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l John Carollo Engineers

SQUAW PEAK TREATMENT PLANT BY-PASS
FCDMC
CALCULATION INDEXI
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project:
client:
subject:

Sheets

A1

B1 - B3

C1 - C1S

D1 - D9

E1 - E2

F1 - F36

G1 - G9

H1 - H12

I1

Appendix

job: 3249C.10
design: RDT date: 8/2/90
checked: date:

I N D E X

Description

Design Criteria

In£ill Wall at Pump Forebay

Transitions

Aluminum Framing

Stop Logs

Chemical Feed Chamber & Gate Structure

Quantities

WMoments and Reactions £or Rectangular Plates W

Monograph No. 27, U.S. Dept o£ Interior
Bureau o£ Reclamation

Steel Bulkheads

Computer Output £or In£luent Structure Wall

TN:_



1988 UNIFORM BUILDING CODE

WHEEL LOADS - HS20

ENVIROMENTAL CONCRETE - ACI 350R-89 & UBC

job: 3249C.l0
design: RDT date: 7/26/90
checked: date:

/= 3000 psi
= 1200 psi (AASHTO)/
= 1350 psi (OTHER CONCRETE)

SQUAW PEAK TREATMENT PLANT BY-PASS
FCDMC
DESIGN CRITERIA

ALUMINUM - A110y 6061-T6~ Fay = 35 ksi

SLABS: 200 ps£ (FOR MECHANICAL EQUIPMENT)

/
BOX CULVERT - AASHTO "STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES"

CONCRETE - £' a

£a
£a

AT-REST SOIL PRESSURE - 55 ps£/£t

STEEL REINFORCEMENT - £y = 60 ksi
£. = 24 ksi (NON-WATER BEARING)
£. = 22 ksi (WATER BEARING)

TIMBER - Ca1i£ornia Redwood No. 2~ F~ = 1400 psi

HYDROSTATIC - 62.4 pc£

LIVE LOADS - GRATING: 180 ps£

SURCHARGE - EQUAL TO TWO FEET OF SOIL AT 120 pc£ -

MATERIALS:

LOADS:

CODES:

John Caro110 Engineers

project:
c1ient:
subject:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



5"1126~S" AT 2.f5 K-FT - 299 Psr CoNCR<;:jk

14.!? kSI ~/AJF.

,..---_...__....

V Ii

'I

t'I, '
i • :
I .~oi

--I ~i;-' ,
I ;

1

~-_---:! ~ ,

ASSUHG ~}J-:P!-~ S'JPPDY<.TS :;!O~:S z BoTTDr""/

FI2EE' AI TOP

[120Af<t(1 S!: ed., TIS!.. 2b, C~ Zd]

C£ <:: (/I) (.0624) == 0, 6g6 ['SF

~/h :: f4;5/7.67 : 1/?9 -fI> USE 2.0
M \3 l7..

~b ~ S -= q;
oA7.- S -:: bt?-/b

D: [v1 = ~Cr.b3Ib = (.32; (6g6)(7.67}ib := 16.5~-FT

Ib.5 /1.67 - 2.15 K-l=rkr

~~ #: 4@ J2 ", rfcR[p ::: 3, 34}(.,CT (s~ E- ~2J

.~ .JOHN CAROLLO ENGINEERS / .
BY ::to1...,):'/lE7.5ifq SUBJECT .:ifjY!!'!.~K.. SHEET NOT?.: OF ..

CHKD. //.~ItiTE .. y. ..T.'~~ ..JOB NO -;!.-;pf.?9:.!9 .
.................................................

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I~
"3 ~7/1

C
It 5@9"

! I '" .

I~ 2-0 ~

S"6CT/OA)8

"Z. c(... ,

- 4~OI'
1..I-_-------o......!

-J-;.,...4"
I

£L 12.31

I "

