194 ROWMN= .0033 |
| MAX/MIN/ACTUAL BAR-SPACING= -442./". 41./ 442, M5 = -7
| - BASIC/REQD. DEVELOPMENT LENGTH = = 316./ ' 478. MMS . [

C:\Box CulvertWs_266.dog
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~ BOX CULVERT AT CH. 5+266 (WING WALL)

BEAM NO 263 DESIGN RESULTS - SHEAR

AT START SUPPORT - Vu=  15.02 KNS Vo= ~ 97.46 KNS Vs= - .00 KNS
R STIRRUPS ARE NOT REQUIRED,

AT END  SUPPORT - Vu= -~ 15.02 KNS Vc=  97.46 KNS Vs= - .00 KNS -

STIRRUPS ARE NOT REQUIRED.

507 491X 359K 299 71

2Nol6 H 286. 0.TO 492

1 b
o [ — bl L
T oo [ IR oo P s Te)
2415 L : [ ] 2§16 - Sl o2%16
R oo ' 1 . oo . oo .
s . 1 : I

(| I 1

bl (I

"BEAMY ¥O0.264 DESTGN RESULTS - FLEXURE

LEN - 492, MM FY - 414. FC - 25. MPA, STZE - 560. X 300. MMS

LEVEL - HEIGHT. . BAR INFO - .- ~FROM . TO - . . BNCHOR

R (Y (MM} . STA END

L. G862 -1eMw o 0. .. 492, . YES  YES

CRITICAL 'POS MOMENT= = .  4.20 KN-MET AT  492.MM,” LOAD - 1 |
' REQD  STEEL= -~ 400.MM2, ROW= ,0033, ROWMX= .0194 ROWMN= .0033 |
MAX/MIN/ACTUAL DAR SPACING= - 442./ " 41./ 442. MMS '|
BASIC/REQD. DEVELOPMENT LENGTH = 316./  476. MMS [

BEAM NO.264 DESIGN RESULTS ~ SHEAR . -

- AT START SUPPORT - Vu= ~ °7.16 KNS Vc= - 97.46 KNS - Vs=  ° .00 KNS

‘STIRRUPS ARE NOT REQUIRED. = ..

AT END ' SUPPORT - Vu= - 7.16 KNS Ve= = 97.46 KNS . Vs= .00 KNS

i

i
o
!
|

I

|

|

STIRRUPS ARE NOT REQUIRED.

ug_ ot 401x 559X 299 L 924

2Nol6 H . 86.  0.T0 492

2416 2416 2416
e oo :

C oo 00

" CiBox CuivertiWs_266.doc
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 BOX CULVERT AT CH, 5+266 (WING WALL)

khkkrkexkkkakrexrxxxhkEND OF BEAM DESIGN****Fdtkk ik dd ks hrhrdbkhhrk

' 246. END CON DESIGN
247, FINISH

‘k**‘k#***k**k.i** END OF STAAD_III *=_*******1'r.i.e*.****.
seit DATE= JAN 30,2000 TIME= 9:18: 7 *x*+
: iri‘r*Jr**‘-.***i.'*ir**;c.**i.c'k.*f*;*‘**ﬁ:‘***.ﬁ*.**‘***kk***ii‘;**kﬁ*;***k;\-*—-
x+ ' - For gquestions on STAAD-III, - contact: .. . *
* o R Research Engineers, Inc at ... . .~ * o
*  West Coast: Ph- (714) 974-2500 Fax~- (714) 921-2543 >~ .
¥ East Coast: Ph- (508) 688-3626 Fax- (508) 685-7230 ~
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