'f:::. 4 x /4 - 4 £F
@IZ'I

I "tf4 )( 2 -5 DoWeLS
EPo'tY IN F'DN
${,A(3 x <) II

(3)#-4:<9~7'!~~oj

II "\ i I

\0+= t.=' ---,

I+-!r-(2)%"0 CoNC£GTE
ArJctJotl.-5

BY ~ATE~};~~U:~~~Q~~::~~~~~~:E~NO.~.~.?: .. OF .
~~~.~111'/lJ..~~~.:::::::::::::: ::~~::::~~~::::::::::::::::::::::: .JOB NO..1~49.C:.!9 .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



"" "'I.",,-, ,

."".

I H IJ

1-3 FOQ f.t;4 Ir :1'-9" 1'0'" # G"l

~-Ef'oX.Y [<E;NF. IN lJouES

, ,I I
1- '3 II

8 SECT/OJ

I

I'

Fl£LD V6R.I~Y ilJES£.

1/1MGN5101J$ 'P!<.:c'12..

~¢ K>lt. #4
I~¢ FOR#b

I
I
I
I
I
I
I
I
I
I ~-"

I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~~K~~~1~~~w:~~~~~~~~70;~~N~£1J.C:J.? ......·
~ 12'-0" I

~

IRAN51TIOtJ i; PLUG AT cAsT GJo I
i ,

I r ..

/
~
-r- I 1I I

/ ,
C'-J I /

..... ,; ,
\.01 I I I

I I

1 , i
/

1--- ; /-- - - - .,
~ - - - - -. - -- - - - - - - -j I

~ ! r /---- ..:..

I
.,

;. ,
() \

I
\

... I

N-- ,
I r\

"2
!
i-e. -- - - - - - -,

\ ir- - - - - - - - - - ---

i L

,or 'IEMP. ....:::: - ::::--,
- I , !13VL.'<f.lEADZ. It

, ~<) ~

I
N I-
I

I { to II

I
I

~i 'J! IfJ , " //
1I -



! -,

!,
,
i

.Q.'

c

720A R)C, 5 r= eJ T(31.- 26, CAst:: Id ¢ te.,

P'NNED For<. 6t::'<5E~ (CENIRtJLi")( 1?f;.lNFDRc60)

-USE TR/ANGU:'~Q W'N'OING, .614 @ &IJV'M ~

-SUI 12' }J' G~:

76MP l3u~t<- lJE~05

a;JC~r<:: lJ~lA.-') To 73<5 K6110LeO L)Jii2J~ ....-------,r---
.~ V I

I

I
I
I
I
I
I
I
I
:I
I
I
I
I
I
I
I
I
I
I



fl lioh~C~~~~~~_:~~~~~~~~ ~~~~f=~=~~====

projec1o: BV-P~SS CONDUIT AT SQUAW PEAK WTP job: 3249C.l0
client: FLOOD CONTROL DISTRICT OF MARICOPA CTV.design: RDT date: 7/24/90
subject: AASHTO SERVICE LOAD DESIGN METHOD checked: date:

MOMENT GIVEN, FIND As

4.00
8.00

ULTIM~TE COMPRESSIVE STRENGTH =
ALLOWABLE CONCRETE FLEXURAL STRESS =

ALLOWABLE STEEL TENSILE STRESS =
MODULAR RATIO (Es/Ec) =

WIDTH OF SECTION =
EFFECTIVE DEPTH OF SECTION =

FULL DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =
1.2 CRACKING MOMENT STEEL AREA =

1-1/3 CALCULATED STEEL AREA =

3000. psi
1200. psi
22.0 ksi
9.29

12.00 in
in
in

2.40 k-ft
.37 sq in
.84 sq in
.49 sq in

MOMENT GIVEN, FIND As

ULTIMATE COMPRESSIVE STRENGTH
ALLOWABLE CONCRETE FLEXURAL STRESS

ALLOWABLE STEEL TENSILE STRESS
MODULAR RATIO (Es/Ec)

= 3000. psi
= 1200. psi
= 24.0 ksi
= 9.29

WIDTH OF SECTION = 12.00 in
EFFECTIVE DEPTH OF SECTION = 21.00 in

FULL DEPTH OF SECTION = 24.00 in

APPLIED MOMENT = 59.50 k-ft
CALCULATED STEEL AREA REQUIRED = 1.57 sq in
1.2 CRACKING MOMENT STEEL AREA = 1.23 sq in

MOMENT GIVEN, FIND As

ULTIMATE COMPRESSIVE STRENGTH
ALLOWABLE CONCRETE FLEXURAL STRESS

ALLOWABLE STEEL TENSILE STRESS
MODULAR RATIO (Es/Ec)

= 3000. psi
= 1200. psi
= 24.0 ksi
= 9.29

WIDTH OF SECTION =
EFFECTIVE DEPTH OF SECTION =

FULL DEPTH OF SECTION =
APPLIED MOMENT =

CALCULATED STEEL AREA REQUIRED =
1.2 CRACKING MOMENT STEEL AREA =

1-1/3 CALCULATED STEEL AREA =

12.00 in
9.06 in

12.00 in

10.12 k-ft
.61 sq in
.72 sq in
.82 sq iYI
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d= 12- 2. - C625)(ts) ~ 9.06/1 h :: rz'l

As = O,72..1n'L!r+ U~6 11" <I@ /2" CL. '&r-ro11
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II
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WORKING STRESS DESIGN
*** HORZ BEAM OVER OPENING
MOMENT GIVEN, FIND As

BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.10
FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT dat:e: 8/2/90
CONCRETE STRESS ANALYSIS & DESIGN checked: date:

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 22.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 22.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

60.00 in
11.50 i y,

83.20 k-ft
4.37 sq iy.
2.30 sq iYI

WIDTH OF SECTION =
DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

WIDTH OF SECTION = 12.00 in
DEPTH OF SECTION = 10.94 iy.

APPLIED MOMENT = 7.26 k-ft
CALCULATED STEEL AREA REQUIRED = .39 sq iy.

MINIMUM FLEXURE STEEL AREA = .44 sq in
1-1/3 CALCULATED STEEL AREA = C:'::r sq in• ;;;/0;;;.

WORKING STRESS DESIGN
*** VERT. REINF. AT EDGES
MOMENT GIVEN, FIND As

project::
c1 ient: :
subject: :I····
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aluminum association channels and I-beams/structural s~

TABLE 14A-ALUMINUM ASSOCIATION STANDARD CHANNELS
DIMENSIONS, AREAS, WEIGHTS
AND SECTION PROPERTIES

Users are encouraged to ascertain current availability of particular
structural shapes throu~ inquiries to their suppliers.

Size Flange Web Section Properties:t'O
Thick- Thick- Fillet Axis X-X Axis y-y

Depth Width ness ness Radius
d b Area· Weight t tr tw R I S r I S r x
ilL in. in.' Ib/ft in. in. in. in.' in.' in. in.' . . in. in.m.

2.00 J.OO 0.491 0.577 0.13 0.13 0.10 0.288 0.288 0.766 0.045 0.064 0.303 0.298
2.00 1.25 0.911 1.071 0.26 0.J7 0.J5 0.546 0.546 0.774 0.J39 0.J78 0.397 0.47J
3.00 1.50 0.965 1.135 0.20 0.13 0.25 1.41 0.94 1.21 0.22 0.22 0.47 0.49
3.00 1.75 1.358 1.597 0.26 0.17 0.25 1.97 1.31 1.20 0.42 0.37 0.55 0.62

4.00 2.00 1.478 1.738 0.23 0.15 0.25 3.91 1.95 1.63 0.60 0.45 0.64 0.65
4.00 2.25 1.982 2.331 0.29 0.19 0.25 5.21 2.60 1.62 1.02 0.69 0.72 0.78
5.00 2.25 1.881 2.212 0.26 0.15 0.30 7.88 3.15 2.05 0.98 0.64 0.72 0.73
5.00 2.75 2.627 3.089 0.32 0.19 0.30 11.14 4.45 2.06 2.05 1.14 0.88 0.95

6.00 2.50 2.410 2.834 0.29 0.17 0.30 14.35 4.78 2.44 1.53 0.90 0.80 0.79
6.00 3.25 3.427 4.030 0.35 0.21 0.30 21.04 7.01 2.48 3.76 1;76 1.05 1.12
7.00 2.75 2.725 3.205 0.29 0.17 0.30 22.09 6.31 2.85 2.10 1.10 0.88 0.84

I 7.00 3.50 4.009 4.715 0.38 0.21 0.30 33.79 9.65 2.90 5.13 2.23 1.13 1.20, 8.00 3.00 3.526 4.147 0.35 0.19 0.30 37.40 9.35 3.26 3.25 1.57 0.96 0.93
8.00 3.75 4.923 5.789 0.41 0.25 0.35 52.69 13.17 3.27 7.13 2.82 1.20 1.22
9.00 3.25 4.237 4.983 0.35 0.23 0.35 54.41 12.09 3.58 4.40 1.89 1.02 0.93

•
9.00 4.00 5.927 6.970 0.44 0.29 0.35 78.31 11.40 3.63 9.61 3.49 1.27 1.25

10.00 3.50 5.218 6.136 0.41 0.25 0.35 83.22 16.64 3.99 6.33 2.56 1.10 1.02
10.00 4.25 7.109 8.360 0.50 0.31 0.40 116.15 23.23 4.04 13.02 4.47 1.35 1.34
12.00 4.00 7.036 8.274 0.47 0.29 0.40 159.76 26.63 4.77 11.03 3.86 1.25 1.14
12.00 5.00 10.053 11.822 0.62 0.35 0.45 239.69 39.95 4.88 25.74 7.60 1.60 1.61

TABLE 14B-ALUMINUM ASSOCIATION STANDARD I-BEAMS
DIMENSIONS, AREAS, WEIGHTS AND SECTION
PROPERTIES

Size Flange Web Section Properties:t'O
Thick- Thick- Fillet Axis X-X Axis y-yDepth Width ness ness Radius

d b Area· Weightt tr .tw 'R I S r I S r
ilL in. in.' Ib/tt in. m. in. in.' in.' in. in.' in.' in.

Users are encouraged to ascertain current availability of particular
structural shapes throUgh inquiries to their suppliers.

:j: I-moment of inertia; S-section modulus; r-radius of gyration.
t Weights per foot are based on nominal dimensions and a density
of 0.098 pOund per cubic inch which is the density of alloy 6061.

T

ib-I---'-i

r-$:~L '.
T

2.24 1.49 1.27 0.52 0.42 0.61
2.71 1.81 1.25 0.68 0.54 0.63'
5.62 2.81 1.69 1.04 0.69 0.73
6.71 3.36 1.68 1.31 0.87 0.74

13.94 5.58 2.11 2.29 1.31 0.85
21.99 7.33 2.53 3.10 1.55 • 0.95
25.50 8.50 2.53 3.74 1.87 0.97
42.89 12.25 2.95 5.78 2.57 1.08

59.69 14.92 3.37 7.30 2.92 1.18
67.78 16.94 3.37 8.55 3.42 1.20

102.02 22.67 3.79 12.22 4.44 1.31
132.09 26.42 4.24 14.78 4.93 1.42
155.79 31.16 4.22 18.03 6.01 1.44

255.57 42.60 5.07 26.90 7.69 1.65
317.33 52.89 5.11 35.48 10.14 1.71

:j: I-moment of inertia; S-section modulus; r-radius of gyration.
t WeiRhts per foot are based on nominal dimensions and a density
of 0.098 pound per cubic inch which is the density of allOY 6061.

31

0.25
0.25
0.25
0.25

0.30
0.30
0.30
0.30

0.40
0.40

0.30
0.30
0.30
0.40
0.40

0.13
0.15
0.15
0.17

0.19
0.19
0.21
0.23

0.23
0.25
0.27
0.25'
0.29

0.29
0.31

0.20
0.26
0.23
0.29

0.32
0.29
0.35
0.38

0.47
0.62

0.35
0.41

·0.44
0.41
0.50

1.637
2.030
2.311
2.793

3.700
4.030
4.692
5.800

6.181
7.023
8.361
8.646

10.286

I 1.672
14.292

1.392
1.726
1.965
2.375

3.146
3.427
3.990
4.932

5.256
5.972
7.110
7.352
8.747

9.925
12.153

2.50
2.50
3.00
3.00

3.50
4.00
4.00
4.50

5.00
5.00
5.50
6.00
6.00

7.00
7.00

3.00
3.00
4.00
4.00

5.00
6.00
6.00
7.00

8.00
8.00
9.00

10.00
10.00

12.00
1200

.. An:as and section properties listed are based on nominal
dimcmions. See "A1wninum Standards and Data" for applicable
toicraDces.

.. Areas and section properties listed are based on nominal
dimeosions. See "A1wninum Standards and Data" for applicable
tolerances.
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7>-9
mechanical properties· /

TABLE 3.3.1a (conl'd)
COM- Compressive

Alloy PRES- Modulus of
And Product" Thickness TENSION SIaN SHEAR BEARING Elasticity:f:

Temper Range" F",t F.,.f F,.,. F'itl F.r Fh" Fh.,· E
in. ksi ksi 'ksi ksi ksi ksi ksi ksi

I 5050-H32 Sheet 0.017-0.249 22 16 14 14 9 44 27 10,100
-H34· Sheet 0.009-0.249 25 20 18 15 12 50 32 10,100
-H32 Rolled Rod & Bart All 22 16 15 13 9 44 27 10,100

I
Drawn Tube

-H34 Rolled Rod & Bart All 25 20 19 15 12 50 32 10.100
Drawn Tube

5052-H32 Cheet & Plate 1 All 31 23 21 19 13 60 39 10.200

I -H34 Rolled Rod & Bar All 34 26 24 20 15 65 44 10.200
Drawn Tube

-H36 Sheet 0.006-0.162 37 29 26 22 17 70 46 10.200

I
5083-Hll1 Extrusions up thru 0.500 40 24 21 24 14 78 41 10.400

-HIll Extrusions 0.501 and over 40 24 21 23 14 78 38 10.400
-H321. H116 Sheet & Plate 0.188-1.500 44 31 26 26 18 84 53 10.400
-H321, H116 Plate 1.501-3.000 41 29 24 24 17 78 49 10.400

I
-H323 Sheet 0.051-0.249 45 34 32 26 20 88 58 10.400
-H343 Sheet 0.051-0.249 50 39 37 29 23 95 66 10;400

5086·Hlll Extrusions up thru 0.500 36 21 18 21 12 70 36 10.400
-HIll Extrusions 0.501 and over 36 21 18 21 12 70 34 10,400

II -H112 Plate 0.250-0.499 36 18 17 22 10 72 31 10.400
-H112 Plate 0.500-1.000 35 16 16 21 9 70 28 10.400
-H112 Plate 1.001-2.000 35 14 15 21 8 70 28 10.400
-HIl2 Plate 2.001-3.000 34 14 15 21 8 68 28 10,400

I
-H116. H32 (Sheet & Plate) All 40 28 26 24 16 78 48 10.400
-H34 Drawn Tube All 44 34 32 26 20 84 58 10.400

5154-H38 Sheet 0.006-0.128 45 35 33 24 20 81 56 10.300

I )
5454-H111 Extrusions up thru 0.500 33 19 16 20 11 64 32 10.400

-HIll Extrusions 0.501 and over 33 19 16 19 11 64 30 10.400
-H112 Extrusions up thru 5.000 31 12 13 19 7 62 24 10.400
-H32 Sheet & Plate 0.020-2.000 36 26 24 21 15 70 44 10.400

I
-H34 Sheet & Plate 0.020-1.000 39 29 27 23 17 74 49 10.400

5456-HIIl Extrusions up thru 0.500 42 26 22 25 15 82 44 10.400
-HIll Extrusions 0.501 and over 42 26 22 24 15 82 42 10.400
-Hl12 Extrusions up thru 5.00 41 19 20 24 11 82 38 10.400

I -HIl6. H321 Sheet & Plate 0.188-1.250 46 33 27 27 19 87 56 10.400
-HIl6. H321 Plate 1.251-1.500 44 31 25 25 18 84 53 10.400
-H1l6. H321 Plate 1.501-3.000 41 29 25 25 17 82 49 10.400
-H323 Sheet 0.051-0.249 48 36 34 28 21 94 61 10,400
-H343 Sheet 0.051-0.249 53 41 39 31 24 101 70 10.400

6005-T5 Extrusions up thru 0.500 38 35 35 24 20 80 56 10.100

6061-T6,T651 Sheet & Plate 0.010-4.000 42 35 35 27 20 88 58 10,100
-T6, T6510"" Extrusions up thru 1.000 38 35 35 24 20 80 56 10,100
-T6.T651 Rolled Rod & Bar up thru 8.000 42 35 35 27 20 88 56 10,100
-T6 Drawn Tube 0.025-0.500 42 35 35 27 20 88 56 10.100
-T6 Pipe up thru 0.999 42 35 35 27 20 88 56 10.100
-T6 Pipe over 0.999 38 35 35 24 20 80 56 10.100

6063·T5 Extrusions up thru 0.500 22 16 16 13 9 46 26 10,100
-T5 Extrusions over 0.500 21 15 15 12 8.5 44 24

19:i~-T6 Extrusions & Pipe All 30 25 25 19 14 63 40

6351-T5 Extrusions up thru 1.00 38 35 35 24 20 80 56 10.100

"Most product and thickness ranges are taken from The Aluminum Association's 1984 edition of "Aluminum Standards and
Data."
tF,,, and Fty are minimum specified values (except F,y for llOO-H12, -H14 Rolled Rod and Bar and Drawn Tube, Alclad 3003·H18
Sheet and 5050·H32, -H34 RoUed Rod and Bar); otlter strength properties are corresponding minimum expected values.

J
:f:Typical values. For deflection calculations an average modulus of elasticity is used; numerically this is 100 ksi lower than the values
in this column.
"Values also apply to -T6511 temper.
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BY :.I~ATE7/!4li! SUB-.JECT .$?~~!.J.K SHEET NO. .E~C' OF .
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L = 36 I (~= 36/2: /g ')

H ~ /2Cf7 -1231 :: I~ '= 'b

o..-!b -= It/;5 = 1,20

72cR;"lZErJc~; E"N6R HOI.)(XS12P,y.J~; No. 1-7 - 7?veGlJU Q F" E~AHIJT/O)\)
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12.00 in
13.44 in

31.70 k-ft
1.32 sq il".

• 54 sq in

9.29

1350. psi
24.0 ksi
60. ksi
9.29

= 1350. psi
= 24.0 ksi
= 60. ksi

= 1350. psi
= 24.0 ksi
= 60. ksi
= 9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION = 12.00 in
DEPTH OF SECTION = 13.44 in

STEEL AREA PROVIDED = .91 sq in
MOMENT CAPACITY = 22.21 k-ft

CONCRETE FLEXURAL STRESS = 983. psi
STEEL TENSILE STRESS = 24.00 ksi

WIDTH OF SECTION = 12.00 in
DEPTH OF SECTION = 13.44 in

STEEL AREA PROVIDED = .31 sq in
MOMENT CAPACITY = 7.85 k-ft

CONCRETE FLEXURAL STRESS = 537. psi
STEEL TENSILE STRESS = 24.00 ksi

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** Earth Side, Bottom of Wall
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** Capacity of #5 + #7 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

WORKING STRESS DESIGN
*** Capacity of #5 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec) =

AL~OWABLE CONCRETE FLEXURAL STRESS =
ALLOWABLE STEEL TENSILE STRESS =

STEEL YIELD STRESS =
MODULAR RATIO (Es/Ec) =

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec)

I
I
I
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I
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I
I
I
I
I
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. . projec~: BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.l0
clien~: FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT date: 7/16/90
subject: CONCRETE STRESS ANALYSIS & DESIGN checked: date:
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-----------------------------------------------------------------------------

.Joh"',~.,.ollo Engi neera.

BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.10
FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT da'te: 7/17/90
CONCRETE STRESS ANALYSIS & DESIGN c::hec::ked: da'te:

7.19 k-f't·
.30 sq in
.51 sq in
.40 sq in

12.00 in
12.69 in

12:.00 in
13.50 in

2:0.80 k-ft
.93 sq in
.54 sq in

1350. psi
24.0 ksi
60. ksi
9.29

WIDTH OF SECTION =
DEPTH OF SECTION ==

WIDTH OF SECTION == 12.00 in
DEPTH OF SECTION == 12.69 in

APPL.IED MOMENT = 7.41 k-ft
CALCULATED STEEL AREA REQUIRED == .34 sq in

MINIMUM FLEXURE STEEL AREA == .51 sq in
1-1/3 CALCULATED STEEL AREA == .45 sq in

WIDTH OF SECTION ==
DEPTH OF SECTION ==

APPLIED MOMENT ==
CALCULATED STEEL AREA REQUIRED ==

MINIMUM FLEXURE STEEL AREA ==
1-1/3 CALCULATED STEEL AREA ==

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED ==

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** HORZ MOMENT, TOP OF WALL, EDGE
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** HYDROSTATIC CANTILEVER MOMENT
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS ==
ALLOWABLE STEEL TENSILE STRESS =

STEEL YIELD STRESS ==
MODULAR RATIO (Es/Ec) =

WORKING STRESS DESIGN
*** HORZ MOM, TOP OF WALL, C.L.
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS - 1350. psi
ALLOWABLE STEEL TENSILE STRESS - 22.0 ksi

STEEL YIELD STRESS == 60. ksi
MODULAR RATIO (Es/Ec) == 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS == 22.0 ksi

STEEL YIELD STRESS = 60. kai
MODULAR RATIO (Es/Ec) = 9.29

pt!'oj~1.

c::lien1:.
subjee't l.
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12.00 in
13.50 in

12.00 in
13.50 in

12.00 in
9.13 in

13.48 k-ft
.90 sq in
.37 sq in

.31 sq in
7.23 k-ft

491. psi
22.00 ksi

WIDTH OF SECTION =
DEPTH OF SECTION, ==

WIDTH OF SECTION ==
DEPTH OF SECTION -

WIDTH OF SECTION ==
DEPTH OF SECTION -

STEEL AREA PROVIDED- .75 sq in
MOMENT CAPACITY = 16.99 k-f't

CONCRETE FLEXURAL STRESS = 804. psi
STEEL TENSILE STRESS == 22.00 ksi

STEEL AREA PROVIDED ==
MOMENT CAPACITY ==

CONCRETE FLEXURAL STRESS ==
STEEL TENSILE STRESS -

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED ==

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** STOP LOG VERTICAL BEAM
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** CAPACITY OF #5 + *6 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

ALLOWABLE CONCRETE FLEXURAL STRESS - 1350. psi
ALLOWABLE STEEL TENSILE STRESS == 22.0 ksi

STEEL YIELD STRESS - 60. ksi
MODULAR RATIO (Es/Ec) == 9.29

WORKING STRESS DESIGN
*** CAPACITY OF #5 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 22.0 ksi

STEEL YIELD STRESS = GO. ksi
MODULAR RATIO (Es/Ec) == 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS == 1350. psi
ALLOWABLE STEEL TENSILE STRESS == 22.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) == 9.29
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clien't: FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT d.tel 7/17/90
subject~ CONCRETE STRESS ANALYSIS & DESIGN checked: d.'te:
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.JOHN CAROLLO ENGINEERS
BY .~!itf....ATE ?/nh.o. SUBJECT ..~V"lW..P.~K SHEET NO. f..~.8 OF .

CHKO.~ . ATE ..-s.'I::.P~~$. .JOB NO ~w.G!/9. .
·········ljf1~· . .
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1

I~

F; = (6'f..062}f) .~ . 374

YL ~ (4)(06Z1) ::: ,2$'0

MA ~ ('0624 )(fo~/6 ~ tOI4,,-F%r (AVG)

As :: 0.65 /"#1' (SEE" S}J; F- 9)

USE #: 6@ 8 11

STOP loG 72ElJcno)..) 70 lop OF WAL<.-- (r:JG, 2/)
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in
in

5.14 k-ft
.32 sq in
.38 sq in
.42 sq in "~

6.25 k-ft
.42 sq in
.35 sq in

12.00 in
9.63 in

10.40 k~ft

.65 sq in

.38 sq in

12.00
9.50

12.00 in
8.88 in

= 1350. psi
= 22.0 ksi
= 60. ksi
- 9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =
1-1/3 CALCULATED STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED ==

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** LOW INTERMEDIATE WALL
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** FLOOR, TOP, SHORT DIRECTION
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** FLOOR, BOTTOM, LONG DIRECTION
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec)

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 22.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) == 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS == 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 22.0 kai

STEEL YIELD STRESS == 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

"I",.i .Joh,.:Ca~o.110Engineer.. pagef.:2_of-:.---
,~, ,': .; , .-.,,', -' " .1i~----~ --------------------------------------------------------------------

projec::1::: BV-PASS CONDUIT AT SQUAW PEAK WTP jobl 3249C.l0.
elien~: FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT date: 7/17/90
sUbjec~: CONCRETE STRESS ANALYSIS & DESIGN checked: date:1/
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72.00 in
20.87 in

72.00 in
20.87 in

404.00 k-ft
10.77 sq in
5.01 sq in

= 1350. psi
= 24.0 ksi
= 60. ksi
= 9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION = 72.00 in
DEPTH OF SECTION = 20.87 in

STEEL AREA PROVIDED = 7.62 sq in
MOMENT CAPACITY = 290.13 k-ft

CONCRETE FLEXURAL STRESS = 924. psi
STEEL TENSILE STRESS = 24.00 ksi

STEEL AREA PROVIDED = 5.08 sq in·
MOMENT CAPACITY = 196.41 k-ft

CONCRETE FLEXURAL STRESS = 734. psi
STEEL TENSILE STRESS = 24.00 ksi

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** TOP SLAB, MOMENT @ CENTERLINE
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** TOP SLAB, CAPACITY OF 6 # 10's
As GIVEN, FIND MOMENT CAPACITY, STRESSES

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

WORKING STRESS DESIGN
*** TOP SLAB, CAPACITY OF 5 #10's
As GIVEN, FIND MOMENT CAPACITY, STRESSES

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec)
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. .JOHN CAROLLO ENGINEERS
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12.00 in
9.63 in

14.20 k-'ft
.82 sq in
.38 sq in

12.00 in
9.63 in

24.00 in
21.00 in

.44 sq in
7.81 k-f1:

785. psi
24.00 ksi

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

STEEL AREA PROVIDED =
MOMENT CAPACITY =

CONCRETE FLEXURAL STRESS =
STEEL TENSILE STRESS =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT = 115.50 k-ft
CALCULATED STEEL AREA REQUIRED = 3.04 sq in

MINIMUM FLEXURE STEEL AREA = 1.68 sq in

WORKING STRESS DESIGN
*** INLET BOX, 18' WALL, CANTILEVE
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** INLET BOX, CAPACITY #6 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

WORKING STRESS DESIGN
*** COUNTERFORT
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29
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., projec1::. BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.l0 .

clien1:: FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT date: 7/18/90
subjec1:.: CONCRETE STRESS ANALYSIS & DESIGN checked: date:
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1
10.000

1
10.000

.3719E-03

ROTATION
radians

-.3719E-03

-.,9239E-l1

3122.. ksi

.. LOADS ....
b =

.. LOADS =
b =

20.06

66.88

REACTION
kips
20.06

I = 13824.0000 in**4
5.350 a = .000
FEMr = -44.5833

I = 13824.0000 in**4
5. 350 a = • 000
FEMr = -44.5833

10.00 ft
5.350 Wb =

-44.5833

10.00 ft
5.350 Wb =

-44.5833

L =
Wa =

FEMl =

L =
Wa =

FEMI =

DISTANCE SHEAR MOMENT DEFLECTION
feet kips k-ft inches

.00 20.06 .00 .00000
3.75 .00 37.62* -.01144
4.22 -2.49 37.04 -.01160*

10.00 -33.43 -66.81 .00000

.00 33.44 -66.87 .00000
5.79 2.49 37.04 -.01160*
6.25 .00 37.62* -.01144

10.00 -20.05 .04 -.00001

BEAM IICII FOR EARTH PRESSURE ONLY
NUMBER OF SPANS = 2 MODULUS OF ELASTICITY =
LEFT SUPPORT IS PINNED RIGHT SUPPORT IS PINNED

1

SPAN.. 1
DISTRIBUTED

SPAN.. 2
DISTRIBUTED

SPAN

I--
I -----------------------------------------------------------------------------
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projeet: SQUAW PEAK WTP BY-PASS'CONDUIT job: 3249C.l0
c:lien1a FCOMC design: ROT da-ce: 7/18/90
subjeet: ANALYSIS OF CONTINUOUS BEAM cheeked: date:



, Project: Squaw Peak Water Treatment Plant
Bypass Line

BIDDING SCHEDULE

Contract: FCD 90-31 Page BS-1

Approximate Unit Cost (in writing) Extended
Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
2Uo-1 1 LS Structural Excavat~on and

Backfill

211-1 1 LS Fill Construction

505-1 1348 CY Structural Concrete

505-2 1 LS Demolition and Removals at
Existing Pump Station No.

-
2

Forebay

505-3 244,000 LS Reinforcing Steel

515-1 1 LS Miscellaneous Steel

520-1 1 LS Miscellaneous Aluminum
1:>UU-1 "lU LF ~o" R.G.R.C.P. C.Lass II, W~Ul

Fittings and Bulkhead
1500-2 1 LS Relocate Ex~st~ng 4" PVC

Waterline, 6" and 8" Sludge
Lines

15UU-j 1 LS Connect~on of 90" R.G.R.C.P.
at Existing Junction
Structure

1600-1 1 LS Relocate Existing Electric

1600-,2 380 LF Concrete Duct Bank
1bUU-j 0 EA E.Lectr~cal Manholes/Pul.L

P.nY",<::

TOTAL BID AMOUNT:
The Bidder hereby acknowledges receipt of and agrees
his proposal is based on the following addenda .

.-",!",:



5.83 k-ft
.35 sq in
.36 sq in
.46 sq in

37.61 k-f't
.97 sq in
.. 84· sq in

12.00 in
21.00 in

12.. 00 in
9.06 in

12.00 in
21.00 in

66.. 90 k-ft
1.77 sq in
.84 sq in

1350. psi
24.0 ksi
60. ksi
9.29

= 1350. psi
= 24.0 ksi
=- 60•. ks-i
= 9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =
1-1/3 CALCULATED STEEL AREA =

WORKING STRESS DESIGN
*** BEAM "C", POSITIVE MOMENT
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** BEAM "C", NEGATIVE MOMENT
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

S"rEEL YIELD STRESS
MODULAR RATIO (Es/Ec)

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

WORKING STRESS DESIGN
*** WALL ABOVE BEAM "C"
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS =
ALLOWABLE STEEL TENSILE STRESS =

STEEL YIELD STRESS =
MODULAR RATIO (Es/Ec) =

-----------------------------------------------------------------------------1/
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projee~1 BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.I0 .
eli.n~1 FLOOD CONTROL DISTRICT OF MARICOPA CTV.design: ROT date: 7/18/90
subject: CONCRETE STRESS ANALYSIS & DESIGN checked: date:
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s.so k-r't
.51 sq in
.36 51'1 in

6.40 k-ft
.38 51'1 in
.36 1$'1 in

12.00 in
9.06 in

12.00 in
9.06 in

12.00 in
9.06 in

16.80 k-ft
1.05 sq in
.36 sq in

9.29

= 1350. psi
= 24.0 ksi
= 60. ksi

WIDTH OF SECTION =
DEPTH OF SECTION -

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT •
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** HORZ POSITIVE WALL MOMENT
MOMENT GIVEN~ FIND As

WORKING STRESS DESIGN
*** HORZ NEGATIVE WALL MOMENT
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** HORZ NEG WALL MOM AT CHANNEL
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec) =

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS - 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS. = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

-----------------------------------------------------------------------------1. ·_·,.
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client: FLOOD CONTROL DISTRICT OF MARICOPA CTV.design: RDT date: 7/18/90
subject: CONCRETE STRESS ANALYSIS & DESIGN checked: date:
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9.18 k-f't
.52 sq in
.38 sq in

12.00 in
9.63 in

18.49 k-ft
.47 sq in
.84 sq in
.62 sq in

12.00 in
21.00 in

12.00 in
21.00 il"l

32.84 k-ft
.84 sq in
.84 sq in

1350. psi
24.0 ksi
60. ksi
9.29

= 1350. psi
= 24.0 ksi
= 60. ksi
= 9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =
1-1/3 CALCULATED STEEL AREA =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** HYDRO CASE, WALL nA" BOTTOM
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** BEAM "C", Mpos, HYDROSTATIC
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** BEAM "C", Mneg, HYDROSTATIC
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS =
ALLOWABLE STEEL TENSILE STRESS =

STEEL YIELD STRESS =
MODULAR RATIO (Es/Ec) =

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec)

If--I,
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projeei:: BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.l0
eli.n~~ FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT date~ 7/18/90
subject: CONCRETE STRESS ANALYSIS & DESIGN cheeked: date:



• 1828E-03

ROTATION
radi ..\ns

-.1828E-03

-.4620E-l1

3122. ksi

9.86

32.. 88

REACTION
kips

9.86

MODULUS OF ELASTICITY ==
RIGHT SUPPORT IS PINNED

DISTANCE SHEAR MOMENT DEFLECTION
feet kips k-ft inches

.00 9.86 .00 .00000
3.75 .00 18.49* -.00562
4.22 -1.22 18.21 -.00570*

10.00 -16.43 -32.84 .00000

.00 16.44 -32.88 .00000
5.79 1.,22 18.21 -.00570*
6.25 .00 18.49* -.00562

10.00 -9.86 .02 .00000

BEAM "C"
NUMBER OF SPANS == 2
LEFT SUPPORT IS PINNED

1

SPAN .. 1 L == 10.00 ft I == 13824.0000 in**4 .. LOADS == 1
DISTRIBUTED Wa == 2.630 Wb == 2.630 a = .000 b == 10.000

FEMl = -21.9167 FEMr = -21.9167

SPAN .. 2 L == 10.00 ft I = 13824.0000 in**4 .. LOADS == 1
DISTRIBUTED Wa == 2.630 Wb = 2.630 a = .000 b == 10.000

FEMl == -21.9167 FEMr == -21.9167

I,
i
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9.31 k-f't;
.56 sq in
.36 sq in

12.00 in
9.06 in

12.00 in
16.06 in

.31 sq in
9.43 k-ft

487. psi
24.00 ksi

= 1350. psi
= 24-.0 ksi
= 60. ksi
= 9.,29

= 1350. psi
= 22.0 ksi
= 60. ksi
= 9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

WIDTH OF SECTION =
DEPTH OF SECTION =

STEEL AREA PROVIDED =
MOMENT CAPACITY =

CONCRETE FLEXURAL STRESS =
STEEL TENSILE STRESS =

WIDTH OF SECTION = 12.00 in
DEPTH OF SECTION = 16.06 in

STEEL AREA PROVIDED = .31 sq in
MOMENT CAPACITY = 8.65 k-ft

CONCRETE FLEXURAL STRESS = 446. psi
STEEL TENSILE STRESS = 22.00 ksi

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =

WORKING STRESS DESIGN
*** WALL "A" AT CONDUIT
MOMENT GIVEN, FIND As

WORKING STRESS DESIGN
*** FLOOR SLAB, CAPACITY *5 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

WORKING STRESS DESIGN
*** FLOOR SLAB, CAPACITY #5 @ 12"
As GIVEN, FIND MOMENT CAPACITY, STRESSES

ALLOWABLE CONCRETE FLEXURAL STRESS = 1350. psi
ALLOWABLE STEEL TENSILE STRESS = 24.0 ksi

STEEL YIELD STRESS = 60. ksi
MODULAR RATIO (Es/Ec) = 9.29

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec)

ALLOWABLE CONCRETE FLEXURAL STRESS
ALLOWABLE STEEL TENSILE STRESS

STEEL YIELD STRESS
MODULAR RATIO (Es/Ec)
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project:. BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.l0
client: FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT date: 7/18/90
subject: CONCRETE STRESS ANALYSIS & DESIGN checked: date:
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t="o" d: 20 - 3 - IS(.faZS) -; t6. 06" ¢ # 5@ {zJl

t1C1~~ = 8.65 fl.·FfI~T

NGG/ST1vG HOHGiJlS d ~ 20 - 3 - •7S(Z :: 16.63"

'Rf),vt: IN S~D~r DR. 11- =(.OS7tf)(952)(lZ)'L. = /7.69 ~-+i4r

EINf IN LoNG U f< M- : ~052.4)(/151,) (tg)L:: IG, /6 ~-~'fi:T
AS ~ 0.67 i 1)"'-Ip+ (SEG. F ',7) U5E it 5"@ f'Z " ~ -:: 6"@ 1'2. II
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17.69 k-'ft
.62 sq in
.67 sq in
.83 sq in

12.00 in
16.63 in

1350. psi
22.0 ksi
60. ksi
9.29

WIDTH OF SECTION =
DEPTH OF SECTION =

APPLIED MOMENT =
CALCULATED STEEL AREA REQUIRED =

MINIMUM FLEXURE STEEL AREA =
1-1/3 CALCULATED STEEL AREA =

WORKING STRESS DESIGN
*** FLOOR SLAB, BOTTOM REINF.
MOMENT GIVEN, FIND As

ALLOWABLE CONCRETE FLEXURAL STRESS =
ALLOWABLE STEEL TENSILE STRESS =

STEEL YIELD STRESS =
MODULAR RATIO (Es/Ec) =

I.
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

s413::"y/.10hn Carollo Engineers " . pagef~2of _
~.,,-:-.i,.;:-._._,··-..,.:-,,',;,77~~------------------ ---.. .....----.-----------------~-----------------
'c" projec1a BY-PASS CONDUIT AT SQUAW PEAK WTP job: 3249C.I0

cli.n~: FLOOD CONTROL DISTRICT OF MARICOPA CTY.design: RDT date: 7/18/90
subject: CONCRETE STRESS ANALYSIS & DESIGN checked: date:
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103.72

l
"

I I

10 X /2

~.

AOA ~ (64.17~16.17)(l6)/z ~G42.67~

IS .12\~ Ac,: (13)(ls,n) 1- (I )(1&.17)-; 2/3.n

10')(J,,' Ac : (flXls.n);. (,)((6.17) ~ 1~3
16'..1" !

~----i:~;'". '."

./ ji •

~ = (430,61 + i03.72.)(9.S~) -= 5/J 9 cy
6't.17 ~

/2 I r/1 - 45~ .67'
4 I 728VRu~ <l

-4--66-.-67---:-'--3b ~ 430.61'

CONCRSTG: (f30,61)(2.219) + (103.7Z)(IAte) :: 1162 cy

(43D.67) (414.3) r (j03,7Z)(353.4) : 1./5 IDOLes
i 2 ."_

BY ..~ Te~~~~U:~~~~~?~~~~~~::No.G~.L.00 .
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:- 2?6 £85

= 69

:' 255

6 10 l,;BS

~o c,/

66 CY

:: 21..9
-:: /60
~ '1C;

42<;' ~ ~ 662

,
:: J70 l( I,$OL

~ 5cy

I- = G3 LF

'= (12)(5)(63)/27 = 140 CY

=~12)(5oS) - 7T ( t:j)/8] (63)/27 =
:: RI2)(5) -1rtn1.ltI (63)/ Z7- .... '

i 12
1

}

13EDDltJ6
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......... .. .~/P.I ..~Y.:-..PA~$ .

13uLI<.J.JE1JO /iJ FOR£BAY

ilI4.£)(J) + (3)(,5)J (7.67) /27
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l?~FL = ('<?3, c[70- let) 916) /27 ::: 2409 cy
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........./i!r~.,. . ..~~~~!:!.T!A~ .

USE llzH: IV SI 0<= SWPE.5

AS>"M~ WJNCA ~'D ?YR~M!0 WI~"J

'Borror! A{2~tl:: (36)'- ~ /2·96 91'~
S'l.if2.l:'ACc- ArU", ':. 8'6'2.2.

AvG 'DEj:71'"j1 ':: /9'

£XCIr'JAT:Dr,) (ADeT S'TO. C· 1'3.35)
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V= 4541;/1-7 = /69 cy

I

1-
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$ourf,J HONoJ...fT1K" ~11:tCul.- (2Z)(J)'?.+(Z)(J)(Cl,n)

EAST tf.;Jm- W~14 .. (20In)(I)(IB)(2)

~r~ WAl..t- (20.li;( 12)( ,) - 2.rr(~)14
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TlO'1x /.oQ3

4<1 J x /.$O-z..

= 442x ,.043 ::: 461
:: &7 x O,66g = 44
':: 606 x 1.502.. :::: 909

"= 9~x 0.66'1 64-
= 4~ ~ 2·044- .:= 9~

= 1<67 lC [.043 := 195

jj: 5: 2~2)(19:(2.0 ') i- (I 9)(g.17) +~ )(2.0~(,?)+ ...
-(42)(2/.67) ] ::

# 6: 2.[(19)(12.67)] ':

BY~,f"e~g~,,~u:~~~~~.::~~~~~H~~No.G;fH OF HHH
CHKO.~;; ill" :ATE ..:13t.-..1!~.~.~.~ ..JOB NO "!.'7.-: G.d9 ..···· ..·./ilrall · ..ri)!-tI'1~D.T!S~ ..

j:26JNF".

N. w~~Lt
+0- r- . {57 +/~)(12.75 + /4.g:?> - /5 J 7 )t I, o~3 I "''Z1... i.:; .'\"" ..•..\ ~

.- :. .:) .~.-
t Z STU135 ~ ~ (3 '1'"( 36t·I(~(37+1~ )(et.33) :: 2/ ;2 2.. y ; soz = 3/ <lYI

r'" ,:;:) ~

... ..-, (37+ /rg) (5. 25 --/0. 2S) ~ 153< 2.D4lt /74'5r-

~cg (37+/g)(7.C{-Z) ::: 40'7:, ~ 2.67 -= /o<t9

P'6/.1 FL.eaz. : #:or- (2)K37)(14.50 +5.92)+ (/6 )(35. 678 = 2652 x }.043 ::: 2766.:;;;

#7 (37 )(7.» =: 27'l x 2.044 = 567
#'6 {37 )(2.&7) 99 x 1.67 = '263

Cown II) # 4 ('2"2.)(1. J7+ '3. J7)
~ 7 (4)(I1.QZ)

~PLo6[.JML. ~ #5 (17X22,50) t-(21 )(2.?3)
#: 4 ('L1)( 3,17)

ft 6 (2;(21) (9 of 5.4-2)

GAsri;w~,.

wAu"S

SaVTJ.JW-Al"L #S; (1)(20)(7)+ (2)(15)(16) +(1.)(-nXl. 0g)+" .
+(2)(2,25)(2'2.) = 95/ x /.043 -; 992

N/)~ (13.)(:23.33)(2) +(9X 'S,33XZ) : 883 )t' /.D43 :: 92/

Lou FLC01'2.. #5 (2)(23)(10 .61) + (2)(~2...X 2.2.67) _. ·[94?x [.04') = 2032
#b (13) (9. 3lJ) : 2Jb )C /.502 = 124
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CHKO. il.Vvr~. DATE .. ~ !.1 ..JOB NO. . }'?-.'J:r.C;; !9 .
.........I.~ . . ...Q1/.J.J.A.m.TI~5 ..

I.

f

72E'1 N F. Con f;

tJOOlT/oJJA v #4 (21)(14. 67)(2) = 6/6 x O,66Ci - 4/1 Jbs.-
/,J~12a a::/"~ #=s (?-/)(17.0)(2) -= 7/4 X 1·043 ": 745

#6 ('2-1) ('},17)(2) -= 3ZS ~ },So"Z, = 57g

Soun-J WAl...L #4 (12) (b.O) :: 72 x O,66't ": 4t
kl1(l:l: 1311 I="b. ('3) (1'].67) -= 7/ )C 1,501- - /07-

'#7 (3)(24) -: 72 x 2.044- -= 147

Veer Bi4 #4 (~X633) := 51 x ,66'6 -= 34-
'-

$D!ir~ !..JAIL #=<6' (4-) (13,75) ~ 55 x 2.67 (47
!

::

'3 V~R.r# #4 (~)( 1.'33)(3) := 56 X ,66g -= 37
VANe":' If.S (2)( lO:lS) (3) -= 62 x }.043 := 64

J.lD2e VANE #=4 (33)(3. t7) := lOS x D,{'(6 -= 70
(lbJAUS ItS (44)( 2· Z~) :: J2S )<. I, ocr3 :: 1'30
S'QVIV rp f*q (50) :: 50 x 3.40 '= /70~

£1,,8/.SI..AB 'it q (2)(6 )(2/. 67) -= 260 ;< 166g := /14
#* 5 (w)(t.Og +gA'S) =33/ x 1.043 - 345-

E~ HIXt£. P: 4 (/9)(2)(lo.9g) :: 4/7 x O.66~ -= 'l7Cj
i36AM Ho{, (b)(21.67) -=- f~2 x /.SO'2.. = 2/3

#7 2(5.5) = II x 2.oCl-Q-- -= :2.2.
'#10 2(11.5 1'/6+ 25.33) '"; /06 x 4.303 =-455

Tarnz..LNIS 5}/~ 4) 176
SJJECT 6-5 21, 933

--- '26, J0 9/OTAL
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(').) (!~.5 +I.S + 2./7) :=

VERT; (16) (1533 + 1+ '2./7) =
(g) (/5,33"'1-4) =:

I '"
K. ·,'h.·."' ....

;.,'.::..... :..•.".'....•..:,.::,. ,.,..:..:.,~;,,--.,',."-
" ._~ ,,-,,~," .

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TOTAL

I

i

11-71r '''-A-i,"'Ib ~ ~ () L I

-;T).~
ESTIMATOR 't:-ztC!

SHEET NO. (3 -9OF

ADJUSTMENT

,5f,

2.'25

7·10

7·00

15·50

-:SCQ

?S.oo

UNIT PRICE

30o.cC

ITEM

701£

QUANTITY
& UNIT

/331ON

S07o~

COST ESTIMATE

~
OHN CAROLLO

ENGINEERS
PHOENIX, AZ • WALNUT CREEK, CA• ~~"'~UF<.~ '. VISAL1A.CA
TUCSON, AZ • SAN DIEGO, CA

DESCRIPTION

96" 'Rep

Mise SI€EL (?JctDHeJT5)

G.

5

9

4.

ITEM NO.

TOTAL

PROJECT §::JtJf.;.j "PI!!!/:,,:c..

JOB NO. -:3 24C1C. ,10
STRUCTURE /?Y~ ,0;'0 5 $:

'1
I
I
I
I
I
I
I
I
1'-
I
I
I
I
I
I
I
I
I



Division of Design

Denver, Colorado

BUREAU OF RECLAMATION

By w. T. MOODY

.Moments andR.eactions for
Rectangular PI~tes

~~TER RESOURCES TECHNICAL PUBUCAnON

~ineering Monograph No. 27

United States Department of the Interior

I
I
I
I

JI
I
I
I

'
I
I
I
I
I
I
I
l
I



W-2

I

BOUNDARY CONDITIONS

li-,... p _.

LOAD X

r-~
r_AID

i..p";

LOAD :2'
UNIFORMLY VARYING LOAD
OVER 2/3 THE HEIGHT
OF THE PLATE

LOAD :a:
UNIFORM LINE LOAD UNIFORMLY VARYING LOAD
ALONG THE FREE EOGE p. 0 ALONG y. bIt
FOR CASES I AND 3

y y
I I
~---o ..- ....... ~-a-- .....
I . , I ,. ., + -1

':Free ... _ ,. ,. I I
I I
I ..., ..,
I I

I
I ,
I I,

_Lx I

~-x
0 0

CASE 4 CASE 5
PLATE "IXED ALONe PLATE FIXED ALONG
TWO ADJACENT EDGES FOUR EDGES
AND FRE£ ALONG THE
OTHER TWO EDGES

CASE 3

--1
I

:
I
I..,..,.., :

;.,..,..,...,h-,...,..,J-..L x

PLATE 'IXED ALO'"
ONE EOGE. FRa ALONG
THE OPPOSITE E08£.
AND HINGED ALONG
THE OTHER TWO EDGU

LOAD DI[
UNIFORM MOMENT ALONG
THE E08£ Y _ b FOR
CASES 1,2, AHD 3

t~. ,
I
I

•
~----o ----~

LOAD XI
UNIFORMLY VARY'NG LOAD
P • 0 ALONG x. a/2

LOADING CONDITIONS

CASE 2
PLATE FIX£D ALONG
THRE£ EDGES AN 0
101108£0 ALONG THE
FOURTH EDGE

LOAD m
UNIFORMLY VARYINCl LOAD
OvER lIe THE HEIGHT
OF THE PLATE

fi ~ ~ fJ1_ . L. L. . l' I :j.......p-,.... l-c-p-"': --9-'" "'-p-~

LOAD 1 LOAD n LOAD m LOAD Dr
UNIFORM L.OAD OVEIt UNIFORM LOAD OVER UNIFORM LOAD OVER UNIFORMLY VARY,,,, LOAD
THE FULL HEISHT 2/3 THE HEIGHT 1/3 THE HEIGHT OVER THE FULL HEIGHT
OF THE PLATE OF THE PLATE OF THE PLATE OF THE PLATE

~11 1-1r-t . I
I..,;J I!-~ ,,
I

-joo> -... __l j-
T; . r,o
-... p ....- .... ....-p

CASE I
PLATE FIXED ALOlIe
THRE£ [OUS AND
FREE ALONG THE
FOURTH EDGE

LOAD %I
UN,FORMLY VARYING LOAO
OVER 1/3 THE HEIGHT
OF THE PLATE

I
I

I

I

I

I

I

I

I

I

I
I

I/S, '/4, 3/8. 1/2. 3/4. I. and 3/2.
I/S. 1/4. 3/8. 1/2, 3/4. and I.
3/8. 1/2. 5/8. 3/4. 7/8, ond I.

based an a Poisson's ratio crt 0.2.

NOTES
The various CDses are analyzed for the indicated

ratios of a/b.
Cases I, 2. and 3:
Case 4
Case 5
All results areI

I

I
I
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Method of Analysis

THE FINITE difference method is based on the
usual approximate theory for the bending of thin
plates subjected to lateral loads. l * The custom
ary assumptions are made, therefore, with regard
to homogeneity, isotropy, conformance with
Hooke's law, and relative magnitudes of de
flections, thickness, and lateral dimensions. (See
Appendix II.)

Solution by finite differences provides a means
of determining a set of deflections for discrete
points of a plate subjected to given loading and
edge conditions. The deflections are determined
in such a manner that the deflection of any point,
together with those of certain nearby points,
satisfy finite difference relations which correspond
to the differentia.l expressions of the usual plate
theory. These expressions relate coordinates and
deflections to load and edge conditions.

'Numbers in superscript refer to publications in List of References on
page 89.

In this study, for each load and ratio of lateral
dimensions, deflections were determined at 30 or
more grid points by solution of an equal number of
simultaneous equations. A relatively closer spac
ing of points was used in some instances near
fixed boundaries to attain the desired accuracy in
this region of high curvature. For the afb ratios
1/4 and 1/8, one and two additional sets, respec
tively, of five deflections were determmed in the
vicinity of the x axis. Owing to the limitations on
computer capacity, these deflections were com
puted by solutions of supplementary sets of 20
equations whose right-hand members were func
tions of certain of the initially computed deflections
as well as of the loads. In each case, the solution
of the equations was made through the use of an
electronic calculator.

Computations of moments and reactions were
made using desk calculators and the appropriate
finite difference relations. The finite difference
relations used are discussed in Appendix II.

3
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Results

FIGURES 1 through 36 present the results of these
studies as tables of dimensionless coefficients for
the rectangular components of bending moment
and for reactions at the supports. The studies
were carried out for the following edge, or boun
dary, conditions:

Case 1: Plate fixed along three edges and
free along the fourth edge.

Case 2: Plate fixed along three edges and
hinged along the fourth edge.

Case 3: Plate fixed along one edge, free
along the opposite edge, and hinged along
the other two edges.

Case 4: Plate fu.ed along two adjacent
edges and free along the other two edges.

Case 5: Plate fixed along four edges.
The loads, selected because they are represent

ative of conditions frequently· encountered in
structures, are:

Load I: Uniform load over the full height
of the plate.

Load II: Uniform load over 2/3 the height
of the plate.

Load III: Uniform load over 1/3 the height
of the plate.

Load IV: Uniformly varying load over the
full height of the plate.

Load V: Uniformly varying load over 2/3
the height of the plate.

Load VI: Uniformly varyingload over 1/3
the height of the plate.

Load VII: Uniformly varying load over 1/6
the height of the plate.

Load VIII: Uniform moment along ,the
~dge y=b of the plate for Cases 1, 2, and 3.

Load IX: Uniform line load along the free
edge of the plate for Cases 1 and 3.

Load X: Uniformly varying load, p=O
along y=b/2~

Load XI: Uniformly varying load, p=O
along x=a/2.

Plates with the following ratios of lateral
dimensions, a, to height h, were studied for
the first four cases: 1/8, 1/4, 3/8, 1/2, 3/4, 1, 3/2.
The analysis was carried out for these cases
using Loads I through IX and a.ll dimension
ratios, except that Load IX was omitted from
Case 2 for obvious reasons, and Loads VIII and
IX and the ratio a/b=3/2 were omitted from
Case 4. It will be noted that for the first three
cases, which have symmetry about a vertical axis,
the dimension a denotes one-half of the plate
width, and for the fourth, unsymmetrical case, a
denotes the full width. For Case 5, lateral

5



TA.BLE l.-Effect of Poisson's Ratio v.) on Coefficients of Maximum Bending Moment at the Center of a Uniformly
Loaded Rectangular Plate Fixed Along Four Edges

MOMENTS AND REACTIONS FOR RECTANGULAR PLATES ~C,
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1-1-5

can be determined easily, since the deflections
computed from finite difference theory are in
dependent of Poisson's ratio. Futhermore, the
bending moments at, and normal to, the fixed
edges are unaffected by this factor. It is reason
able then to conclude that insofar as the moments
which are most important in design are concerned,
the maximum effect for this case will occur at
the center of the slab.

Table' 1 shows a comparison of maximum bend- '.'
ing moment coefficients at the center of a uniformly
loaded plate for several values of p. and for each
ratio of aJb for which Case 5 was computed.
For a change in Poisson's ratio from 0.2 to 0.3
it is noted that the maximum effect on the bending
moment coefficient occurs at a/b= 1, where the
change in the coefficient is less than 8 percent.

Values of Ms!Pa'

c:::::::::::::
0.3a/b~ 0 0.1 0.2

0.375 -0.0423 -0.0424 -0.0424 -0.0425
0.5 -0.0403 -0.0407 -0.0411 -0.0415
0.625 -0.0358 -0.0367 -0.0376 -0.0384
0.75 -0.0298 -0.0311 -0.0324 -0.0337
0.875 -0.0235 -0.0251 -0.0267 -0.0283
1.0 -0.0177 -0.0195 -0.0213 -0.0230

6

dimension ratios of 3/8, 1/2, 5/8, 3/4, 7/8 and 1
were studied, subjected to Loads I, X, and XI.
For this case; a and b denote the full lateral
dimensions. All numerical results are based on
a value of Poisson's ratio of 0.2.

The arrangement of the tables is such that
each coeffiCient, both for reaction and moment,
appears in the tables at a point which corresponds
geometrically to its location in the plate as shown
in each accompanying sketch.

Effed of Poisson's Ratio

A question which frequently arises is: What
effect does Poisson's ratio have on the bending
moments in a plate? For the plate fixed along
four sides, a clear understanding of this effect

I-
I
I
I
I
I
I
I
I
I
I
I
I
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RESULTS 7

Mx My

Y/b ~ 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1.0 .... 1249 t-.0052 .... 0024 .... 0002 -.0014 -.0024 -.0027 0 0 0 0 0 0

~
0.8 .... 1248 1+.0051 .... 0023 .... 0002 -.0014 - .0023 - .0026 t-.0010 + .0005 +-.0000 -.0003 -.0005 - .0005
0.6 .... 124 7 1+ .0052 +- .0023· + .0002 -.0014 -.0023 -.0027 +-.0010 +-.0005 +.0000 -.0003 -.0005 -.0005

II 0.4 + .1250 1+ .0051 +-.0023 +.0001 -.0014 -.0023 - .0027 .... 0010 +-.0005 +-.0000 -.0003 -.0005 -.0006
..Q 0.2' ... 1185 1+ .0048 ....0021 +-.0001 -.0013 -.0021 -.0024 +-.0010 +.0004 -.0001 -.0004 -.0006 -.0007
~ 0 .... 0504 0 ".0001 +-.0003 ... 0005 ....0006 +-.0007 0 + .0006 +.0016 +.0025 +-.0031 +-.0033

R~ .... 0504 .... 0116 ".0568 +-.0893 +-.10841" .1141
1.0 +.2483 I'" .0209 +.0096 + .0007 -.0057 - .0096 -.0109 0 0 0 0 0 0

~
0.8 +.2523 !+- .0206 +.0093 +.0006 -.0056 - .0093 -.0105 +- .0041 +.0019 +.0002 ....0009 - .0016 -.0019

0.6 +.2513 !+" .0205 +.0093 .... 0006 - .0056 - .009 3 -.0105 +.0041 + .0018 +.0000 -.0013 -.0021 -.0023

II 0.4 + .2512 1+.0196 ....0085 .... 0003 - .0054 -.0088 - .0099 +.0039 + .0016 -.0004 -.0018 .0027 -.0030
..Q 0.2 + .1905 '+.0137 +.0053 -.0003 -.0039 -.0059 -.0065 + .0027 ..... 0007 -.0011 -.0024 -.0032 -.0034

........
0 0 +0295 0 +.0005 .....0013 ....0020 +.0025 +.0027 0 +.0023 +.00631+.0101 +.0126 +.0135

R~ + .0295 +.02361+.1131 .... 1786 .... 21741+.2301
1.0 +.3711 '+.0476 +.0219 +.0016 .0130 - .0218 1- .0247 0 0 0 0 0 0

~
0.8 + .3896 ".0466 +.0208 .... 0012 -.0126 - .0208 1-.0235 +.0093 ".0042 +.0004 -.0022 -.0038. -.0043

If) 0.6 +.3757 1-.0442 ....0193 ..... 0007 -.0122 -.0199 -.0223 .... 0099 +-.0036 -.00071-.0039 -.0059 -.0065
II 0.4 +.3541 +.0379 +.0155 -.0003 -.0107 -.0167 -.0196 +.0076 ".0024 -.0021 i -.0054 -.0075 -.0082

~ 0.2 +.2133 .... 0210 ....0075 -.0009 -.0059 -.0085 -.0093 + .0042 ".0009 - .0017 1-.0034 -.0044 -.0047
0 0 -.0015 0 +.0010 +.0027 .... 0043 ".0054 +.0058 0 +.0050 ".01351+.0215 +.0269 ".0288

R;--.b .0015 t-.0303 + .1666 +.2644 +.32201+.3410

1.0 .... 510 I +.0852 + .0384 .... 0022 -.0233 -.0383 -.0432 0 0 0 I a 0 0,-
- .000 I 1- .0049 -.0077 -.0096

~
0.8 +.5331 ....0807 +.0349 .... 0013· -.0218 - .0353 - .0397 .... 0161 + .0068

0.6 + .4805 ....0712 +.0298 -.0000 -.0199 -.0313 -.0350 +.0142 "1".0051 -.00261-.0084 -.0120 -.0132-_. _. -_._-
II 0.4 .... 4148 .0545 +.0209 -.0014 -.0156 -.0233 -.0258 .... 0109 + .0026 -.0043 -.0094 - .0125 - .0135
..Q 0.2 t- .1928 + .0250 ....0087 -.0009 -.0063 -.0089 -.0096 .... 0050 +.0015 -.0003 -.0008 -.0.008 -.0007

~ 0 -.0294 0 .... 0019 +.0050 +.0080 .... 0100 +.0107 0 + .0094 +.0252 +.0399 .... 0499 +.0534

R;-...& -.0294 +.0482 .... 2263 +.3559 .... 4322 i+ .4572.

1.0 +.8592 .... 1788 +.0716 -.0010 -.0471 -.0726 - .0807 0 0 0 0 0 0

~
0.8 .... 7864 .1552 .... 0607 - .0020 -.0414 -.0630 -.0698 + .0310 .... 0112 -.0027 -.0119 -.0172 -.0190

I') 0.6 .... 5989 .1207 +.0460 -.0033 -.0336 -.0498 -.0549 + .0241 + .0071 -.0067 -.0166 -.0225 -.0245.. 0.4 ~. 4378 .0786 .....0280 -.0033 -.0214 - .0306 -.0333 +.0157 +.0036 - .0049 -.0100 -.0127 - .0135
..Q 0.2 +.1185 .0289 + .0109 +.0009 -.0034 -.0049 -.0053 +.0058 ....0060 .... 0115 + .0186 +.0241 ..... 0262

~ 0 - .0694 0 +.0042 ..... 0115 +-.0182 + .0227 + .0242 0 .... 0212 .... 05761 ..... 0911 .... 1135 + .1212

R.--....J:J - .0694 +.0806 +.3383 +.5271 +-.63681+.6725
1.0 +1.2115 1+.2613 +.0883 -.0105 -.0654 - .0927 - .1008 0 0 0 0 0 0

- 0.8 +.9558 1+ .2146 +.0727 - .0097 -.0551 - .0774 -.0940 .... 0429 + .0134 -.0051 -.Gl64 -.0224 -.0243

0.6 +.6250 1+ .1547 ..... 0525 -.0083 -.0411 - .0566 - .0611 .... 0309 + .0090 -.0069 -.0169 -.0222 -.0238..
..Q

0.4 +.3984 1+ .0916 t-.0305 -.0043 - .0216 -.0290 -.0310 .... 0183 +.0069 .... 0029 .... 0030 +.0045 +.0053

~ 0.2 .... 0434 !+" .0303 + .0127 .... 0047 .... 0033 t-.0042 +.0048 + .0061 .... 0149 +.0339 +.0542 +.0689 +.0742

a -.0939 0 t-.0074 +.0199 +.0311 +.0384 .... 0409 0 ...... 0369 + .0996 + .1556 +.1919 +.2043

R~ -.0939 ...... 1167 + .4453 ..... 6760 +.8043 +.8450
1.0 +1.6267 1+.3304 +.0700 -.0345 - .0730 -.0844 -.0865 0 0 0 0 a 0

~ 0.9 +1.0975 1+.2609 +,0565 -.0296 -.0599 -.0670 -.0683 +.0522 +.0116 -.0069 -.0143 -.0165 -.0169
If)

0.6 .... 5876 1+.17-78 +.0399 -.0195 -.0385 -.0422 -.0422 ....0356 +.0115 ..... 0017 +.0011 +.0035 +.0049
11 0.4 .... 3166 f+ .0981 +.0239 -.0056 -.Of 16 -.0101 -.0090 +.0196 +.0177 +.0315 ..... 0495 +.0634 +.0685
..Q

0.2 -.0540 +.0302 +.0140 ..... 0140 ..... oii"l +.0273 ..... 0296 +.0060 +.0389 ..... 0912 +.1388 .... 1699 +.1805........
0 0 -.1168 0 .... 0159 .... 0388 .... 0565 t-.0668 +.0702 0 .... 0796 .... 1939 +.2823 .... 3340 .... 3508

~J -.1168 .... 2429 +.6510 +.8793' +.9832 +1.0123

y

POSITIVE SIGN CONVENTION

Moment: (Coefficient) (pbZ)

Reaction: (Coefficient) (pb)

'y
Ir···O--- --·0 ---1

1-..&:.,......-+----;'7·---.i:
:·Free

I

I
I

I

I

I

I

L
I

I

I

I

•

I

FIGURE I.-Plate fixed along three edges, mlJment and reaction coefficients, Load I, u/n.ijorm load.
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MOMENTS AND REACTIONS FOR RECTANGULAR PLATES

FIGURE 4.-Plate fixed along three edges, moment and reaction coefficients, Load IV, uniformly varying load.

y

POSITIVE SIGN CONVENTION

Moment (Coefficient)(Pb2
)

Reaction (Coefficient )(pb)

Mx : MyI

Y/b ~o 0 0.2 0.4 0.6 0.8 /.0 0 0.2 0.4 0.6 0.8 1.0

1.0 + .0082 + .0004 +.0002 ...0000 -.000 I .0002 -.0002 . 0 0 0 0 0 0

CD 0.8 +.0251 ".0011 +.0005 +.0000 -.0003 -.0005 -.0005 :+ .0002 ".0001 +.0000 -.0000 -.0001 -.0001
~ 0.6 + .0496 .0021 +.0009 +.0001 -.0006 -.0009 -.0011 +.0004 +.0002 +.0000 -.0001 -.0002 -.0002

II 0.4 +.0151 1+.0031 +.0014 .... 0001 -.0008 -.0014 -.0016 +.0006 ....0003 +.0000 -.0002 -.0003 -.0003
..Q 0.2 .... 0942 +.0038 +.0016 .... 0000 -.0010 -.0011 -.0019 ' .... 0008 +.0003 -.0000 -.0003 -.0005 -.0005
~ 0 +.0460 0 +.0001 ....0003 +.0005 +.0006 + .0006 0 1+.0005 .... 0014 .... 0023 +.0028 +.0030

R~ .... 0460 + .0136 +.05431+.0839 .... 1004 .... 1056

1.0 +.0141 .... 0022 .... 0012 .... 0002 -.0006 -.0012 -.0014 0 0 0 0 0 0

-S
0.8 ....0523 .0046 +.0022 +.0002 -.0012 -.0021 -.0024 ;....0009 ".0005 + .00021 .0000 -.0002 -.0002

0.6 +.1015 .0083 .... 0037 .... 0002 -.0023 -.0038 -.0042 '" .0011 ".0001 -.0000 -.0005 -.0009 -.0010
II 0.4 + .1514 .0114 +.0049 +.0001 .0032 -.0051 -.0051 +.0023 +.0008 -.0004 -.0013 -.0019 -.0021
..Q 0.2 .... 1494 .0102 ....0037 -.0004 -.0030 -.0043 -.0041 +.0020 +.0004 -.0011 -.0022 -.0029 -.0031
~ 0 .... 0304 0 ....0004 .... 0010 +.0016 + .0020 + .0021 0 +.0020 +.00521+.0081 +.0100 +.0101

R~ ... 03041 .... 0309 + .1052 + .1563 + .1856 .... 1950

1.0 +.0189 +.0066 +.0040 + .0008 -.0020 -.0039 - .0045 0 0 a 0 0 0

CD 0.8 +.0885 .... 0117 +.0056 +.0006 -.0031 - .0054 -.0062 + .0023 ....0012 +.0004 -.0002 -.0005 -.0007
;;;-..

0.6 +.1541 +.0116 .... 0015 .... 0001 -.0049 -.0019 -.0088 ,+.0035 +.0013 -.0006 -.0020 - .0029 - .0032
II 0.4 .... 2107 +.0208 +.0019 -.0007 -.0061 -.0090 -.0099 '+.0042 +.0009 -.0019 -.0042 - .0056 -.0061
..Q 9·2 .... 1691 .... 014·5 +.0045 -.0012 -.0042 -.0051 -.0061 +.0029 .... 0001 -.00221-.0039 -.0048 -.0051
~ 0 .... 0102 0 +.0008 ".0020 +.0030 +.0038 +.0040 0 +.0039 +.0099 +.0152 +.0188 +.0200

Rx~ +.0102 +.04741+.1488 +.2154 +.2526 +.2645

1.0 +.0326 +.0151 .... 0088 ....0015 -.0046 -.0084 -.0091 0 0 0 1 0 0 0

~
0.8 + .1315 ....0216 + .0099 +.0001 -.0059 -.0099 -.0112 !+.0043 ".0020 +.0002 i-.OOII -.0019 -.0022
0.6 ".1912 "':0213 ....0108 -.0005 -.0019 -.0119 -.0132 : .... 0055 .... 0015 -.0020 -.0041 -.0064 -.0070

II 0.4 .... 2421 ".0211 +.0092 -.0019 -.0082 -.0115 -.0125 ,+.0055 +.0004 -.0042 -.0016 -.0097 -.0104
..Q 0.2 .... 1601 +.0160 +.0041 -.0017 -.0044 -.0055 -.0058 ".0032 -.0002 -.0026 -.0039 -.0044 -.0046........

0 0 -.0045 0 ....0014 +.0033 +.0050 +.0061 +.0065 0 ....0068 + .0161 +.0252 +.0307 .... 0325
R~y -.00451".0744 +.19421 .... 2699 .... 3108 ... 3236

1.0 + .1061 .0406 .... 0196 +.0013 -.0115 -.0190 -.0214 ; 0 0 0 I 0 0 0

~
0.8 .... 2011 .0433 +.0111 .0003 -.0119 -.0184 -.0205 .... 0087 +.0031 -.00121-.0042 - .0061 -.0067.... e.6 +.2408 .0426 +.0145 -.0026 - .0124 -.0174 -.0189 +.0085 +.0010 -.00551-.0102 - .0130 -.0139

II 0.4 +.2542 .0349 .... 0091 - .0039 -.0102 -.0130· -.0138 ....0070 -.0011 - .00151- .0115 -.0131 -.0143
..Q 0.2 .... 1337 .0163 ...0031 - .0017 -.0031 -'.0033 -.0033 .... 0033 +.0001 -.0000 +.0014 +.0029 + .0035
~ 0 - .0196 0 + .0028 +.0064 .... 0093 + .0111 + .0111 0 + .0139 +.03201+.0465 +.0554 + .0584

~Ry -.0196 .... 1256 .... 2666 1+ .3496 +.3923 +.4055
1.0 + .1985 ".0644 .... 0253 - .0013 -.0172 -.0252 -.0216 0 0 0 0 0 0

- 0.8 .... 2564 .0601 +.0210 .0028 -.0161 -.0226 -.0245 ...0120 ....0034 -.0026 -.0065 -.0088 - .0095
0.6 +.2485 .0515 ".0149 -.0047 -.0145 -'.0189 -.0201 + .0103 +.0003 .0015 - .0125 - .0151 - .0159

II

..Q
0.4 .... 2411 .0312 +.0018 -.0049 -.0100 -.0118 -.0122 .... 0074 -.0021 -.0076 -.0099 - .0106 -.0107

......... 0.2 + .1108 .0154 .... 0025 .0006 - .0006 -.0000 +.0003 +.0031 .... 0018 .... 0060 .... 0116 + .0160 + .0175
0

0 - .0241 0 +.0044 .... 0096 .... 0137 +.0161 ".0169 0 +.0220 +.0482 .... 0683 .... 0804 + .0845
R~Ry -.0241 +.1691 +.3199 +.4038 + .4457 +.4584

1.0 +.3127 +.0857 .... 0207 - .0087 -.0199 -.0232 -.0238 0 0 0 0 0 0

~ 0.8 .... 2929 +.0730 .... 0158 -.0086 -.0172 -.0194 -.0198 + .0146 + .0023 -.0042 - .OQ72 -.0082 -0085....
0.6 +.2352 ....0560 + .0094 -.0083 -.0134 -.0142 -.0013 -.0094-.0141 +.0112 -.0011 - .0096 - .0096

II 0.4 + .2148 ....0359 +.0038 -.0053 - .0065 -.0057 -.0053 +.0012 -.0021 -.0023 .... 0012 +.0046 +.0059
..Q 0.2 +.0897 1+'.0132 .... 0021 .... 0025 +.0050 ....0069 .... 0076 ,.... 0026 + .0017 +.0220 .... 0356 +.0444 +.0414........

0 0 -.0204 0 ....0019 + .0158 +.0212 +.0243 +.0252 0 + .0396 +.0791 +.1062 .... 1214 .... 1262
-.......l!y -.0204 +.2452 .... 3964 ... 4668 + .4966 ".5047

y
I
!""-- -o---->f---·o - --~
! ~~ i ---f

,

I ~
i '
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Mx My

Y/b "'la- O 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 I 0.6 0.8 1.0
R..........Ry ~.0063 +.0809 + .0996 + .112 7 +.1204 +.1229

~
1.0 r.0063 0 0 0 0 0 0 0 0 0 0 0 0
0.8 +.1242 +.0049 +.0021 +.0001 -.0013 -.0022 -.0025 +.0010 +.0004 -.0001 -.0004 -.0006 -.0007

II 0.6 +.1254 +.0052 +.0023 +.0002 -.0014 -.0023 -.0027 +.0010 +.0005 +.0000 -.0003 -.0005 -.0006

..:e 0.4 +.1253 +.0051 +.0023 +.0002 -.0014 -.0023 -.0027 +.0010 + .0005 +.0000 -.0003 -.0005 -.0006

CI
0.2 +.1185 +.0048 +.0021 T.OOOI -.0013 -.0021 -.0025 +.0010 +.0004 -.0001 -.0004 - .0006 -.0001
0 +.0504 0 +.0001 +.0003 + .0005 +.0006 T.0007 0 +.0006 +.0016 +.0025 +.0031 +.0033R

y

_

+.0504 +.0120 +.0565 + .0891 + .1082 +.1146
R.......... R. -.0097 +.0412 +.1053 +.1482 + .1728 + .1808

::.:!
1.0 -.0097 0 0 0 0 0 0 0 0 0 0 0 0
0.8 +.2366 +.0165 +.0067 -.0002 -.0047 -.0073 -.0081 +.0033 +.0009 -.0011 -.0026 -.0036 - .0039

II 0.6 +.2557 +.0201 + .0088 +.0003 -.0056 -.0091 -.0102 +.0040 +.0016 -.0003 -.0018 -.0027 -.0030

~
0.4 +.2530 +.0196 T.0085 +.0002 -.0055 -.0088 -.0099 + .0039 +.0015 -.0004 -.0019 - .0029 -.0032
0.2 +.1908 +.0138 +.0053 -.0003 - .0039 -.0059 -.0066 +.0028 +.0007 -.0011 -.0024 - .0032 -.0035

CI
0 +.0295 0 +.0005 +.0013 + .0020 +.0025 +.0027 0 + .0024 + .0063 +.0101 + .0126 +.0135

R._ +.0295 +.0235 +.1131 +.1788 +.2176 +.2304
......... 11. -.0466 +.0061 +.1237 +.1983 +.2397 +.2530

~
1.0 -.0466 0 0 0 0 0 0 0 0 0 0 0 0

'" 0.8 +.3265 ... 0301 +.0109 .0013 .0089 -.0130 .0143 +.0060 + .0008 -.0038 .0073 -.0095 -.0102

II
0.6 +.3819 +.0403 +.0161 -.0007 .0116 -.0177 .0197 +.0081 + .0023 -.0028 -.0068 -.0094 -.0103

~
0.4 +.3624 + .0374 +.0148 -.0008 -.0108 -.0163 -.0181 + .0015 +.0020 - .0028 - .0065 -.0089 -.0097
0.2 +.2164 +.0211 +.0075 -.0010 -.0059 -.0085 -.0092 +.0042 +.0008 -.0019,-.0038 -.0048 -.0052

CI
0 -.0013 0 +.0010 +.0027 +.0043 +.0054 + .0058 0 +.0051 +.01351+.0215 +.0269 +.0288

R._ -.0013 +.0310 +.1684 +.2663 +.3238 +.3421
R........... R. -.0902 -.0050 + .1570 +.f529 + .3034 +.3192

~
1.0 - .0902 0 0 0 0 0 0 0 0 0 0 0 0
0.8 +.3904 + .0412 +.0128 - .0035 -.0126 -.0172 -.0186 +.0082 -.0005 -.0083 -.0143 -.0180 -.0192

II 0.6 +.4751 + .0512 +.0197 -.0036 -.0112 -.0242 -.0263 + .0114 +.0013 -.0083 -.0159 -.0201 -.0224

~
0.4 +.4302 +.0508 +.0173 -.0033 - .0152 -.0212 -.0230 +.0102 +.0011 -.0072 -.0137 -.0177 -.0191

CI 0.2 +.2041 +.0246 +.0078 -.0017 -.0065 -.0086 -.0092 +.0049 +.0009 -.0017 -.0030 -.0036 -.0037
0 -.0210 0 +.0019 +.0050 +.0078 +.0096 +.0102 0 +.0094 +.0248 +.0388 +.0480 +.0512

Rv_ -.0270 +.0511 +.2350 +.3590 +.4297 +.4525
R..........R. -.1465 +.0482 +.2410 +.3343 +.3158 +.3874

~
1.0 -.1465 0 0 0 O· 0 0 0 0 0 0 0 0

... <i.8 +.4416 + .0490 +.0086 -.0090 -.0/63 -.0189 -.0196 +.0098 -.0060 -.0197 -.0296 -.0354 - .0373
0.6 +.5465 +.0695 +.0142 -.0116 -.0225 -.0265 -.0214 +.0139 -.0054 -.0233 -.0366 -.0447 -.0413

II
0.4 +.4698 +.0594 +.0121 - .0097 -.0185 .0214 -.0221 +.0119 -.0039 -.0177 -.0277 -.0334 -.0353

~ 0.2 +.1159 +.0257 +.0053 -.0029 -.0051 -.0052 -.0050 +.0051 +.0013 +.0009 +.0021 +.0034 +.0040
CI

0 -.0530 0 +.0041 +.0098 +.0144 +.0171 +.0180 0 +.0201 +.04921+.0119 + .0854 + .0898
R._ -.0530 +.1403 +.3658 +.4989 +.5644 +.5831

R.......... R. -.1593 +.1304 + .3059 +.3109 + .3922 +.3969
1.0 -./593 0 0 0 0 0 0 0 0 0 0 0 0
0.8 +.4456 +.0465 +.0014 -.0129 - .0164 -.0166 -.0164 +.0093 ::'.0125 -.0294 -.0403 - .0461 - .0419

'11 0.6 +.5491 +.0664 +.0031 -.0174 -.0225 -.0221 -.0224 +.0133 -.0131 -.0363 -.0512 -.0592 -.061 1

~
0.4 +.4658 +.0562 +.0031 -.0142 -.0116 -.0112 -.0168 +.0112 -.0101 -.0265 -.0361 -.0418 -.0434

CI 0.2 +.1622 + .0237 +.0018 -.0033 -.0021 -.0014 -.0008 + .0041 +.0015 +.0035 +.0069 +.0095 +.0104

0 -.0584 0 +.0067 +.0139 +.0181 +.0211 +.0219 0 +.0334 +.0697 +.0934 +.1056 +.1093
R._ -.0584 +.2319 +.4659 +.5707 +.6115 +.6218

R.......... R. -.1381 +.2509 + .3&66 +.3870 +.3870 +.3859

'-!!:!
1.0 -.1387 0 0 0 0 0 0 0 0 0 0 0 0... 0.8 T.4395 +.0368 -.0086 -.0152 -.0143 -.0129 -.0124 +.0014 -.0238 -.0420 -.0505 - .0538 - .0547

II
0.6 +.5302 +.0531 -.0110 -.0201 -.0191 -.0169 -.0162 +.0106 -.0289 -.0533 - .0648 -.0693 -.0704
0.4 +.4491 +.0441 -.0090 -.0160 -.0139 -.0118 -.0111 +.0089 -.0211 -.0376 -.0445 -.0468 -.0474

~ 0.2 +.1588 +.0184 -.0020 -.00/8 +.0001 +.0021 +.0026 +.0037 +.0028 +.0082 +.0125 +.0141 +.0153
CI 0 -.0456 0 +.0115 +.0192 +.0225 +.0236 +.0239 0 +.0576 + .0959 +.1123 +.1180 +.1194

R,_ -.0456 + .3931 +.5702 +.6160 +.6244 + .6252

Y YI..---0--+--0-~
i 11"': I I

~ l/ I~;' I ---;r
F== /'-Hinged

I ~ -(~
~-+-

I === Moment = (Coefficient)(pb2 j -b R, I,

I
~

"':" F== Reaction = (Coefficient)( pb) 1/ Ry 7. /
X! F== I/O" ffT7

i I F== -(1M,, F==
-_-I-x f-- wFlo<

0 1 l.p-.j POSITIVE 5'." CONVENTION

FIOUBB lO.-Plate jized along three edges-Hinged along one edge, moment and reaction coeffi.cienta, Load I, uniform load.

------------------_ ..



RESULTS 19

Mx My

Y/b x/o- 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1R.......... Ry -.0003 +.0024 + .0064 +.0092 +.0109 .... 0114

:?!. /.0 -.0003 0 a a a a a a a 0 0 0 0
0.8 +.0250 ;'.00 10 + .0005 + .0000 -.0003 -.0005 -.0005 +.0002 ;'.0001 ;'.0000 -.0001 -.0001 -.0001

"
0.6 .... 0500 .... 0021 ;'.0009 +.0001 -.0006 -.0009 -.0011 +.0004 ;'.0002 +.0000 .0001 -.0002 -.0002

~
0.4 +. 0752 +.0031 +.0014 +.000 I -.0008 -.0014 -.0016 +.0006 +.0003 ;'.0000 -.0002 -.0003 -.0003
0.2 +.0941 +.0038 +.0016 +.0000 -.0010 -.0017 -.0019 +.0008 .... 0003 -.0001 -.0003 -.0005 -.0006c:s

+.0014 +.0023 +.00280 +.0459 a +.0001 +.0003 +.0005 +.0006 ;'.0006 a +.0005 +.0030
Hy- +.0459 ;'.0139 +.0546 +.0835 +.1003 +.1058
R.......... R -.0061 -.0102 +.0056 +.0169 +.0237 +.0260

1.0 -.0061 a a a a 0 a a 0 0 0 0 0
:::!. 0.8 +.0505 +.0042 +.0019 +.0001 -.00 II -.0018 -.0021 +.0008 +.0004 +.0000 -.0002 -.0004 -.0005

II 0.6 +.1020 +.0082 +.0037 +.0002 - .0023 -.0037 -.0042 +.0016 +.0007 -.0000 - .0006 -.0010 -.0011

~
0.4 +.1517 +.0114 ;'.0049 +.0000 -.0032 -.0051 -.0057 +.0023 +.0009 -.0004 -.0013 -.0019 -.0021
0.2 +.1495 .... 0102 +.0037 -.0004 -.0030 -.0043 -.0047 '!'.0020 +.0004 -.0011 -.0022 -.0029 -.0031c:s a +.0004 +.0010 +.0016 +.0020 +.0021 a +.0020 +.0052 +.0081 '!'.0100 ;'.01070 +.0304R

y
_

.... 0304 +.0309 +.1052 +.1563 +.1856 +.1950
R.............Ry -.0205 -.0283 +.0070 +.0313 + .0455 +.0502

~
1.0 .0205 0 a 0 0 a 0 a a a a 0 0... 0.8 +.0788 +.0091 +.0039 +.0001 -.0026 -.0041 - .0046 '!'.0018 +.0007 -.0003 -.0010 -.0015 -.0016

"
0.6 +.1550 +.0170 +.0070 -.0001 -.0048 -.0075 -.0084 +.0034 +.0011 -.0009 -.0025 -.0035 -.0038

~
0.4 +.2120 +.0207 '!'.0078 - .0008 -.0061 -.0089 -.0098 +.0041 + .0009 -.0021 -.0044 -.0058 -.0063
0.2 ;'.1696 +.0145 +.0045 -.0012 -.0042 -.0057 -.0061 +.0029 '!'.OOOI -.0023 -.0039 -.0049 -.0052c:s a +.0039 +.0099 +.01530 '!'.0102 a +.0008 +.0020 +.0030 +.0038 +.0040 +.0188 +.0200

R
y

_
..... 0 102 '!'.0475 +.1490 +.2157 +.2528 + .2647

R............ R. -0396 -.0396 +.0153 +.0508 +.0704 +.0767

~
1.0 -.0396 0 0 0 0 a 0 0 0 0 0 0 0
0.8 '!'.1042 +.0 139 +.0053 -.0005 -.0041 -.0060 -.0067 ....0028 +.0006 -.0014 -.0030 -.0040 -.0044

" 0.6 +.1956 ".0245 +.0087 -.00 13 -.0073 -.0 104 -.0114 +.0049 +.0008 -.0031 -.0062 -.0082 -.0089

~
0.4 +.2450 ".0269 +.0085 -.0023 -.0081 -.0110 .0119 +.0054 +.0001 -.0048 -.0085 -.0108 -.0116
0.2 +.1632 ".0159 +.0039 -.0019 - .0044 -.0054 -.0057 +.0032 -.0003 -.0029 .0043 - .0050 -.0052c:s
0 -.0040 0 +.0014 +.0033 +.0050 +.0060 '!'.0064 0 '!'.0068 +.0167 +.0250 +.0302 +.0320

Ry_ -.0040 ".0762 +.1959 +.2705 +.3102 '!'.3225
R.......... R. -0671 -.0273 '!'.0454 +.0834 +.1010 +.1061

1.0 -.0671 0 0 0 0 0 0 0 0 0 0 0 0
:::::t 0.8 +.1275 +.0181 +.0044 -.0026 -.0058 -.0071 -.0074 + .0036 -.0008 -.0051 - .0085 -.0106 -.0113...

0.6 '!'.2274 +.0301 ".0065 -.0048 -.0097 -.0115 -.0119 +.0060 -.0019 -.0094 -.0150 -.0185 -.0196
II

0.4 +.2616 .... 0302 +.0051 -.0055 -.0095 -.0107 -.0109 +.0060 -.0030 -.0106 -.0158 -.0188 -.019£

~ 0.2 ".1479 ".0155 +.0017 - .0027 -.0035 -.0033 -.0032 ....0031 -.0011 -.0027 .0027 -.0023 .0021
c:s 0 -.0155 0 +.0028 + .0060 +.0083 +.0097 ;'.0101 0 '!'.0138 +.0299 '!'.0417 +.0484 +.0505

R
y

_
-.0155 +.1405 '!'.2734 '!'.3424 + .3739 +.3828

R..........Hy -0764 +.0024 +.0716 +.0989 .... 1081 .... 1102
1.0 -.0764 0 0 0 0 0 0 0 0 0 0 0 0- 0.8 '!'.1300 +.0177 +.0016 -.0043 -.0060 -.0062 -.0061 +.0035 -.0028 -.0086 -.0127 -.0150 -.015'

II 0.6 +.2289 +.0289 +.0019 - .0074 -.0097 -.0098 -.0096 '!'.0058 -.0054 -.0149 -.0213 -.0248 -.0259

~
0.4 + .2583 ..... 0280 +.0006 -.0076 -.0089 -.0086 -.0084 '!'.0056 -.0064 -.0152 -.0203 -.0228 - .0235

c:s 0.2 ".1417 +.0137 -.0003 - .0027 -.0022 -.0015 -.0012 ;. .0027 -.0016 -.0019 -.0008 +.0003 +.0007
0 -.0149 0 +.0042 +.0081 +.0104 +.0115 +.0119 0 ;'.0211 +.0403 +.0519 +.0576 '!'.0593

R._ .0149 +.2009 +.3255 +.3761 +.3944 +.3988
R.......... R. -.0743 +.0499 +.0971 +.1058 +.1058 +.1053

~
1.0 .0743 0 0 0 0 0 0 0 0 0 0 0 0... 0.8 .... 1257 +.0145 .0025 .0055 .0052 -.0046 - .0044 .... 0029 -.0067 -.0134 -.0169 -.0183 -.0187

II
0.6 + .2208 ;'.02:;2 -.0046 -.0089 -.0081 -.0072 -.0069 +.0046 -.0118 -.0223 - .0273 -.0292 -.0297
0.4 +.2503 +.0219 -.0052 .0082 -.0071 -.0061 -.0058 +.0044 -.0123 -.0207 -.0240 -.0251 -.0253

~ 0.2 +.1461 +.010 I -.0022 -.0018 -.0005 +.0002 + .0004 +.0020 -.0019 -.0002 + .0017 +.0026 +.0029
c:s 0 -.0018 a +.0068 +.0106 +.012 I +.0126 +.0127 a +.0339 +.0530 +.0606 +.0631 +.0637R

y
_

-.0018 + .2862 +.3754 ;'.3960 +.3994 +.3997

y

POSITIVE SIGN CONVENTION

Moment =(Coefficient)(pb2)

Reaction =(COefficient)( pb )

~

o

: )f'o :-
l.Hinq1ed

I

I
i -
1

y
I_---0---+-'.0 --......
I.. :

o

FIGURE 13,-Plale .fixed along three edges-Hinged along one edge, moment and reaction coefficients, Load IV, uniformly varying
load.
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24 MOMENTS AND REACTIONS FOR RECTANGULAR PLATES

I
I

Mi My

Y/b ~ 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0 4 0 6 0.8 1.0

1.0 .... 1309 ° -0029 -.0051 .0067 -.0077 -.0080 a ° ° 0 0 0

0.8 .... 1222 ° -.002 8 -.0050 -. 0-:-0-:-6-:-5 +-_.:..:0:..:0,.:,7.:..4-+--'.:.0:..:0;.;7,.:,7+_0:-+-...;...::0..::0.=.05::.t_...;...::0-::0.=.0-:-9-+-....:..,:.0:..:0:...;'..::2,+- .00 I4 -.00 I5
0.6 +.1250 0 -.0028 -.0050 -.0065 .0074 -.0077 0 -.0006 -.0010 -.0013 ---.0-:-0:-/-:5-+---.':'00':'-16'-1

1-":0':'.4'-1-...-'."':"-:-26-:-0::-+ 0 -.0027 ~.00·i8-::-:Oci63 -.0072 -.0075 ° -.0006 -.0011 -.0015 -.00/7 -.0017
1-":0-:.2:-1-+-.",:"':'0:;"57~--::O:--+--. 0=0=2::-:,:+---.-=070:;"37:+-."':0:":0-=4-=8+-"':.0:":0:":5":5+--.0:-:0:-:5:-::7+-0~-+--':".-:0-:0":'0=-7 +_.-.-:0-::07172-+_---,.0"'0'"'1-:6-+---.'0:-:-0""18::+-~.0019

a -.0003 ° +.0005 "'.0009 +.0012 .... 0014 +.0015 0 "'.0025 +.0046 +.0061 "'.0070 ....0073

I
I

1.0
0.8
0.6
0.4
0.2

o

R?--.!!1-.0003 +.0869 +.1326 +./6/9 +.1783 .... /831
+.2949 0 -.01/4 -.0203 -.0266 -.0304 -.0317
+.2347 0 .0108 -.0191 -.0250 -.0285 -.0297
.... 2476 0 -.0102 .0180 -.0235 -.0267 -.0278
+.2347 0 -.0086 .0/50 -.0/94 .0219 -.0228
+.1211 0 -.0050 -.0081 -.0101 .0011 -.0115
-.0971 0 +.0020 +.0037 +.0049 +.0056 +.0059

RI~-.0971 +.1737 "'.26701+.3251 +.3574 .... 3677

o
o
o
o
o
o

o
-.0020
-.0026
-.0028
-.0019
+.0101

o 0
-.0035 -.0046
-.0047 -.0062
-.0051 -.0068
-.0033 -.0043

+.0185 ....0245

o 0
-.0052 -.0054
-.0071 -.0074
-.00781-.0082
- .0048 1- .0050
.... 02821... ·0294

1.0 .... 5262 0 -.0236 -.0416 -.0543 -.0619 -.0644 0 0 0 0 0 0

I
I

0.8

0.6

0.4

0.2

o

1.0

0.8
0.6
0.4
0.2

o

+.3276 0 -.0215 -.0378 -.0492 -.0560 -.0582 0 -.0044 -.0079 -.0103 -.0117 -.0122
+.3389 0 -.0190 .0330 -.0426 -.0482 -.0500 ° -.0060 -.0107 -.0142 -.0162 -.0169

+.2910 0 -.0145 -.0245 -.0310 -.0346 -.0358 ° -.0056 -.0/00 -.0131 -.0150 .0'56

"'.0752 ° -.0069 .0105 -.0123 -.0130 .0133 0 .0009 -.0009 .0006 -.0002 -.0001
- .206 9 0 + .004 3 -+. 0079 "'.0 I 0 5 ...:-:.0:-:1'-=2"':'/+...-:.0::-:1"':2:::7+-0:-+...-.-=072':"15=-++-.-=0::'3-::'9-=5-+''''-=,0:":5:":2-::7cr-~-. 706=-0=7 .+ .0634

R~ .2069 "'.2568 +.3921 .... 4779 "'.5256 +.54/0

+.8321 0 -.0356 -.0620 -.080/ --'.:.0:.,:9:-=0...:6+-..:.;.0:.;9:.;4.:...;..11--::.0_+--::.0__-t--'=0---.,.-t----'0'--t-_.=.0__+-. 0_
+.3840 0 -.0317 '-.0548 -.0704 -.0794 -.0824 0 -.0073 :-.0129j,:-.0169 '-.0192 -.0200
"'.3852 - 0 -.0267 '-.0452 -.0573 -.0641 -.0663 ° -.0094 -.01~8 1':'.0220 -.0252,-.0262

"'.2928 ° -.0189 '-.0307 -.0377 -.0413 -.0424 0 -.0070 -.0121 t.0154 -.01731-.0179
-.0161 0 -.0074 -.0099 -.0/05 .0105 -.0105 0 +.0036 +.00811+'.0124 ..... 01541+.0165

-.2870 '0 - +.0077 +.0140 ....0185 .0213 ....0222 0 +.0385 ....0~2T ".1063 +.1108

R~, -.2870 "'.3368 +.5139 +.6225 +.6818 +.7007

1.0 +1.4911 0 -.0521 -~.:.:10721:..:-!.:-18=-2-t--_._12':-17".-t._":'0_+-...,.:.0--,o--I 0 0
0.8 +.4033 0 -.0451 -.0736 -.0904 -.0991 -.1017 0 -.0115 -.0196 -.0250

o 0 0 0_ 0
0·---=-:0126 -.0157 -.0142 -.0120

o -.0056 +.0005 +.0103 +.aI80

o +.0216 +-:-0507 +.0763 '+.0928..._-- ..-
o +.0754 +./423 +.1898 '+.2171. -
o +.1765 +.2917 +.3608 -+.3972

~ -.2922 +.6928 +.9244 +1.0146 +1.0474 +1.0554

o
-'-0111
+.0208--
+.0985
+ .2260
+.4084

o 0
-:0281 ~0291

o 0 -
-.0265 -.0271
--:oi74 -.0 171._.... -
+.0310 +.0337
.... 1280 + .1345
+.2901 +~3007

=:~*=:~~~:
+ .0687 + .0726

+.2054 + .2136

R.~ -.3642 +.5636 +.8099 .... 9373 +.9994 +1.0180

R;--....&o -.3645 "'.4687 +.6982 .... 8289 +.8973 +.9187

... 1.9792 0 -.0600 -.0919 -.1070 .1/31 -.1146 0 0 0 0
+.3776 0 -.0512 -.0768 -.0879 -.0918 -.0927 0 -.0128 -.0205 -.0246
+ .32660' - .0 3 96 - .ii562 -=:-06i'7 _....c.:.0~6;:::2':;7+---':.0:':6:':2:-::7:-t--::-0-+-_':".::0· '1~14-:- -.0 164 -.017 7-_ .. , -
..... 1419 0 -.0234 -.0288 -.02791-.0259 -.0250 0 +.0043 +.0137 +.0237

-.2923 0 -.0018 ....0049 .....01171+.0161 +.0177 0 +.0397 +.0783 ~08!
-.3642 0 +.0230 +.0401 +.05151+.0580 +.0601 0 +.1150 +.2003 +.2574

1.0
0.8
0.6

0.4
0.2
o

1--:-0:.:.6:-+",:,+.:..3:-7:.,:5:..:3-+_ 0 -.0359 -::.:~_661-.067.7.-.0730 -.0745 0 -.0127 -.0213 -.0267
0.4 +.2190 0 -.0230 -.0333 -.0375 -.0388 -.0391 0 -.0038 -.0041 -.0027

0.2 -.1892 0 -.0054 -.0037 -.0007 +.0016 +.0024 0 +.0200 +.0405 +.0576
o -.3645 0 +.0155 +.0276 +.0361 +.0411 +.0427 0 +.0776 +.1382 +.1805

1.0 +2.4011 0 -.0670 -.084/ -.0814 -.0751 -.0723
0.8 .... 3458 '-0- :-.0565 -.0685 -.0642 -.0578 -.0551

1-..:0;..:.6:....j-+..:..2:.;7~41 0 -.0419 -:'0460-:':0391 -.0323 -.0297

0.4 +.0773 0 ;'~213 -.016/ -.0066 ".0003 .....0028
0.2 -.3443 0 +.0055 +.0202 +.0316 .0384 +.0406

o -.2922 0 +.0353 +.0583 +.0722 .0794 +.0817

I.
I

I
I

---G--~

!

y

,k-;.(i1h"'--- X

POSITIVE SIGN CONVENTION

Moment: (Coefficient) (pbt )

Reoction = (Coefficient) (pb)

I

I .
...• Hinged •...

..' I

y
I.....--0---
I
I "

~';--+----"---I

'Free :
,
I
I...
I,,
:

I
I
I
I

FIGURE 18.-Plate fixed along one edgf:-Hinged along two opposite edges, moment and reaction coefficients, Load I, uniform
load.
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Mx My

Y/b ~a 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0

1.0 ~.0094 0 -.0003 -.0006 -.0008 -.0010 -.0010 0 0 0 0 0 0

~
0.8 ~.0253 0 .0006 -.0011 -.0015 -.0017 -.0017 0 -.0001 -.0002 -.0002 -.0002 -.0003

0.6 +.0500 0 -.0011 '-.0020 -.0026 -.0030 -.0031 0 -.0002 -.0004 -.0005 -.0006 -.0006

II 0.4 +.0758 0 -.0016 -.0028 -.0037 -.0042 -.0044 0 -.0004 -.0007 -.0009 -.0011 -.0011

...:e 0.2 +.0833 0 -.0015 -.0028 -.0036 -.0041 -.0042 0 -.0006 -.0010 -.0013 -.0015 -.0016

0 0 +.0043 0 +.0004 +.0008 +.0010 +.CO 12 +.0012 0 +0021 +.0039 ....0051 ....0058 ....0061

R~ .... 0043 +.0775 +.1180 .... 1417 +.1551 +.1591

I 0 +.0249 0 .0022 -.0040 .0054 -.0062 -.0065 0 0 0 0 0 0

~
0.8 +.0548 0 -.0028 .005/ -.0067 -.0077 -.0081 0 -.0004 -.0006 -.0008 -.0010 -.0010

0.6 +.1014 0 -.0040 -.0070 -.0091 -.0104 -.0108 0 -.0012 -.0021 -.0028 -.0032 -.0033

II 0.4 +.1388 0 -.0046 -.0078 -.0100 -.0113 -.01/7 0 -.0019 -.0034 -.0046 -.0052 -.0055
.Q 0.2 +.1003 0 -.0033 -.0053 .0065 -.0071 -.0072 0 -.0018 -.0031 -.0041 -.0046 -.0048.......

0 0 -.0513 0 +.0014 +.0025 +.0033 +.0038 +.0040 0 +.0071 +.0127 +.0167 +.0191 +.0199

R,~ -.0513 +.1404 +.2080 +.2476 +.2688 +.2754

1.0 +.0631 0 -.0054 -.0099 -.0133 -.0154 -.0160 0 0 0 I 0 0 0

~
0.8 +.0852 0 -.0060 -.0/08 -.0142 -.0163 -.0170 0 -.0011 -.0020 -.0026 -.0030 -.0031

It) 0.6 +.1388 0 -.0071 -.0122 -.0156 -.0176 -.0183 0 -0027 -.0050 -.0066 -.0076 -.0079

II 0.4 +.170 I 0 -.0070 -.0116 -.0/43 .,..0158 -.0162 0 -.0038 -.00691-.0091 -.0104 -.0108
..Q 0.2 +.0890 0 -.0044 -.0064 -.0071 -.0074 -.0074 0 -.002/ -.0033 i-.0040 -.0043 -.0044.......

0 0 -.0960 0 +.0025 +.0045 +.0059 +.0068 +.0071 0 +.0124 +.0225 ....0296 +.0339 ....0353

R.~ -.0960 +.1886 -1-.2717 +.3203 .... 3458 +.3538

1.0 +.1322 0 -.0087 -.0159 -.0210 .0241 -.0252 0 0 0 0 0 0

~
0.8 +.1049 0 -.0090 -.0159 -.0207 -.0235 -.0244 0 -.0021 -.0038 -.0050 '-.0058 -.0061

0.6 +.1584 0 -.0096 -.016 I -.0201 -.0224 -.0231 0 -.0045 -.0080 -.0106 -.0121 -.0127

II 0.4 +.1757 0 -.0087 -.0136 -.0161 <0173 -,0176 0 -.0053 -.0092 -.0119 -.0134 -.0139

~
0.2 +.0595 0 -.0047 -.0060 -.0060 -.0058 -.0057 0 -.00.11 -.0010 -.0004 +.0002 +.0005

0 -.1169 0 + .00401-1- .0070 •. 0091 +.0103 +.0107 0 +.0198 +.0351 +.0455 +.05/5 +.0535

R?---b -.1169,+.2296 +.3261 +.3786 +.4050 +.4130

1.0 +.3017 0 -.0132 -.0230 -.0292 -.0326 -.0337 0 0 0 0 0 0

..;t 0.8 + 1125 0 -.0129 -.0214 -.0265 -.0291 -.0299 0 -.0036 -.0065 -.0086 -.0098 -.0102... 0.6 +.1595 0 -.0126 -.0194 -.0227 -.0242 -.0246 0 -.0066 -.0114 -.0145 -.0162 -.0168

II 0.4 +.1576 0 -.0104 -.0142 -.015 I -.0152 -.0152 0 -.0060 -.0093 -.0109 -.0114 -.0'15

~
0.2 +.0115 0 -.0043 -.0036 -.0021 -.0011 -.0007 0 +.0030 +.0080 +.0128 '+.0161 +.0172

0 0 -.1259 0 +.0070 +.0119 +.015 I +.0168 +.0174 0 +.0348 +.0594 +.0753 '+.0842 +.0871

R;--....& -.1259 ~.2925 .... 3991 +.4504 +.4744 +.4816

1.0 +.4312 0 -.0154 -.0247 -.0293 -.0312 -.0317 0 0 0 0 0 0

- 0.8 +.1046 0 -.0147 -.0224 -.0256 -.0268 -.0270 0 -.0043 -.0073 -.0093 '-.0103 -.0106

II
0.6 +.1468 0 -.0139 -.0191 -.0205 -.0205 -.0204 0 -.0073 -.01/5 -.0135 -.0143 -.0145

.Q
0.4 ~.1380 0 -.0109 -.0125 -.0117 -.0107 -.0103 0 -.0050 -.0059 -.0048 -.0035 -.0029

;;;.. 0.2 -.0109 0 -.0032 -.0006 +.0020 +.0036 +.0041 0 +.0082 +.0186 +.0275 +.0331 +.0350

0 -.1123 0 +.0096 +.0159 +.0198 +.02/9 +.0226 0 +.0482 +.0797 -1-.0990 + 1094 +.1 128

~ -.1123 +.3359 +.4399 +.4841 +.5035 +.5090

1.0 +.5418 0 -.0175 -.0229 -.0223 -.0205 -.0197 0 0 0 0 0 0

~ 0.8 +.0931 0 -.0164 -.0201 -.0188 -.0168 -.0160 0 -.0048 -.0069 -.0073 -.0070 -.0069...
0.6 +.1335 0 -.0149 -.0160 -.0135 -.0113 -.0105 -.0086 -.0073 -.0056 -.00500 -.0073

II 0.4 +.1257 0 -.0104 -.0083 -.0050 -.0027 -.0019 0 -.0023 +.0026 +.0086 '+.0129 +.0144
.Q 0.2 -.0072 0 -.0008 +.0043 +.0080 +.0101 +.0108 0 +.0178 +.0365 +.0501 +.0579 -1-.0604

ti"- 0 -.0724 0 +.0139 +.0216 +.0258 +.0279 +.0285 0 +.0694 +.1079 +.1289 +.1394 +.1426

~ -.0724 +.3914 +.4785 -1-.5060 +.5149 +.5169

21
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POSITIVE SIGN CONVENTION

y

Moment = (Coetflcient) (pbZ)

Reoctlon = (CoeHicient) (pb)

RESULTS

·-'0 .->i,,

,

I .
.••.Hinged····

.... I
,

:.Free

",

y
I
~--o-
I

---4',,·I·,....
I,·,,

~~"7n,*"77"':~,J---_L- Xo

/

i'
il
r

.,

..
I

iL
II
i,

II
i
I
I

II,,

I

l
I

I

FIGURE 21.-Platefixed along one edge--Hinged along two opposite edges, moment and reaction coefficients, Load IV, uniformly
varying load.
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I 40 MOMENTS AND REAGJONS FOR REGANGULAR PLATES

I
Mx My

Y/b~ 0 0.05 0.1 0.2 0.3 0.4 0.5 0 0.05 0.1 0.2 0.3 0.4 0.5

0.5 +.5055 +.0830 +0590 +0376 +.0024 -.0226 -.0375 -.0424 +.0166 +.Oll~ +.0074 +.0002 -.0050 .0082 -.0093

0.4 +.5068 +.0825 +.0585 +.0371 +.0022 -.0225 -.0372 -.0420 ~.0165 ~.0117 +.0073 -.000' -.0055 -.0088 -.0099

I
I
I
I
I

;!!. 1-=-0.;.:3++:..;..:.50::,;6::..:0++:..;..:.0.:.79.:;6::;-;+..:..::.05;:;5::..:8++.:..0:.;3:...4;.:8+-+;.:.0;.:0:.:.'.:.3+-_.:...:0:.:2:..:1..:.9+--.:.:.0:.:3:.:5:.:5+--.:.:.0:...4:.:0..:.0++.:...:.,:.0:.:1..:.5.:.9++;..:.;.:0:.:.1.:.:1°=++....;...:.°.:.°.:.65=+-....;...:.°.:.°.:.:13+-..:.. .:.°°.:.7'-'-1
'

f--..:...:.O:..:IO:.:8+-.;:.0:.;..:12:.:0:.j
II 0.2 +.4778 +.0690 +.0470 +.0282 -.0004 -.0192 -.0299 -.033~ +.0138 +.0091 +.0046 -.0034 -0095 -.0132 -.0145

.Q~0.:..:I++....;...:.3.:.3;.:16++..:..0.:.4..:.0:.;0++_0;:;2;:;5:...4++..:..0:.;1;.:3..:.9+--;.:0;.:0:.:.'.:.7+-;..:.;.:0:..:';.:0..:.8+--:..:.0:.:1;.:5..:.5+--:.:.0:.:'.:..7.:.0++.:...:.,:.0:.:0:.:8.:.0++....;..:.0.:.0..:.4.:..7~+....;..:.0.:.0.:.:17+-....;..:.0.:.0;:;33+-..:..0::.0::.6:.:6+-:..;.0::.0::..:8:..4+-.;:.0:.;0:.:9:.:0:.j

~ 1-0:.:.~05=++..:..::-13:-3':1++..:.. .:.0-:-17:..:0++..:..:::0:.10:=8:t-+..:...0::..:0::..:6:.:0+-+.:.:0:.:0..:.0.,;.1+-_',:0,"=0,::2:.:6+-_:..:.0:-=0:-.:;3-:7+--:.:.0:-,0:.:3.,;.9++_.:..:0:.:0..:.3..:.4++...;."'0"'02;:;6++..:..:::00:::2:-6:++....;.:::0::.04::-4+:+..:..0:-0:-7::-1++..:..0:-0':'9::-4++..:...0::..:1:,0:-.:;2:.j
° -.0513 ° +.0005 +.0016 +.0047 +.0076 +.0096 +.0103 ° +.0024 +.0078 +.0234 +.0381 +.0481 +.0516

R~ -.0513 -.0797 +.0291 +.2203 +.3559 ~.4352 +.4612

0.5 +.5142 +.0815 +.0573 +.0359 +.0015 -.0224 -.0365 -.0411 +.0163 +.0113 +.0068 -.0012 -.0071 -.0108 -.0121

0.4 +.5111 +.0797 +.0557 +.0346 +.0011 -.0220 -.0355 -.0399 +.0159 +.0110 +.0064 -.0017 -.0078 -.0116 -.0129
~ 1-'-0..:..3++-.-4-92-8++-...:..0-72..:.8++..:..0.:.4-9..:.9++..:...0..:.3..:.0-'3+-:..::..:.0:":0":'0":"0+--.'-'0'-'20=3+--":'.0:":3:":1'-'9+--'".0:":3'-'5":'6++:"::":.0-1":"4":'6++":'.'-'0-0..:..97++-'...:.0..:.0..:.5..:.11---'...:.0..:.0-3.."1-_..:.•..:.00..:.9..:.3+--.-0-13-2+--.0..:.1-'4-5-1

U 0.2 +.4260 +.0568 +.0375 +0217 -.0014 -.0159 -.0238 -.0263 +.0114 +.0071 +.0030 -.0042 -.0096 -.0128 -.0139

.Q 0,1 +.2350 +.0270 +.0168 +.0090 -.0011 -.0066 -.0092 -.0100 +.0054 +.0032 +.0014 -.0006 .0013 -.0013 -.0012
~ 1-0~.:':0-:-51-:+":'.::'0::'59:.:.11 1-+":'.";'00::'9::":9++":".0::'0::-6::":6++":".0::":0:-:3C:9+-+.:':0'"=0":'1":"1++-.':0:-:0:-:0";'31-:-+'-=.0:'::0'"=0=3++-":.0::0-=0=3++-":.0'"=0-=2-=Ot+":'.'=0-=0::'22:+:+-.-=00::'3::-4:++":'.-=0::'0::'82+:+-.:-07:13:-:5++":'.::'07:17:'4++":".0=-::18:-:8:-1

° -.0496 ° +.0005 +.0016 +.0049 +.0080 +.0100 +.0108 ° +.0025 +.0082 +.0247 +.0399 +.0502 +.0538

R~ -.0496 -.0631 +0371 +.2253 +:3598 +.4382 +.4638

0.5 +.5143 +.0765 +.0526 +.0319 -.0001 -.0214 -.0336 -.0376 +.0153 +.0102 +.0054 -.0033 -.010' -.0144 -.0159

0.4 +.5045 +.0736 +.0502 +.0302 -.0004 -.0207 -.0321 -.0358 +.0147 +.0097 +.0050 -.0037 -.0104 -.0147 -.0161

~ 0.3 +.4660 +.0642 +.0429 +.0251 -.0012 -.0181 -.0274 -.0304 +.0128 +.0082 +.0037 -.0045 -.0107 -.0146 -.0159.., t-7':::-i~:-:::-::+-:-'-:-c+-..:..:.~+-:..:-:..:..:..r:..:..:..:..e::.t-'-'~::+-"~+..:.::.~+-.:..:-:~t-'~:-:-t~::..::-:-:t-"::=C+-":'::':'.::+-'"::.:-:-:-I-:-'7:':':;
II 0.2 +.3697 +.0462 +.0297 +.0166 -.0017 -.0127 -.0186 -.0204 +.0092 +.0055 +.0020 -.0039 -.0082 -.0106 -.0114

.Q 1-°::..:.-:1-:+:+..:..-:-16__3:-:5++..:...:.0:-19:...1++..:..;:.0.,..":..:9:+-+.:.:.0:.:0:..:6:..:5+-;..:.:..:0:..:0..:.0..:.4+-"';',,:0,,:0.::,3-:-7+-.:..:.,.0:..:0:..:5:.:2+-_',:0:-:0",5..:.6++_.:..:0,.:0..:.3.:.8
t

+:":';.:0..:.0.:.25++":,.,,,00::.:..;18:++....;...:.0;:.02::;2++..:.."'00..:.3':6++..:..0::.0::..:5:.:0+-+..:..'0::.0:.:5~6

~ 1-°..:..::-°_51-:+_.::-°-:-15::-0:+-+_',,;00-:-6...;3++_.::.00:-46::-:1-:-+":'"0:..:0:..:3,00++__',:0",0",'-:8++__.-::0:-:0-::2::.0++-:-:.0:'0-::2:::5++__.";0:-=0::.2::.8++_.-'0:::0..:.1..:.3t+__.-::0-::O:::2::-11-:+_.::.°°:-4::..:2;++..:..-:°-;:1::..:10::+-:+_'-;::0:-:18;::0::+-:+_.0::-2::-3,;",1++__. 0:..:2::-4;-::9;i
° -.0454 ° +.0005 +.0017 +.0050 +.0082 +.0102 +.0109 ° +.0025 +.0083 +.0252 +.0408 +.0511 +.0547

R~ -.0454 -.0527 +.0410 +.2277 +.3616 +.4394 +.4648

I
I

0.5 +.4999 +.0686 +.0457 +.0265 -.0017 -.0196 -.0293 -.0324 +.0137 +.0087 +.0037 -.0055 -.0128 -.0175 -.0191

0.4 +.4845 +.0653 +.0432 +.0248 -.0019 -.0186 -.0277 -.0306 +.0131 +.0082 +.0034 -.0056 -.0126 -.0171 -.0186
~ ~0;:;.:";3++':'.4:':3:"':1':'1++;":.;':0":'5':'50++":'.0:"3':":5::7++':":"::.0:':'2":'00+-:':'.0::':0:':2":'2+---:":.0:":'1':'56=-+-"';.":'0:':'2':'27+-":'.:':02:':4:':9+-+':':.0:"'1':"0++"';.':'00':'6:::6+-+':':.0:':0':'2':"4+-"';.":'0':'0':'54=+--":'.0:':1;':1":'3+--=':.0:":1':"50+-":'.':'0';':16:':2:.j

II 0.2 +.3179 +.0374 +.0235 +.0126 -.0019 -.0101 -.0142 -.0155 +.0075 +.0043 +.0014 -.0033 -.0064 -.0081 -.0086

.Q 1-°0'.-:1:-1-:+..:..-:-1",13:..:3++..:..::.0~14:::0++:.:..0::;0:.;8:.:9+-+.:..:.0:.:0:..;4.::9++:..;...:.0..:.0;::0.:.1+-"';':.:0..:.0:.:.1.:.8+--:;.0:.:0;::2.:.5+-_.:.:0..:.0;::26::.++;..:...:.0.:.0.::.28::.++...;.;::0.:.0.::.2.:.,1~+..:...::.00:::;2:.:3++..:..::;00:..4.::5++..:..0::,0::,7,..:4++.:...0::..:0:.:9,:8+-+.:..:.0:..;1,:0..:..j7

~ 1-°,,:.::-°..:.51--_':;,0:-10:-::9++..:..0':0::-4-'3++..:.0:-0::..:3::4++.:..:.0:..:0:;:2.,:4++_.:..:0..=:0::.2:..2++_',::0-::0-::3-:-1++,....e:.0""0-::3,,,9++_',,::0:,,0::-4-:-3++...;.:..:0~0;:.09++:"':',=0:::0::,2 :-111-:+..:..::.°°-:-4::,8:+:+..:..-:-°:,:12:.:9++..:..::.0=-2;::10:+:-+_.°:..:2;.-6:-.;8++:-,-:'°:.;2;.-8:-::-18

° -.0412 ° +.0005 +.0017 +.0051 +.0082 +.0102 +.0109 ° +.0024 +.0083 +.0254 +.0409 +.0511 +.0546

R~ -.0412 -.0457 +.0445 +.2305 +.3626 +.4384 +.4629

0.5 +.4730 +.0592 +.0380 +.0208 -.0031 -.0172 -.0245 -.0267 +.0118 +.0070 +.0021 -.0072 -.0146 -.0193 -.0209

\II
I
I

0.4 +.4542 +.0560 +.0356 +.0193 -.0031 -.0162 -.0229 -.0250 +.0112 +.0065 +.0018 -.0070 -.0139 -.0183 -.0198

~ 0.3 +.3928 +.0462 +.0288 +.0153 -.0029 -.0131 -.0183 -.0"98 +.0092 +.0052 +.0012 -.0059 -.0113 -.0146 -.0157... t-..::~l-''::-:::::.II--'':'':''=iI--'==i...:..:.=..:.+-:;=:=+-:;=-=-t-=..:=~-=.::.:..:.=-t;'''':':=:':'+:''::':==+:'':':'=+'''::::=+'':'::'';'':':::+-'':'::':'':'::+-=:''::'':'-1
0.2 +.2736 +.0302 +.0184 +.0094 -.0020 -.0079 -.0107 -.0114 +.0060 +.0033 +.0010 -.0026 -.0047 -.0057 -.0061

.Q 0.1 +.0798 +.0106 +.0068 +.0037 +.0005 -.0005 -.0006 -.0006 +.0021 +.0019 +.0027 +.0060 +.0099 +.0129 +.0139

~ 0.05 -.0250 +.0031 +.0026 +.0021 +.0025 +.0037 +.0047 +.0051 +.0006 +.0021 +.0051 +.0140 +.0226 +.0285 +.0306

° -.0377 ° +.0005 +.0017 +.0050 +.0080 +.0099 +.0106 ° +.0024 +.0083 +.0251 +.0400 +.0497 +.0530

~ -.0377 -.0391 +.0503 +.2341 +.3608 +.4319 +.4546

0.5 +.4389 +.0500 +.0306 +.0156 -.0040 -.0147 -.0198 -.0213 +.0100 +.0054 +.0007 -:~0.!2 .::.o!53 -.0197 -.0213

0.4 +.4189 +.0470 +.0286 +.0144 -.0039 -.0137 -.0184 -.0197 +.0094 +.0050 +.0006 -.0078 -.0143 -.0184 -.0198

0.3 +.3551 +.0382 +.0229 +.0112 -.0033 -.0109 -.0143 -.0153 +.0076 +.0040 +.0003 -.0061 -.0109 -.0137 -.0147

II 0.2 +.2373 +.0244 +.0143 +.0068 -.0020 -.0061 -.0078 -.0082 +.0049 +.0026 +.0007 -.0020 -.0033 -.0039 -.0040

;f? 0.1 +.0585 +.0082 +.0052 +.0028 +.0007 +.0003 +.0006 +.0007 +.0016 +.0018 +.0028 +.0068 +.0112 +.0144 +.0156

0.05 -.0316 +.0024 +.0021 +.0018 +.0026 +.0040 +.0050 +.0054 +.0005 +.0021 +.0052 +.0143 +.0229 +.0286 +.0306

o -.0351 ° +.0005 +.0016 +.0049 +.0076 +.0094 +.0100 ° +.0024 +.0082 +.0244 +.0382 +.0470 +.0500

~ -.0351 -.0316 +.0585 +.2373 +.3551 +.4189 +.4389

y

POSITIVE SIGN CONVENTION

Moment = (Coefficient}( po2)

Reoction =(Coefficient)( po)

y
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I FIGURE 34.-Plate fixed along four edges, moment and reaction coefficients, Load I, uniform load.
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**************************************************
* ** S T A A D - III *
* REVISION 12. 1 (VERSION 12 LEVELU *
* PROPRIETARY PROGRAM OF *
* RESEARCH ENGINEERS, INC. *
* DATE= AUG 2, 1990 *
* TIME= 8: 7:31 *
* *
**************************************************

1. STAAD SPACE SOUTH WALL OF EXISTING INFLUENT STRUCTURE
2. GRAPHICS PRINTER IBM PIN 9
3. INPUT NODESIGN

*** THIS RUN WILL ALLOW ANALYSIS ONLY AND NO DESIGN ***
4. UNITS FT KIP
5. JOINT COORDINATES NOREDUCE BAND
6. 1 0.0 0.0
7. 2 0.0 2.5
8. 3 0.0 6.5
9. 4 0.0 10.5

10. 5 0.0 13.0
11. 6 0.0 15.5
12. 7 2.5 0.0
13;. 8 2.5 2.5
14. 9 2.5 6.5
15. 10 2.5 10.5
16. 11 2.5 13.0
17. 12 2.5 15.5
18. 13 5.25 0.0
19. 14 5 .;:ocr. 2.5• "",;J

20. 15 5.25 6.5
21. 16 5.25 10.5
22. 17 5.25 13.0
23. 18 5.25 15.5
24. 19 6.4216 3.6716
25. 20 6.4216 9.3284
26. 21 9.25 0.0
27. 22 9.25 2.5
28. 23 9.25 6.5
29. 24 9.25 10.5
30. 25 9.25 13.0
31. 26 9.25 15.5
3'::' 27 12.0784 3.6716....
33. 28 12.0784 9.3284
34. 29 13.25 0.0
35. 30 13.25 2.5
36. 31 13.25 6.5
37. 32 13.25 10.5
38. 33 13.25 13.0
39. 34 13.25 15.5
40. 35 16.0 0.0
41. 36 16.0 2.5
4'::' 37 16.0 6.5....
43. 38 16.0 10.5
44. 39 16.0 13.0
45. 40 16.0 15.5
46. 41 18.5 0.0

.1



SOUTH WALL OF EXISTING INFLUENT STRUCTURE 0-:'
. a;;,-- PAGE NO.

TO 34
TO 42
1 TO 34

35 TO 42
1 TO 34

35 TO 42

32 TO 24
35 TO 29
41 TO 34

19
19
20
20
25 24 TO 17
30 29

2.5
6.5

10.5
13.0
15.5

INCIDENCES
8 7 TO 5

14 13 TO 10
22 21

42 18.5
43 18.5
44 18.5
45 18.5
46 18.5
ELEMENT

1 1 2
6 7 8

11 13 14
12 22 14
13 14 15
14 15 16
15 16 24
16 16 17
18 21 22
19 30 22 27
20 31 30 27
21 32 31 28
22 24 32 28
23 24 25 33
25 29 30 36
30 35 36 42
35 23 24 28
36 31 23 28
37 23 31 27
38 22 23 27
39 23 22 19
40 15 23 19
41 23 15 20
42 24 23 20
ELEMENT PROPERTIES

1 TO 34 THICKNESS 1.1667
35 TO 42 THICKNESS 0.0417
SUPPORTS
1 TO 6 7 13 29 35 41 TO 46 PINNED
21 FIXED BUT MX MY
CONSTANTS
E 449571. 1
E 4176000. 35
POISSON 0.14
POISSON 0.27
DENSITY 0.15
DENSITY 0.49
DRAW ALL

I 47.

I
48.
49.
50.
51.

I 52.
53.
54.

I
55.
56.
57.

I
58.
59.
60.
61.

I 6-:::0....
63.
64.

I
65.
66.
67.
68.

I 69.
70.
71.

I 7'-:'a;;,.

73.
74.

I
75.
76.
77.
78.

I 79.
80.
8l.

I
8'-:'a;;,.

83.
84.

I
85.
86.
87.
88.

I 89.
90.

I
I
I
I
I
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NUMBER OF JOINTS/MEMBER+ELEMENTS/SUPPORTS = 46/ 42/ 17
ORGINAL/FINAL BAND-WIDTH = 0/ 0
TOTAL PRIMARY LOAD CASES = 3, TOTAL DEGREES OF FREEDOM = 276
SIZE OF STIFFNESS MATRIX = 16560 DOUBLE PREC. WORDS
TOTAL REGlUIRED DISK SPACE = 0.51 MEGA-BYTES

SOUTH WALL OF EXISTING INFLUENT STRUCTURE

91. LOADING 1 DEAD LOAD
92. SELFWEIGHT
93. LOADING 2 EARTH PRESSURE
94. ELEMENT LOAD
95. 1 6 11 18 25 30 PRESSURE 0.8938
96. 2 7 12 13 37 TO 40 19 20 26 31 PRESSURE 0.7150
97. 3 8 14 15 41 42 35 36 21 22 27 32 PRESSURE 0.4950
98. 4 9 16 23 28 33 PRESSURE 0.3163
99. 5 10 17 24 29 34 PRESSURE 0.1788

100. LOADING 3 HYDROSTATIC PRESSURE
101. ELEMENT LOAD
102. 1 6 11 18 25 30 PRESSURE -0.5460
103. 2 7 12 13 37 TO 40 19 20 26 31 PRESSURE -.3432
104. 3 8 14 15 41 42 35 36 21 22 27 32 PRESSURE -0.0956
105. LOAD COMBINATION 4 DEAD + EARTHPRESSURE
106. 1 1. 2 1-
107. LOAD COMBINATION 5 DEAD + HYDROSTATIC
108. 1 1. 3 1-
109. PERFORM ANALYSIS

110. OUTPUT WIDTH 118
111. LOAD LIST 4 TO 5
112. PLOT BENDING
113. PLOT STRESS
114. PRINT JOINT DISPLACEMENTS

4-- PAGE NO.

8: 9: 3
8:11:24
8:12: 3
8: 13:40
8: 14:20

S TAT 1ST I C SPRO B L E M

++ PROCESSING ELEMENT STIFFNESS MATRIX.
++ PROCESSING GLOBAL STIFFNESS MATRIX.
++ PROCESSING TRIANGULAR FACTORIZATION.
++ CALCULATING JOINT DISPLACEMENTS.
++ CALCULATING ELEMENT FORCES.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



"I
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 5

"

I JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TYPE = SPACE
------------------

I JOINT LOAD X-TRANS Y-TRANS Z-TRANS X-ROTAN Y-ROTAN Z-ROTAN

1 4 0.00000 0.00000 0.00000 -0.00008 0.00010 0.00000

I 5 0.00000 0.00000 0.00000 0.00003 -0.00004 0.00000
2 4 0.00000 0.00000 0.00000 -0.00025 0.00059 0.00000

5 0.00000 0.00000 0.00000 0.00008 -0.00020 0.00000

I
3 4 0.00000 0.00000 0.00000 -0.00009 0.00130 0.00000

5 0.00000 0.00000 0.00000 0.00001 -0.00039 O.OO()OO

4 4 0.00000 0.00000 0.00000 0.00000 0.00154 0.00000
5 0.00000 0.00000 0.00000 -0.00001 -0.00039 0.00000

I 5 4 0.00000 0.00000 0.00000 -0.00002 0.00159 0.00000
5 0.00000 0.00000 0.00000 -0.00001 -0.00037 0.00000

6 4 0.00000 0.00000 0.00000 0.00003 0.00160 0.00001

I
5 0.00000 0.00000 o. (10000 -0.00001 -0.00034 0.00001

7 4 0.00000 0.00000 0.00000 -0.00058 0.00021 0.00000
5 0.00000 0.00000 0.00000 0.00020 -0.0(1007 (1.00000

8 4 -0.0(1002 -0.00005 -0.01778 -0.00051 0.00055 0.00000

I 5 -0.00002 -0.00005 0.00594 0.00016 -0.00018 0.00000
9 4 -0.00002 -0.00010 -0.03772 -0.00025 0.00119 0.00000

5 -0.00002 -0.00010 0.01121 0.00004 -0.00035 0.00000

I 10 4 -0.00001 -0.00012 -0.04497 -0.00007 0.00142 0.00000
5 -0.00001 -0.00012 0.01146 -0.00002 -0.00036 0.00000

11 4 0.00001 -0.00012 -0.04613 -0.0(1003 0.00144 0.00000

I
5 0.00001 -0.00012 0.01(171 -0.00002 -0.00034 0.00000

12 4 0.00009 -0.00014 -0.04746 -0.00006 0.00146 0.00000
5 0.00009 -0.00014 0.01010 -0.00002 -0.00032 0.00000

13 4 0.00000 0.00000 0.00000 -0.00122 0.00()16 0.00000

I 5 0.00000 0.00000 0.00000 0.00041 -0.00005 0.00000
14 4 -0.00001 -0.00006 -0.03445 -0.00105 0.00040 0.00000

5 -0. (10001 -0.00006 0.01137 0.00033 -0.00014 0.00000

I 15 4 -0.00003 -0.00014 -0.07421 -0.00050 0.00112 0.00000
5 -0.00003 -0.00014 0.02198 0.00009 -0.00034 0.00000

16 4 -0.00001 -0.00022 -0.08670 -0.00004 0.00111 0.00000

I
5 -0.00001 -0.00022 0.02208 -0.00006 -0.00028 0.00000

17 4 0.00002 -0.00025 -0.08770 -0.00003 0.00102 0.00000
5 0.00002 -0.00025 0.02050 -0.00005 -0.00024 0.00000

18 4 0.00007 -0.00025 -0.08933 -0.00009 0.00101 0.00000

I 5 0.00007 -0.00025 0.01926 -0.00003 -0.00023 0.00000
19 4 -0.00001 -0.00008 -0.05646 -0.00110 0.00048 0.00000

5 -0.00001 -0.00008 0.01831 0.00034 -0.00017 0.00000

I
20 4 -0.00002 -0.00022 -0.09987 0.00000 0.00103 0.00000

5 -0.00002 -0.00022 0.02649 -0.00007 -0.00026 0.00000
21 4 0.00000 0.00000 0.00000 -0.00158 0.00000 0.00000

5 O.OOO()O 0.00000 0.00000 0.00053 0.00000 0.00000

I 22 4 0.00000 -0.00005 -0.04692 -0.00157 0.00000 0.00000
5 0.00000 -0.00005 0.01555 0.00051 0.00000 0.00000

23 4 0.00000 -0.00017 -2.13964 -0.00076 0.00000 0.00000

I 5 0.00000 -0.00017 0.76911 0.00013 0.00000 0.00000
24 4 0.00000 -0.00029 -0.11467 0.00010 0.00000 0.00000

5 0.00000 -0.00029 0.02910 -0.00011 0.00000 0.00000

I
I



"I
WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 5

I JOINT DISPLACEMENT (INCH RADIANS) STRUCTURE TVPE = SPACE
------------------

I JOINT LOAD X-TRANS V-TRANS Z-TRANS X-ROTAN V-ROTAN Z-ROTAN

25 4 0.00000 -0.00031 -0.11312 0.00001 0.00000 0.00000

I
5 O.OOOC)O -0.00031 0.02548 -0.000C)7 0.00000 0.00000

25 4 0.00000 -0.00031 -0.11439 -0.00010 O.OO()OO 0.00000
5 0.00000 -0.00031 0.02474 -0.00005 0.00000 0.00000

I
27 4 0.00001 -0.00008 -0.05540 -0.00110 -0.00048 0.00000

5 0.00001 -0.00008 0.01824 0.00034 0.00017 0.00000
28 4 0.00002 -0.00022 -0.09981 0.00000 -0.00103 0.00000

5 0.00002 -0.00022 0.02542 -0.00007 0.00026 0.00000

I 29 4 0.00000 0.00000 0.00000 -0.00122 -0.00016 0.00000
5 0.00000 0.00000 0.00000 0.00041 0.00005 0.00000

30 4 0.00001 -0.00005 -0.03441 -0.00105 -0.00040 0.00000

I
5 0.00001 -0.00006 0.01132 0.00033 0.00014 0.00000

31 4 0.00003 -0.00014 -0.07411 -0.00050 -0.00112 0.00000
5 0.00003 -0.00()14 0.02187 0.00009 0.00033 O. (>0000

32 4 0.00001 -0.00022 -0.08665 -0.00004 -0.00111 0.00000

I 5 0.00001 -0.00022 0.02202 -0.00006 0.00028 0.00000
33 4 -0.00002 -0.00025 -0.08767 -0.00003 -0.00102 0.00000

5 -0.00002 -0.00025 0.02047 -0.00005 0.00024 0.00000

I 34 4 -0.00007 -0.00025 -0.08932 -0.00009 -0.00101 0.00000
5 -0.00007 -0.00025 0.01924· -0.00003 0.00023 0.00000

35 4 0.00000 0.00000 0.00000 -0.00058 -0.00021 0.00000

I
5 0.00000 0.00000 0.00000 0.00020 0.00007 0.00000

36 4 0.00002 -0.00005 -0.01775 -0.00051 -0.00055 0.00000
5 0.00002 -0.00005 0.00590· 0.00015 0.00018 0.00000

37 4 0.00002 -0.00010 -0.03767 -0.00025 -0.00119 0.00000

I 5 0.00002 -0.00010 0.01115 0.00004 0.00035 0.00000
38 4 0.00001 ";"0.00012 "':0.04493 -0.00007 -0.00142 0.00000

5 0.00001 -0.00012 0.01142 -0.00002 0.00036 0.00000

I 39 4 -0.00001 -0.00012 -0.04610 -0.00003 -0.00144 0.00000
5 -0.00001 -0.00012 0.01069 -0.00002 0.00034 0.00000

40 4 -0.00009 -0.00014 -0.04745 -0.00006 -0.00146 0.00000

I
5 -0.00009 -0.00014 0.01008 -0.00(>02 0.00032 0.00(>00

41 4 0.00000 0.00000 0.00000 -0.00008 -0.00010 0.00000
5 0.00000 0.00000 0.00000 0.00003 0.00004 0.00000

42 4 0.00000 0.00000 0.00000 -0.00025 -0.00058 0.00000

I 5 0.00000 0.00000 0.00000 0.00008 0.00020 0.00000
43 4 0.00000 0.00000 0.00000 -0.00009 -0.00130 0.00000

5 0.00000 0.00000 0.00000 0.00001 0.00039 0.00000

I 44 4 0.00000 0.00000 0.00000 0.00000 -0.00153 0.00000
5 0.00000 0.00000 0.00000 -0.00001 O. (u)()39 0.00000

45 4 0.00000 0.00000 0.00000 -0.00002 -0.00159 0.00000

I
5 0.00000 0.00000 0.00000 -0.00001 0.00036 0.00000

46 4 0.00000 0.00000 0.00000 0.00003 -0.00160 -0.00001
5 0.00000 0.00000 0.00000 -0.00001 0.00034 -0.00001

I
I
I



************** END OF LATEST ANALYSIS RESULT **************

115. PRINT SUPPORT REACTIONS

,I(j t,.,,'{;,~ . SOUTH W:!:~

I
I
I
I
I
I
I
I
I"

I
I
I
I
I
I
I
I
I

-- PAGE NO. 7



-- PAGE NO.

SPACESTRUCTURE TYPE =SUPPORT REACTIONS -UNIT KIP FEET

(j)I'0',);/~t;),Nt~~~~ WALL OF EXISTING INFLUENT STRUCTURE

I
I JOINT LOAD FORCE-X FORCE-Y FORCE-Z MOM-X MOM-Y MOM Z

1 4 0.48 0.83 -14.93 0.00 0.00 0.00

I 5 0.48 0.83 4.36 0.00 0.00 0.00
2 4 1.24 'J 'J'J 10. 11 0.00 0.00 0.00.... .-1;;.

5 1.24 2.22 -4.90 0.00 0.00 0.00

I
3 4 1.37 3.53 18.22 0.00 0.00 0.00

5 1.37 3.53 -6.56 0.00 0.00 0.00
4 4 0.59 3. 12 12.34 0.00 0.00 0.00

5 0.59 3.12 -3.29 0.00 0.00 0.00

I 5 4 -0.77 1. 90 8.15 0.00 0.00 0.00
5 -0.77 1. 90 -1. 16 0.00 0.00 0.00

6 4 -1.86 1.68 4.31 0.00 0.00 0.00

I
5 -1. S6 1.6S (l.O5 0.00 0.00 0.00

7 4 0.51 2.59 4.32 0.00 0.00 0.00
5 0.51 2.59 -2.81 0.00 0.00 0.00

13 4 0.42 3.76 22.68 0.00 0.00 0.00

I 5 0.42 3.76 -9.54 0.00 0.00 0.00
29 4 -0.42 3.76 22.65 0.00 0.00 0.00

5 -0.42 3.76 -9.50 0.00 0.00 0.00

I 35 4 -0.51 2.59 4.32 0.00 0.00 0.00
5 -0.51 2.59 -2.80 0.00 0.00 0.00

41 4 -0.48 0.83 -14.91 6.00 0.00 0.00

I
5 -0.48 0.83 4.33 0.00 0.00 0.00

42 4 -1.24 2.22 10.09 0.00 0.00 0.00
5 -1.24 2.22 -4.88 0.00 0.00 0.00

43 4 -1.37 3.53 18.18 0.00 0.00 0.00

I 5 -1.37 3.53 -6.51 0.00 0.00 0.00
44 4 -0.59 3.12 12.32 0.00 0.00 0.00

5 -0.59 3. 12 -3.26 0.00 0.00 . 0.00

I 45 4 0.77 1.90 8.15 0.00 0.00 0.00
5 0.77 1.90 -1. 15 0.00 0.00 0.00

46 4 1.86 1. 68 4.31 O. ()O 0.00 0.00

I
5 1. 86 1.68 0.04 0.00 0.00 0.00

21 4 0.00 3.92 23.47 0.00 0.00 0.00
5 0.00 3.92 -10.14 0.00 0.00 0.00

I ************** END OF LATEST ANALYSIS RESULT **************

I 116. PRINT ELEMENT FORCES

I
I
I
I
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Project: Squaw Peak Water Treatment Plant
Bypass Line

BIDDING SCHEDULE

Contract: FCD 90-31 Page BS-1

Approximate Unit Cost (in writing) Extended
Item No. Quantity Unit Description and /100 Dollars Unit Cost Amount
206-1 1 LS Structural Excavat~on and

Backfill

211-1 1 LS Fill Construction
,SbS-J C ,-A-s.s /r

..........._-..~-"--
~.._-- ,"._... ~..•_~._~ '_.--"___._o,~~, .."......_~.............."''''>._~_~ ...

505'-iL~ 1348 CY Structural Concrete Clv-J 4,4.

505-3 1 LS Demolition and Removals at
Existing Pump Station No. 2
Forebay

505-~ 244,000 LS Reinforcing Steel

515-1 1 LS Miscellaneous Steel

520-1 1 LS Miscellaneous Aluminum
1500-1 70 LF 96" R.G.R.C.P. Class II, W~tl1

Fittings and Bulkhead
15(f[-2 1 LS Relocate Ex~st~ng 4" PVC

Waterline, 6" and 8" Sludge
Lines

1500-3 1 LS Connect~on of 96" R.G.R.C.P.
, at Existing Junction

Structure

1600-1 1 LS Relocate Existing Electric

1600-2 380 LF Concrete Duct Bank
1600-3 6 EA Electr~cal Manholes/Pull

R'''l'ItAQ

TOTAL BID AMOUNT:
The Bidder hereby acknowledges receipt of and agrees
his proposal is based on the following addenda.

P3249:SPEC Bypass Line-Bidding Schedule
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SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 9

-J:.':~':':::; ~

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

1
1 4 -3.48 -3.03 -1.30 -0.99 -8.30

I
-0.39 -0.19 -0.22

TOP SMAX= 31.48 SMIN= -42.17 TMAX= 36.82 ANGLE= 44.4
BOTT: SMAX= 41. 15 SMIN= -31. 62 TMAX= 36.39 ANGLE= 44.5

5 0.99 0.92 0.24 o .::>-:. 2.69.......
I -0.39 -0.19 -0.22

TOP · SMAX= 12.35 SMIN= -10.91 TMAX= 11.63 ANGLE= 90.0·BaTT: SMAX= 10.77 SMIN= -13.36 TMAX= 12.07 ANGLE= 44.7

I 2 4 -3.58 2.67 3.41 2.20 -6.64
-0.29 -0.21 -0.50

TOP · SMAX= 41.97 SMIN= -17.74 TMAX= 29.86 ANGLE= -42.5

I ·BaTT: SMAX= 16.26 SMIN= -41. 50 TMAX= 28.88 ANGLE= -42.3
5 0.99 -1.04 -1.54 -0.85 1.78

-0.29 -0.21 -0.50

I TOP · SMAX= 2.02 SMIN= -13.03 TMAX= 7.52 ANGLE= -39.0·BOTT: SMAX= 13.48 SMIN= -3.48 TMAX= 8.48 ANGLE= -40.0

1- 3 4 -1.58 2.20 2.43 3.00 -2.69
-0.17 -0.20 -0.68

TOP · SMAX= 24.37 SMIN= -0.80 TMAX= 12.58 ANGLE= 4'::> .::-· .... ""-

BOTT: SMAX= -0.91 SMIN= -23.39 TMAX= 11.24 ANGLE= 41.8

I 5 0.21 -0.66 -0.73 -0.86 0.20
-0.17 -0.20 -0.68

TOP · SMAX= -3.32 SMIN= -4.05 TMAX= 0.37 ANGLE= 16. 1·
I BaTT: SMAX= 4.90 SMIN= 1.75 TMAX= 1.57 ANGLE= 39.8

4 4 -0.71 2.37 0.69 3.20 -0.86

I
-0.02 -0.01 -0.72

TOP SMAX= 15.69 SMIN= 1.42 TMAX= 7.13 ANGLE= 19.6
BaTT: SMAX= -2.27 SMIN= -14.91 TMAX= 6.32 ANGLE= 14.6

5 -0.17 -0.53 -0.08 -0.70 -0.37

I -0.02 -0.01 -0.72
TOP : SMAX= 0.98 SMIN= -4.46 TMAX= 2.72 ANGLE= -30. 1
BOTT: SMAX= 3.35 SMIN= 0.05 TMAX= 1.65 ANGLE= -17. 1 -

I 5 4 -0.11 2.40 0.64 3.38 -0.71
0.31 0.50 -0.59

TOP · SMAX= 16.42 SMIN= 2.10 TMAX= 7.16 ANGLE= 15.6

I ·BaTT: SMAX= -2.01 SMIN= -14.90 TMAX= 6.45 ANGLE= 11.6
5 -0.17 -0.28 -0.05 -0.58 -0.30

0.31 0.50 -0.59

I TOP · SMAX= 1.20 SMIN= -3.16 TMAX= 2.18 ANGLE= -30.1·BaTT: SMAX= 3.26 SMIN= ().32 TMAX= 1. 47 ANGLE= -14.7

I
6 4 3.24 -4.97 3.21 2.56 -8.61

-0.88 -0.08 -0. 13
TOP · SMAX= 50.34 SMIN= -25.85 TMAX= 38.10 ANGLE= -44.2·

I
BaTT: SMAX= 24.67 SMIN= -51.06 TMAX= 37.87 ANGLE= -43.6



FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

SOUTH WALL OF EXISTING INFLUENT STRUCTURE

ELEMENT LOAD

10

MXY

38.5
39.4
1.40

43.0
40.5

-0.35

-0.18

-4.06

ANGLE= -10.6
ANGLE= -7.8

ANGLE= 1.4
ANGLE= 0.8-

-- PAGE NO.

MY
FXY

4.94 -1.73

-0.38

-0.24

-0.38

4.88
4.81

1.33 ANGLE= 23.5
0.62 ANGLE= 9.9

8.08 ANGLE= -41.7
7.37 ANGLE= -40.1
-1.36 -0.13

8.20 0.50
-0.48

14.51 ANGLE= -3.4
14.42 ANGLE= -5.4
-2.01 -0.67
-0.48
5.06 ANGLE= -21.5
4.67 ANGLE= -16.1

4.56
-0.01

18.40 ANGLE=
18.26 ANGLE=
-1.59
-0.01
6.16 ANGLE=
6.24 ANGLE=

-0.85 2.83
-0.13

12.46 ANGLE= -41.1
12.64 ANGLE= -43.0

10.59 ANGLE= -33.2
10.85 ANGLE= -34.9

3.33 -8.21
-0.24

37.08 ANGLE= -39.7
36.71 ANGLE~ -39.2
-1.06 2.26

9.50
-0.23

20.44
20.34
-2.09
-0.23

MX
FY

5.43
-0.13

14.48 TMAX=
-3(>.51 TMAX=

-1.69
-0.13

-8.35 TMAX=
5.82 TMAX=

0.26
-0.08

0.93 TMAX=
-41.96 TMAX=

-0.01
-0.08

-9.65 TMAX=
-0.30 TMAX=

6.54
-0.10

-15.68 TMAX=
-58.80 TMAX=

-2.87
-0.10

-19.60 TMAX=
-2.53 TMAX=

2.81
-0.13

-2.55 TMAX=
-34.91 TMAX=

-1.27
-0.13

-12.86 TMAX=
-0.35 TMAX=

-1.43
-0.08

-17.96 TMAX=
-8.09 TMAX=

1.72
0.00

7.24 TMAX=
-36.42 TMAX=

-0.27
0.00

-10.22 TMAX=
0.24 TMAX=

QY
FX

2.27

-0.29

0.97
-0.25

SMIN=
SMIN=

-0.26
-0.25

SMIN=
SMIN=

-0.59
SMIN=
SMIN=

-0.93
-0.59

SMIN=
SMIN=

-0.45
SMIN=
SMIN=

1. 20
-0.45

SMIN=
SMIN=

2.00
-0.17

SMIN=
SMIN=

-0.30
-0.17

SMIN=
SMIN=

1. 73
-0.88

SMIN=
SMIN=

-1.37
-0.68

SMIN=
SMIN=

0.51
-0.68

SMIN=
SMIN=

0.12

1.58
19.17

6.96
17.19

QX

-5.69
7.05

-0.09
9.57

-0.55
12.14

1.95

36.26
-7.59

0.07

30.63
-15.77
0.22

0.49

2.84

0.69

41. 81
-1.29

0.04

58.48
14.61

-0.39

FORCE,LENGTH UNITS= KIP FEET

34.25
1. 61

-1. 17

-1.30

-0.12

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

SMAX=
SMAX=

4

4

4

4

4

5

5

5

SMAX=
SMAX=

5

5

SMAX=
SMAX=

5

TOP :
BaTT:

TOP
BaTT:

TOP :
BaTT:

TOP :
BaTT:

TOP
BaTT:

TOP :
BaTT:

TOP :
BaTT:

TOP :
BaTT:

TOP :
BaTT:

TOP
BaTT:

TOP
BaTT:

9

8

7

10

11

ELEMENT FORCES

;icl '!) .....

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I······
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 11

I ELEMENT FORCES FORCE., LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK., MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I
12 4 -1.42 2.58 5.75 5.95 7.87

I
0.03 0.00 -0.01

TOP · SMAX= 52.74 SMIN= -5•. 59 TMAX= 34.71 ANGLE= 43.5·BOTT: SMAX= 5.75 SMIN= -52.74 TMAX= 34.74 ANGLE= 43.5
5 0.44 -0.05 -2.42 -2.77 -2.83

I 0.03 0.00 -0.01
TOP · SMAX= 1.09 SMIN= -23.93 TMAX= 12.51 ANGLE= -43.2·BOTT: SMAX= 23.93 SMIN= -1.03 TMAX= 12.48 ANGLE=' -43.2

I 13 4 1.42 -0.59 9.30 7.54 -9.45
-0.75 0.00 0.03

TOP · SMAX= 78.75 SMIN= -4.85 TMAX= 41.81 ANGLE= -42.8

I ·BOTT: SMAX= 4.23 SMIN= -79.53 TMAX= 41.93 ANGLE= -42.2
5 -0.20 -0.84 -3.93 -1.75 3.01

-0.75 0.00 0.03

I TOP · SMAX= 1.38 SMIN= -27.19 TMAX= 14.29 ANGLE= -34.4·BOTT: SMAX= 26.12 SMIN= -1.83 TMAX= 13.98 ANGLE= -35.8

I
14 4 0.54 0.54 7.58 5.20 3.99

-0.72 0.00 -0.29
TOP · SMAX= 45.75 SMIN= 9.83 TMAX= 17.95 ANGLE= 37.1·BOTT: SMAX= -9.80 SMIN= -47.22 TMAX= 18.71 ANGLE= 36.3

I 5 0.17 0.45 -2.42 -1.99 -1.59
-0.72 0.00 -0.29

TOP · SMAX= -2.21 SMIN= -17.94 TMAX= 7.85 ANGLE= 40.2·
I BOTT: SMAX= 15.57 SMIN= 2.15 TMAX= 7.21 ANGLE= 42.7

15 4 -0.13 1.05 15.81 2.43 -5.43

I
o. (J5 0.00 0.19

TOP · SMAX= 84.84 SMIN= 0.03 TMAX= 42.40 ANGLE= -20.8·BOTT: SMAX= 0.23 SMIN= -84.98 TMAX= 42.61 ANGLE= -21.0
5 0.03 -0.93 -4.21 -0.45 1.79

I 0.06 0.00 0.19
TOP · SMAX= 1.31 SMIN= -21.81 TMAX= 11.55 ANGLE= -22.2·BOTT: SMAX= 21.65 SMIN= -1. 04 TMAX= 11.35 ANGLE= -21. 4

I 15 4 -0.89 0.91 1.24 15.99 1.05
-0.35 -0.09 -0.19

TOP · SMAX= 70.69 SMIN= 4.81 TMAX= 32.94 ANGLE= -3.9

I ·BaTT: SMAX= -5.45 SMIN= -70.93 TMAX= 32.74 ANGLE= -4.2
5 0.30 -0.23 -0.07 -3.87 -0.43

-0.35 -0.09 -0.19

I TOP · SMAX= -0.41 SMIN= -17.42 TMAX= 8.51 ANGLE= -7.2·BaTT: SMAX= 17.15 SMIN= -0.19 TMAX= 8.67 ANGLE= -5.7

I
17 4 -0.33 0.81 0.12 15.14 0.13

-0.15 -0.41 -0.09
TOP SMAX= 56.31 SMIN= 0.38 TMAX= 32.96 ANGLE= -0.4
BaTT: SMAX= -0.68 SMIN= -67.13 TMAX= 3"7" -:''7' ANGLE= -0.5

I
wa &-.w



·1 SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 12
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I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 5 0.06 -0. 12 0.05 -3.47 -0.18
-0.15 -0.41 -0.09

TOP · SMAX= 0.13 SMIN= -15.77 TMAX= 7.95 ANGLE= -3.2

I ·BOTT: SMAX= 14.94 SMIN= -0.41 TMAX= 7.67 ANGLE= -2.6

18 4 2.83 1.37 2.81 4.55 4.08

I -0.68 -0.13 0.01
TOP · SMAX= 34.26 SMIN= -2.62 TMAX= 18.44 ANGLE= -38.6·BOTT: SMAX= 1.68 SMIN= -34.93 TMAX= 18.30 ANGLE"'; -39.4

I
5 -1.17 -0.51 -1.27 -1.57 -1. 41

-0.68 -0.13 0.01
TOP · SMAX= -0.46 SMIN= -12.88 TMAX= 6.21 ANGLE= -43.2·BOTT: SMAX= 12.16 SMIN= -0.43 TMAX= 6.29 ANGLE= -40.7

I 19 4 1.43 2.63 6.75 5.98 -7.88
0.03 0.00 0.01

I TOP · SMAX= 62.82 SMIN= -6.69 TMAX= 34.76 ANGLE= -43.6·BOTT: SMAX= 6.75 SMIN= -62.82 TMAX= 34.78 ANGLE= -43.6
5 -0.45 -0.01 -2.40 -2.81 2.84

I
0.03 0.00 0.01

TOP · SMAX= 1. 11 SMIN= -24.04 TMAX= 12.57 ANGLE= 42.9·BOTT: SMAX= 24.04 SMIN= -1.04 TMAX= 12.54 ANGLE= 43.0

I 20 4 -1.41 -0.54 9.27 7.60 9.44
-0.76 0.00 -0.03

TOP · SMAX= 78.51 SMIN= -4.92 TMAX= 41.72 ANGLE= 42.7·
I BOTT: SMAX= 4.28 SMIN= -79.39 TMAX= 41.84 . ANGLE= 42.2

5 0.19 -0.89 -3.90 -1.71 -2.99
-0.76 0.00 -0.03

TOP · SMAX= 1.46 SMIN= -26.94 TMAX= 14.20 ANGLE= 34.2

I ·BOTT: SMAX= 25.87 SMIN= -1.91 TMAX= 13.89 ANGLE= 35.7

21 4 -0.55 0.69 7.55 5.15 -3.96

I -0.72 0.00 0.28
TOP · SMAX= 45.52 SMIN= 9.77 TMAX= 17.88 ANGLE= -37.0·BOTT: SMAX= -9.73 SMIN= -46.99 TMAX= 18.63 ANGLE= -36.2.

I
5 -0.15 0.41 -2.39 -1.94 1.67

-0.72 O.OCI 0.28
TOP · SMAX= -2.15 SMIN= -17.67 TMAX= 7.76 ANGLE= -40.0·

I
BOTT: SMAX= 16.30 SMIN= 2.09 TMAX= 7.10 ANGLE= -42.4

22 4 0.12 1.01 16.79 2.46 6.43
0.06 0.00 -0.19

I TOP · SMAX= 84.80 SMIN= O. 11 TMAX= 42.34 ANGLE= 20.8·BOTT: SMAX= 0.15 SMIN= -84.94 TMAX= 4'::0 == ANGLE= 21. 1,;;;..;;J;;J

=. -0.02 -0.88 -4.19 -0.48 -1.80
~

I
0.06 0.00 -0.19

TOP · SMAX= 1 -=-7 SMIN= -21. 77 TMAX= 11.50 ANGLE= 22.4· • ';;;'w

BOTT: SMAX= 21.61 SMIN= -0.95 TMAX= 11.28 ANGLE= 21. 6

I



I SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 13
:-~/.

t

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I
23 4 -0.89 -0.92 1.24 15.97 -1.05

I
-0.35 -0.09 0.19

TOP SMAX= 70.62 SMIN= 4.82 TMAX= 32.90 ANGLE= 3.9
BaTT: SMAX= -5.46 SMIN= -70.86 TMAX= 32.70 ANGLE= 4.3

5 0.30 0.24 -0.08 -3.85 0.44

I -0.35 -0.09 0.19
TOP · SMAX= -0.42 SMIN= -17.35 TMAX= 8.47 ANGLE= 7.3·BaTT: SMAX= 17.08 SMIN= -0.18 TMAX= 8.63 ANGLE=' 5.9

I 24 4 -0.33 -0.81 0.12 15.13 -0.13
-0.15 -0.41 0.09

TOP · SMAX= 66.27 SMIN= 0.39 TMAX= 32.94 ANGLE= 0.4

I ·BaTT: SMAX= -0.68 SMIN= -67.09 TMAX= 33.2C) ANGLE= 0.6
5 0.06 0.12 0.05 -3.46 0.18

-0.15 -0.41 0.09

I TOP · SMAX= 0.12 SMIN= -15.72 TMAX= 7.92 ANGLE= 3 7-· .w

BaTT: SMAX= 14.89 SMIN= -0.41 TMAX= 7.65 ANGLE= 2.7

25 4 3.23 4.96 3.21 -j t=~ 8.60

I
.-.;;;I,;;}

-0.88 -0.08 0.13
TOP · SMAX= 50.28 SMIN= -25.84 TMAX= 38.06 ANGLE= 44.2·BOTT: SMAX= 24.66 SMIN= -51.00 TMAX= 37.83 ANGLE= 43.6

I 5 -1.29 -1.73 -1.43 -0.83 -2.82
-0.88 -0.08 0.13

TOP · SMAX= 6.95 SMIN= -17.89 TMAX= 12.42 ANGLE= 41. 0·
I BaTT: SMAX= 17. 11 SMIN= -8.08 TMAX= 12.60 ANGLE= 42.9

26 4 1. 94 -2.26 6 ....::- 3.31 8.20.,;;}.-

I
-0.59 -0.10 0.24

TOP · SMAX= 58.37 SMIN= -15.71 TMAX= 37.04 ANGLE= 39.7·BaTT: SMAX= 14.64 SMIN= -58.69 TMAX= 36.66 ANGLE= 39.2
5 -0.38 0.91 -2.85 -1.04 -2.25

I -0.59 -0.10 0.24
TOP · SMAX= 1.61 SMIN= -19.48 TMAX= 10.54 ANGLE= 3~ .::-· w • .-

BaTT: SMAX= 19.05 SMIN= -2.57 TMAX= 10.81 ANGLE= 34.9.

I 27 4 0.71 -1.19 5.42 4.92 1. 74
-0.45 -0.13 0.38

TOP · SMAX= 30.59 SMIN= 14.37 TMAX= 8. 11 ANGLE= 41. 7

I ·BOTT: SMAX= -15.66 SMIN= -30.47 TMAX= 7.41 ANGLE= 40. 1
5 0.21 0.28 -1.68 -1.34 0.12

-0.45 -0.13 0.38

I TOP · SMAX= -5.63 SMIN= -8.24 TMAX= 1.30 ANGLE= -22.8·BaTT: SMAX= 6.96 SMIN= 5.74 TMAX= 0.61 ANGLE= -8. 1

I
28 4 0.49 -0.97 1. 73 8.18 -0.50

-0.25 0.00 0.48
TOP · SMAX= 36.17 SMIN= 7.27 TMAX= 14.45 ANGLE= 3.4·BaTT: SMAX= -7.62 SMIN= -36.33 TMAX= 14.36 ANGLE= 5.4

I



I SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 14
.," ..,

1- ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 5 0.06 0.27 -0.28 -1.99 0.67
-0.25 0.00 0.48

TOP · SMAX= -0.13 SMIN= -10.12 TMAX= 5.00 ANGLE= 21.6

I ·BaTT: SMAX= 9.47 SMIN= 0.27 TMAX= 4.60 ANGLE= 16. 1

29 4 -0.12 -1.99 0.26 9.49 0.18

I -0.17 -0.08 0.23
TOP SMAX= 41.76 SMIN= 0.94 TMAX= 20.41 ANGLE= -1.4
BaTT: SMAX= -1.30 SMIN= -41.91 TMAX= 20.31 ANGLE"; -0.8

I
5 0.04 0.29 -0.01 -2.08 0.35

-0.17 -0.08 0.23
TOP · SMAX= o. 11 SMIN= -9.58 TMAX= 4.85 ANGLE= 10.6·

I
BaTT: SMAX= 9.26 SMIN= -0.29 TMAX= 4.78 ANGLE= 7.9

30 4 -3.47 3.03 -1.30 -0.99 8.29
-0.39 -0.19 0.22

I TOP · SMAX= 31.43 SMIN= -42.11 TMAX= 36.77 ANGLE= -44.4·BaTT: SMAX= 41.09 SMIN= -31. 57 TMAX= 36.33 ANGLE= -44.5
5 0.99 -0.92 0.24 o .::..::. -2.67....s;;;.

1- -0.39 -0.19 0.22
TOP · SMAX= 12.28 SMIN= -10.85 TMAX= 11.57 ANGLE= 44.9·BaTT: SMAX= 10.71 SMIN= -13.29 TMAX= 12.00 ANGLE= -44.7

I 31 4 -3.57 -2.66 3.40 2.20 6.63
-0.29 -0.21 0.50

TOP · SMAX= 41.90 SMIN= -17.74 TMAX= 29.82 ANGLE= 4-=- ..,· 0;;;..";;'

I BaTT: SMAX= 16.26 SMIN= -41.43 TMAX= 28.85 -ANGLE= 42.3
5 0.99 1.03 -1.52 -0.84 -1.77

-0.29 -0.21 0.50
TOP · SMAX= 2.02 SMIN= -12.95 TMAX= 7.48 ANGLE= 39.0

I ·BaTT: SMAX= 13.40 SMIN= -3.48 TMAX= 8.44 ANGLE= 40.0

32 4 -1.58 -2.19 2.42 2.99 2.69

I -0.17 -0.20 0.68
TOP · SMAX= 24.36 SMIN= -0.85 TMAX= 12.60 ANGLE= -42.2·BaTT: SMAX= -0.86 SMIN= -23.38 TMAX= 11.26 ANGLE= -41. 8-

I 5 0.21 0.65 -0.72 -0.85 -0.20
-0.17 -0.20 0.68

TOP · SMAX= -3.27 SMIN= -4.03 TMAX= 0.38 ANGLE= -17.6·
I

BaTT: SMAX= 4.89 SMIN= 1.69 TMAX= 1.60 ANGLE= -39.9

33 4 -0.72 -2.37 0.70 3.19 0.87
-0.02 -0.01 0.72

I TOP SMAX= 15.69 SMIN= 1.41 TMAX= 7.14 ANGLE= -19.8
BaTT: SMAX= -2.27 SMIN= -14.90 TMAX= 6.32 ANGLE= -14.8

5 -0.17 0.53 -0.09 -0.69 0.36

I -0.02 -0.01 0.72
TOP · SMAX= 0.94 SMIN= -4.40 TMAX= 2.67 ANGLE= 30.1·BaTT: SMAX= 3.31 SMIN= 0.09 TMAX= 1.61 ANGLE= 16.7

I



I· SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 15

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

1
34 4 -0.11 -2.40 0.64 3.37 0.71

I
0.31 0.50 0.59

TOP · SMAX= 16.41 SMIN= 2.10 TMAX= 7. 16 ANGLE= -15.7·BaTT: SMAX= -2.00 SMIN= -14.90 TMAX= 6.45 ANGLE= -11.7
5 -0.16 0.28 -0.05 -0.58 0.29

I 0.31 0.50 0.59
TOP · SMAX= 1. 18 SMIN= -3.14 TMAX= 2.16 ANGLE= 30.1· "

BaTT: SMAX= 3.23 SMIN= 0.34 TMAX= 1.45 ANGLE= 14.4

I 35 4 -16.81 -11.92 0.01 0.01 0.00
-10.52 0.00 1. 18

TOP · SMAX= 40.05 SMIN= 18.61 TMAX= 10.72 ANGLE= -8.1

I ·BaTT: SMAX= -39.19 SMIN= -40.52 TMAX= 0.66 ANGLE= 35.1
5 6.10 4.33 0.00 0.00 0.00

-10.52 0.00 1. 18

I TOP · SMAX= -10.14 SMIN= -18.54 TMAX= 4.20 ANGLE= -5.1·BaTT: SMAX= 10.41 SMIN= -2.77 TMAX= 6.59 ANGLE= -7.1

I
36 4 16.79 -11. 92 0.01 0.01 0.00

0.12 0.00 -1.25
TOP · SMAX= 35.77 SMIN= 21.94 TMAX= 6.91 ANGLE= -33.8·BaTT: SMAX= -24.10 SMIN= -33.36 TMAX= 4.63 ANGLE= -28.5

I 5 -6.09 4.34 0.00 0.00 0.00
0.12 0.00 -1.25

TOP · SMAX= -7.66 SMIN= -9.41 TMAX= 0.88 ANGLE= 19.0·
I BaTT: SMAX= 10.78 SMIN= 6.53 TMAX= 2.12 ANGLE= -33.8

37 4 -16.81 -12.02 0.01 0.01 0.00

I
-0.08 0.00 -0.89

TOP : SMAX= 35.24 SMIN= 20.16 TMAX= 7.54 ANGLE= -32.7
BaTT: SMAX= -21. 77 SMIN= -33.78 TMAX= 6.01 ANGLE= -28.8

5 6.09 4.35 0.00 0.00 0.00

I -0.08 0.00 -0.89
TOP · SMAX= -9.69 SMIN= -10.28 TMAX= 0.29 ANGLE= 90.0·BaTT: SMAX= 11.99 SMIN= 7.83 TMAX= 2.08 ANGLE= 44.1·

I 38 4 16.80 -12.02 0.01 0.01 0.00
-10.51 0.00 0.86

I
TOP SMAX= 22.50 SMIN= 11.36 TMAX= 5.57 ANGLE= -20.3
BaTT: SMAX= -20.88 SMIN= -33.99 TMAX= 6.55 ANGLE= 8.4

5 -6.09 4.35 0.00 0.00 0.00
-10.51 0.00 0.86

I TOP · SMAX= -8.06 SMIN= -20.97 TMAX= 6.46 ANGLE= -0.3·BaTT: SMAX= B.38 SMIN= -0.36 TMAX= 4.37 ANGLE= -11. 1

I
39 4 -16.BO -12.02 0.01 0.01 0.00

-10.51 0.00 -0.B7
TOP SMAX= 22.52 SMIN= 11.39 TMAX= 5.56 ANGLE= 20.1
BaTT: SMAX= -20.93 SMIN= -33.99 TMAX= 6.53 ANGLE= -B.3

I



********************ENO OF ELEMENT FORCES********************

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

SOUTH WALL OF EXISTING INFLUENT STRUCTURE 16-- PAGE NO.

MY MXY
FXY

0.00 0.00
-0.87
6.44 ANGLE= 0.5
4.38 ANGLE= 10.'3

0.01 0.00
0.8'3

7.54 ANGLE= 32.6
6.02 ANGLE"; 28.7
0.00 0.00
0.8'3

0.31 ANGLE= '30.0
2.08 ANGLE= '30.0

0.01 0.00
1.26

6.'33 ANGLE= 33.7
4.63 ANGLE= 28.4
0.00 0.00
1.26

0.'31 ANGLE= --1'3.1
2.14 ANGLE= 33.6

0.01 0.00
-1. 18

10.75 ANGLE=· 8. 1
0.68 ANGLE= -36.2
0.00 0.00

-1.18
4.18 ANGLE= 5.0
6.62 ANGLE= 7 -::0• a;;.

0.01
0.00

TMAX=
TMAX=

0.00
0.00

TMAX=
TMAX=

0.01
0.00

TMAX=
TMAX=

0.00
0.00

TMAX=
TMAX=

0.01
0.00

TMAX=
TMAX=

0.00
().oo

TMAX=
TMAX=

-11. '32
-10.52

SMIN= 18.62
SMIN= -40.57

4.33
-10.52

SMIN= -18.55
SMIN= -2.76

-12.03
-0.08

SMIN= 20.25
SMIN= -33.'30

4.35
-0.08

SMIN= -10.40
SMIN= 7.'34

-11.'32
0.12

SMIN= 22.02
SMIN= -33.45

4.34
0.12

SMIN= -'3.55
SMIN= 6.62

QX QY MX
FX FY

6.0'3 4.35 0.00
-10.51 0.00

-8.11 SMIN= -20.'3'3 TMAX=
8.42 SMIN= -0.33 TMAX=

16.81

FORCE,LENGTH UNITS= KIP FEET

4

5

TOP: SMAX=
BaTT: SMAX=

TOP · SMAX= 35.34·BaTT: SMAX= -21.85
5 -6.09

TOP · SMAX= -'3.7'3·BaTT: SMAX= 12.0'3

41 4 -16.7'3

TOP · SMA~= 35.87·BaTT: SMAX= -24.20
5 6.0'3

TOP · SMAX= -7.73·BaTT: SMAX= 10.'30

42 4 16.81

TOP SMAX= 40.11
BaTT: SMAX= -39.2CI

5 -6.10

TOP · SMAX= -10.20·BaTT: SMAX= 10.47

40

117. PRINT ELEMENT JOINT FORCES ALL

ELEMENT FORCES
-----------_....-

ELEMENT LOAD

1"~I);i';;j·.·.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I: SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 17

".,"

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I
1 4 -3.48 -3.03 -1.30 -0.99 -8.30

I
-0.39 -0.19 -0.22

TOP SMAX= 31.48 SMIN= -42.17 TMAX= 36.82 ANGLE= 44.4
BaTT: SMAX= 41.15 SMIN= -31.62 TMAX= 36.39 ANGLE= 44.5

I
JOINT -10.92 -9.65 11.28 11.33 -6.65

1 -0.20 -0.43 0.27
TOP · SMAX= 78.55 SMIN= 20.49 TMAX= 29.03 ANGLE= 90.0·BaTT: SMAX= -20.59 SMIN= -79.72 TMAX= 29.56 ANGLE= 44.8

I JOINT -10.9;; 3.60 -18.43 -5.65 -7.B2

a 0.08 -0.63 -0.41
TOP · SMAX= -8.75 SMIN= -97.96 TMAX= 44.61 ANGLE= 25.7·

I
BOTT: SMAX= 97.23 SMIN= 8.39 TMAX= 44.42 ANGLE= 25.0

JOINT 3.96 3.60 7.82 6.01 -9.96
8 -0.57 0.05 -0.70

TOP · SMAX= 74.97 SMIN= -14.54 TMAX= 44.75 ANGLE= -42.6·
I BaTT: SMAX= 12.67 SMIN= -74.15 TMAX= 43.41 ANGLE= -42.2

JOINT 3.96 -9.65 -5.87 -15.66 -8.78
7 -0.86 0.25 -0.02

I
TOP · SMAX= -3.68 SMIN= -91.83 TMAX= 44.07 ANGLE= -30.8·BOTT: SMAX= 91.72 SMIN= 2.57 TMAX= 44.57 ANGLE= -30.1

5 0.99 0.92 0.24 o -::0-::- 2.69.,;;;....

I
-0.39 -0. 19 -0.22

TOP · SMAX= 12.35 SMIN= -10.91 TMAX= 11.63 ANGLE= 90.0·BaTT: SMAX= 10.77 SMIN= -13.36 TMAX= 12.07 ANGLE= 44.7
JOINT -10.92 -9.65 11.28 11.33 -6.65

I 1 -0.20 -0.43 0.27
TOP · SMAX= 78.55 SMIN= 20.49 . TM..AX= 29.03 ANGLE= 90.0·BOTT: SMAX= -20.59 SMIN= -79.72 TMAX= 29.56 ANGLE= 44.8

I
JOINT -10.92 3.60 -18.43 -5.65 -7.82

2 0.08 -0.63 -0.41
TOP · SMAX= -8.75 SMIN= -97.96 TMAX= 44.61 ANGLE= 25.7·

I
BaTT: SMAX= 97.23 SMIN= 8.39 TMAX= 44.42 ANGLE= 25.0

JOINT 3.96 3.60 7.82 6.01 -9.96
8 -0.57 0.05 -0.70

TOP · SMAX= 74.97 SMIN= -14.54 TMAX= 44.75 ANGLE= -42.6.·
I BaTT: SMAX= 12.67 SMIN= -74.15 TMAX= 43.41 ANGLE= -42.2

JOINT 3.96 -9.65 -5.87 -15.66 -8.78
7 -0.86 o -::0"'" -0.02.,;;;.;;;1

TOP · SMAX= -3.68 SMIN= -91.83 TMAX= 44.07 ANGLE= -30.8

I ·BaTT: SMAX= 91.72 SMIN= 2.57 TMAX= 44.57 ANGLE= -30. 1

2 4 -3.58 2.67 3.41 2.20 -6.64

I -0.29 -0.21 -0.50
TOP SMAX= 41.97 SMIN= -17.74 TMAX= 29.86 ANGLE= -42.5

BaTT: SMAX= 16.26 SMIN= -41.50 TMAX= 28.88 ANGLE= -42.3

I JOINT -6.86 2.68 13.89 -1.09 -5.33
2 -0.15 -0.20 -0.39

TOP · SMAX= 68.81 SMIN= -12.75 TMAX= 40.78 ANGLE= -17.9·
I

BaTT: SMAX= 11.90 SMIN= -68.66 TMAX= 40.28 ANGLE= -17.5



= FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

SOUTH WALL OF EXISTING INFLUENT STRUCTURE

ELEMENT FORCES

FORCE OR STRESS

18

4 ·::- .::-
1;;.. ~-

39.7
39.8

MXY

39.7
39.8
1.78

31.4
30.7

41.8

15.7
14.4

-7.94

15.7
14.4

-7.94

-2.59

-5.33

-2.61

18.4
8.8

-2.79

-2.69

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE= -40.2
ANGLE= -39.9

-10.67

ANGLE= -40.2
ANGLE= -39.9

-10.67

ANGLE= -17.9
ANGLE= -17.5

-2.61

ANGLE= -39.10
ANGLE= -40.0

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE= -28.7
ANGLE= -27.5

-0.40

ANGLE=
ANGLE=

ANGLE=
ANGLE=

-- PAGE NO.

MY
FXY

-0.39

-0.59

3.00
-0.68

12.58
11.24

1. 26
-0.75

14.41
13.00
-0.31
-0.72
4.15
3.43
6.07

-0.60
14.49
13.30

-0.52
23.04
22.76

-0.52
23.04
22.76

5.46
-0.60

36.09
34.95

5.03
-0.47

48.31
47.31
-0.85
-0.50
7.52
8.48
-1. 09

5.46
-0.60

36.09
34.95

5.03
-0.47

48.31
47.31

40.78
40.28
-0.59

MX
FY

FEET

3.13

TMAX=
TMAX=

1.09

TMAX=
TMAX=

4.71

8.22

2.43
-0.20

-0.27

-0.22

-0.80

-6.26
-65.44

-23.39

-9.57
-0.30

-45.59 TMAX=
-0.53 TMAX=

-0.12
-35.17 TMAX=
-61. 14 TMAX=

-1.54
-0.21

-13.03 TMAX=
-3.48 TMAX=

13.89
-0.20

-12.75 TMAX=
-68.66 - TMAX=

-9.57
-0.30

-45.59 TMAX=
:"0.53 TMAX=

8.22
-0.22

-6.26 TMAX=
-65.44 TMAX=

1.09
-0.12

-35.17 TMAX=
-61.14 TMAX=

-1.37 TMAX=
-26.27 TMAX=

-1.81
-0.11

-8.95 TMAX=
1. 10 TMAX=

-0.12
5.54 TMAX=

-33.83 TMAX=

QY
FX

2.66

2.20
-0.17

SMIN=
SMIN=

1.74
0.04

SMIN=
SMIN=

2.66
-0.16

SMIN=
SMIN=

2.66
-0.02

SMIN=
SMIN=

2.66
-0.44

SMIN=
SMIN=

2.68
-0.56

SMIN=
SMIN=

-1.04
-0.29

SMIN=
SMIN=

2.68
-0.15

SMIN=
SMIN=

2.66
-0.02

SMIN=
SMIN=

2.66
-0.44

SMIN=
SMIN=

2.68
-0.56

SMIN=
SMIN=

-0.37
SMIN=
SMIN=

QX

24.37
-0.91

34.52
-7.22

61.46
33.47

61.46
33.47

0.99

FORCE,LENGTH UNITS= KIP

2.02
13.48

-6.86

0.49
44.98

-0.30

68.81
11. 90

-6.86

65.92
4.46

-0.30

65.92
4.46

-0.30

-2.22

-6.86

-0.65
7.97

-0.94

27.45
-0.28

-2.22

0.49
44.98

-0.30

-1.584

5

3

3

3

2

LOAD

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BaTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT
9

TOP: SMAX=
BOTT: SMAX=

JOINT
8

TOP: SMAX=
BOTT: SMAX=

TOP: SMAX=
BOTT: SMAX=

JOINT
9

TOP: SMAX=
BaTT: SMAX=

JOINT
8

TOP: SMAX=
BOTT: SMAX=

TOP: SMAX=
BaTT: SMAX=

JOINT
4

TOP: SMAX=
BaTT: SMAX=

JOINT
10

TOP: SMAX=
BaTT: SMAX=

3

YI,:"i ...

I
I ELEMENT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 19

i

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -0.94 1.74 3.69 4.98 -4.97
9 -0.18 -0.29 -0.63

TOP · SMAX= 41.60 SMIN= -3.86 TMAX= 22.73 ANGLE= 41.5

I ·BOTT: SMAX= 2.16 SMIN= -40.B3 TMAX= 21.50 ANGLE= 41. 1
5 0.21 -0.66 -0.73 -0.B6 0.20

-0.17 -0.20 -0.6B

I TOP · SMAX= -3.32 SMIN= -4.05 TMAX= 0.37 ANGLE= 16. 1·BOTT: SMAX= 4.90 SMIN= 1.75 TMAX= 1.57 ANGLE= 39.B
JOINT -2.22 1. 74 4.71 1. 26

.,
-2.59

I
3 0.04 -0.27 -0.75

TOP · SMAX= 27.45 SMIN= -1.37 TMAX= 14.41 ANGLE= -28.7·BOTT: SMAX= -0.2B SMIN= -26.27 TMAX= 13.00 ANGLE= -27.5

I
JOINT -2.22 2.66 -l.Bl -0.31 -0.40

4 -0.16 -0. 11 -0.72
TOP · SMAX= -0.65 SMIN= -B. 95 .TMAX= 4. 15 ANGLE= lB•. 4·BOTT: SMAX= 7.97 SMIN= 1. 10 TMAX= 3.43 ANGLE= B.8

I JOINT -0.94 2.66 3. 13 6.07 -2.79
10 -0.37 -0.12 -0.60

TOP · SMAX= 34.52 SMIN= 5.54 TMAX= 14.49 ANGLE= 31.4·1- BOTT: SMAX= -7.22 SMIN= -33.B3 TMAX= 13.30 ANGLE= 30.7
JOINT -0.94 1.74 3.69 4.98 -4.97

9 -0.18 -0.29 -0.63
TOP · SMAX= 41.60 SMIN= -3.86 TMAX= 22.73 ANGLE= 41. 5·1 BOTT: SMAX= 2.16 SMIN= -40.B3 TMAX= 21.50 ANGLE= 41. 1

4 4 -0.71 2.37 0.69 3.20 . -0. B6

I -0.02 -0.01 -0.72
TOP · SMAX= 15.69 SMIN= 1.42 TMAX= 7. 13 ANGLE= 19.6·BOTT: SMAX= -2.27 SMIN= -14.91 TMAX= 6.32 ANGLE= 14.6

1
JOINT -0.53 2.38 0.2B 0.74 -1.B4

4 0.17 -(>.23 -O.Bl
TOP · SMAX= 11. 17 SMIN= -6.76 TMAX= B.96 ANGLE= 42.4·BOTT: SMAX= 5.14 SMIN= -9.67 TMAX= 7.40 ANGLE= 40.3

I JOINT -0.53 2.37 -O.Bl 1.15 0.58
5 -0.16 0.08 -0.94

TOP · SMAX= 5.45 SMIN= -4.01 TMAX= 4.73 ANGLE= -10.0.·
1 BOTT: SMAX= 4.6B SMIN= -6.28 TMAX= 5.4B ANGLE= -19.9

JOINT -0.90 2.37 0.57 5.64 0.12
11 -0.21 0.21 -0.62

TOP · SMAX= 25.08 SMIN= 2.31 TMAX= 11.39 ANGLE= 0.2

I ·BOTT: SMAX= -2.67 SMIN= -24.72 TMAX= 11.03 ANGLE= -3.0
JOINT -0.90 2.3B 2.73 5.26 -2.30

10 0.11 -0. 10 -0.49

1 TOP · SMAX= 29.57 SMIN= 5.66 TMAX= 11.96 ANGLE= 31.4·BOTT: SMAX= -6.40 SMIN= -2B.BO TMAX= 11.20 ANGLE= 29.B
5 -0.17 -0.53 -O.OB -0.70 -0.37

I
-0.02 -0.01 -0.72

TOP · SMAX= 0.9B SMIN= -4.46 TMAX= 2.72 ANGLE= -30.1·BOTT: SMAX= 3.35 SMIN= 0.05 TMAX= 1.65 ANGLE= -17.1

I



;,1 SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 20
·0,.,>;{;,~ \ ' .,;: ~ ..

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
• FX FY FXY

I JOINT -0.53 2.38 0.28 0.74 -1.84
4 0.17 -0.23 -0.81

TOP · SMAX= 11. 17 SMIN= -6.76 TMAX= 8.96 ANGLE= 42.4

I ·BOTT: SMAX= 5.14 SMIN= -9.67 TMAX= 7.40 ANGLE= 40.3
JOINT -0.53 2.37 -0.81 1. 15 0.58

5 -0.16 0.08 -0.94

I TOP · SMAX= 5.45 SMIN= -4.01 TMAX= 4.73 ANGLE= -10.0·BOTT: SMAX= 4.68 SMIN= -6.28 TMAX= 5.48 ANGLE= -19.9
JOINT -0.90 2.37 0.57 5.64

;

0.12

I
11 -0.21 0.21 -0.62

TOP : SMAX= 25.08 SMIN= 2.31 TMAX= 11.39 ANGLE= 0.2
BOTT: SMAX= -2.67 SMIN= -24.72- TMAX= 11.03 ANGLE= -3.0

I
JOINT -0.90 2.38 2.73 5.26 -2.30

10 0.11 -0. 10 -0.49
TOP · SMAX= 29.57 SMIN= 5.66 TMAX= 11. 96 ANGLE= 31 .. 4·BOTT: SMAX= -6.40 SMIN= -28.80 TMAX= 11.20 ANGLE= 29.8

I 5 4 -0.11 2.40 0.64 3.38 -0.71
0.31 0.50 -0.59

I
TOP · SMAX= 16.42 SMIN= 2.10 TMAX= 7.16 ANGLE= 15.6·BOTT: SMAX= -2.01 SMIN= -14.90· TMAX= 6.45 ANGLE= 11.6

JOINT 0.08 1.45 0.92 2.23 -1.45
5 0.34 -0.26 -0.39

I TOP · SMAX= 14.24 SMIN= -0.29 TMAX= 7.27 ANGLE= 34.6·BOTT: SMAX= -0.10 SMIN= -13.70 TMAX= 6.80 ANGLE= 31. 1
JOINT 0.08 3.34 1.32 -0.81 0.20

I 6 0.45 0.98 -0.67
TOP · SMAX= 6.27 SMIN= -2.61 TMAX= 4.44 ANGLE= 1.4·BOTT: SMAX= 4.81 SMIN= -5.61 TMAX= 5.21 ANGLE= 8.7

I
JOINT -0.30 3.34 -0.19 7.29 0.04

12 0.27 1.26 -0.78
TOP · SMAX= 33.39 SMIN= -0.59 TMAX= 16.99 ANGLE= 1. 1·BOTT: SMAX= 1. 15 SMIN= -30.88 TMAX= 16.02 ANGLE= -1. 7

I JOINT -0.30 1.45 0.52 4.81 -1.62
11 0.17 0.01 -0.50

TOP · SMAX= 23.91 SMIN= -0.25 TMAX= 12.08 ANGLE= 19.6··
I BOTT: SMAX= -0.06 SMIN= -23.25 TMAX= 11.60 ANGLE= 17.4

5 -0.17 -0.28 -0.05 -0.58 -0.30
0.31 0.50 -0.59

TOP · SMAX= 1.20 SMIN= -3.16 TMAX= 2.18 ANGLE= -30. 1

I ·BOTT: SMAX= 3.26 SMIN= 0.32 TMAX= 1.47 ANGLE= -14.7
JOINT 0.08 1.45 0.92 .j -:-7- -1. 45~. I;;"w

5 0.34 -0.26 -0.39

I TOP · SMAX= 14.24 SMIN= -0.29 TMAX= 7.27 ANGLE= 34.6·BOTT: SMAX= -0.10 SMIN= -13.70 TMAX= 6.80 ANGLE= 31. 1
JOINT 0.08 3.34 1.32 -0.81 0.20

I 6 0.45 0.98 -0.67
TOP · SMAX= 6.27 SMIN= -2.61 TMAX= 4.44 ANGLE= 1.4·BOTT: SMAX= 4.81 SMIN= -5.61 TMAX= 5.21 ANGLE= 8.7

I



;/1, SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 21
~:~:;:~~~E\:;,.~'·~

I ..• :

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -0.30 3.34 -0.19 7.29 0.04
12 0.27 1.25 -0.78

TOP · SMAX= 33.39 SMIN= -0.59 TMAX= 16.99 ANGLE= 1.1

I ·BaTT: SMAX= 1. 15 SMIN= -30.88 TMAX= 16.02 ANGLE= -1. 7
JOINT -0.30 1.45 0.52 4.81 -1.52

11 o. 17 0.01 -0.50

I TOP · SMAX= 23.91 SMIN= -0.25 TMAX= 12.08 ANGLE= 19.6·BaTT: SMAX= -0.06 SMIN= -23.25 TMAX= 11.50 ANGLE= 17.4

I
6 4 3.24 -4.97 3.21 2.56 -8 •. 61

-0.88 -0.08 -0.13
TOP · SMAX= 50.34 SMIN= -25.85 TMAX= 38. 10 ANGLE= -44.2·BaTT: SMAX= 24.67 SMIN= -51.06 TMAX= 37.87 ANGLE= -43.5

I JOINT 3.75 -11.15 -1.13 16.49 -8.10
7 -0.78 -0.38 0.08

TOP · SMAX= 86.12 SMIN= -19.58 TMAX= 52.85 ANGLE= 21.2·
I BaTT: SMAX= 18.23 SMIN= -87.10 TMAX= 52.56 ANGLE= 21. 4

JOINT 3.75 1.23 6.69 -0.30 -12.54
8 -0.84 -0.31 -0.41

I
TOP · SMAX= 71. 19 SMIN= -44.19 TMAX= 57.69 ANGLE= -37.4·BaTT: SMAX= 42.39 SMIN= -71.70 TMAX= 57.04 ANGLE= -37.0

JOINT 2.73 1 ':"I~ 6.06 8.52 -9. 12.1;;. ....

14 -0.98 0.23 -0.34

I TOP · SMAX= 72.75 SMIN= -9.22 TMAX= 40.98 ANGLE= 40.8·BaTT: SMAX= 7.63 SMIN= -72.65 TMAX= 40.14 ANGLE= 41.5
JOINT 2.73 -11.16 1.21 -14.45 _-4.68

I 13 -0.92 0.15 0.15
TOP · SMAX= 10.13 SMIN= -69.25 TMAX= 39.69 ANGLE= -15.5·BaTT: SMAX= 69.57 SMIN= -11.96 TMAX= 40.76 ANGLE= -15.3

I
5 -1.30 1.73 -1.43 -0.85 2.83

-0.88 -0.08 -0.13
TOP · SMAX= 6.96 SMIN= -17.96 TMAX= 12.46 ANGLE= -41. 1·BaTT: SMAX= 17.19 SMIN= -8.09 TMAX= 12.64 ANGLE= -43.0

I JOINT 3.75 -11. 16 -1.13 15.49 -B. 10
7 -0.78 -0.38 0.08

TOP · SMAX= 86.12 SMIN= -19.58 TMAX= 52.85 ANGLE= 21.2_·
I

BaTT: SMAX= 18.23 SMIN= -87.10 TMAX= 52.66 ANGLE= 21. 4
JOINT 3.75 1.23 6.69 -0.30 -12.54

8 -0.84 -0.31 -0.41
TOP · SMAX= 71. 19 SMIN= -44.19 TMAX= 57.69 ANGLE= -37.4·I BaTT: SMAX= 42.39 SMIN= -71.70 TMAX= 57.04 ANGLE= -37.0

JOINT 2.73 1.23 6.06 8 ~.::o -9.12• ;;;#1;;.

14 -0.98 0.23 -0.34

I TOP · SMAX= 72.75 SMIN= -9.22 TMAX= 40.98 ANGLE= 40.8·BaTT: SMAX= 7.63 SMIN= -72.56 TMAX= 40.14 ANGLE= 41.5
JOINT 2.73 -11. 16 1.21 -14.45 -4.6B

I
13 -0.92 0.16 0.15

TOP · SMAX= 10.13 SMIN= -59.25 TMAX= 39.69 ANGLE= -15.5·BaTT: SMAX= 69.57 SMIN= -11.96 TMAX= 40.76 ANGLE= -15.3

I



FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

SOUTH WALL OF EXISTING INFLUENT STRUCTURE

15

22

MXY

42.1

ANGLE= -41.4
ANGLE= -41.1

-4.85

-1. 73

ANGLE= -33.2
ANGLE= -34.9

-11. 58

-8.21

ANGLE= 39.0
ANGLE= 39.5

2.26

ANGLE= -39.7
ANGLE= -39.2

-11.58

ANGLE= -41.4
ANGLE= -41.1

-4.85

ANGLE= -22.0
ANGLE= -21.1

-8.77

ANGLE= -40.1
ANGLE"; -39.9

-7.66

ANGLE= -22.0·
ANGLE= -21.1

-8.77

ANGLE= -40.1
ANGLE= -39.9

-7.66

ANGLE= 39.0
ANGLE= 39.5

ANGLE= -41.7
ANGLE= -40.1

-4.06

ANGLE=
ANGLE=

-- PAGE NO.

MY
FXY

1. 36
-0.33

31.28
31.30

51.92
51.68

4.39
-0.34

-0.15

34.37

3.33
-0.24

37.08
36.71

39.24

9.87
-0.14

39.66

33.72

-2.31

33.72

-1.06
-0.24

10.59
10.85
-2.31
-0.15

51.92
51.68

4.39
-0.34

34.37

1.36
-0.33

31.28
31.3()

4.94
-0.38
8.08
7.37
3.87

-0.29
18.29
17.72

9.87
-0. 14

39.66
39.24

MX
FY

3.05
-(J.22

6.54
-0.10

-15.68 TMAX=
-58.80 TMAX=

1. 74
-0.09

-53.44 TMAX=
-50.68 TMAX=

6.40
-0.24

-10.95 TMAX=
-57.83 TMAX=

11.72
-0.11

-2.90 TMAX=
-60.55 TMAX=

6.31
0.04

-4.34 TMAX=
-75.25 TMAX=

-2.87
-0.10

-19.60 TMAX=
-2.53 TMAX=

1. 74
-0.09

-53.44 TMAX=
-50.68 TMAX=

6.40
-0.24

-10.95 TMAX=
-57.83 TMAX=

11.72
-0.11

-2.90 TMAX=
-60.55 TMAX=

6.31
0.04

-4.34 TMAX=
-75.25 TMAX=

5.43
-0.13

14.48 TMAX=
-30.51 TMAX=

-3.26 TMAX=
-33.20 TMAX=

QY
FX

-0.93

O• ......- • .:i.:i

-0.23

2.27
-0.59

SMIN=
SMIN=

4.64
-0.43

SMIN=
SMIN=

-0.11
-0.45

SMIN=
SMIN=

-0.11
-0.75

SMIN=
SMIN=

4.64
-0.73

SMIN=
SMIN=

-0.59
SMIN=
SMIN=

4.64
-0.43

SMIN=
SMIN=

-0.11
-0.45

SMIN=
SMIN=

-0.11
-0.75

SMIN=
SMIN=

4.64
-0.73

SMIN=
SMIN=

1.20
-0.45

SMIN=
SMIN=

SMIN=
SMIN=

QX

74.98

74.98
3.23

3.23

58.48
14.61

1. 87

1. 95

33.32
2.24

50.39
52.68

50.39
52.68

1.87

30.63

57.79
9.60

2.03

1. 58
19.17

1. 87

1.87

59.67
2.06

2.03

59.67
2.06

2.03

57.79
9.60

2.03

0.69

-15.77
0.57

FORCE,LENGTH UNITS= KIP FEET

-0.39

SMAX=
SMAX=

5

TOP: SMAX=
BOTT: SMAX=

JOINT
8

TOP: SMAX=
BOTT: SMAX=

JOINT
9

TOP: SMAX=
BaTT: SMAX=

JOINT
15

TOP: SMAX=
BOTT: SMAX=

JOINT
14

TOP :
BaTT:

TOP: SMAX=
BaTT: SMAX=

JOINT
8

TOP: SMAX=
BaTT: SMAX=

JOINT
9

TOP: SMAX=
BaTT: SMAX=

JOINT

TOP: SMAX=
BaTT: SMAX=

JOINT
14

TOP: SMAX=
BOTT: SMAX=

TOP SMAX=
BOTT: SMAX=

JOINT
9

TOP: SMAX=
BaTT: SMAX=

7 4

8 4

ELEMENT FORCES

ELEMENT LOAD

··.1··-. -.

I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 23

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 0.57 2.72 3.35 4.24 -1. 03
10 -0.22 -0.17 -0.47

TOP · SMAX= 21.95 SMIN= 11. 14 TMAX= 5.40 ANGLE= 34.3

I ·BOTT: SMAX= -12.41 SMIN= -21. 46 TMAX= 4 c.-;:. ANGLE= 32.4• ;;;}a;;;.

JOINT 0.81 2.72 8.37 10.89 0.60
16 -0.68 -0.04 -0.48

I TOP · SMAX= 48.35 SMIN= 35.85 TMAX= 6 .::-... ANGLE= -10.1· • a;;;.;;;}

BOTT: SMAX= -36.74 SMIN= -48.90 TMAX= 6.08 ANGLE= -15.3
JOINT 0.81 -0.33 6.95 0.74 -2.43

I
15 -0.69 -0.09 -0.29

TOP · SMAX= 33.89 SMIN= -0.79 TMAX= 17.34 ANGLE= -19.7•
BOTT: SMAX= O. 11 SMIN= -34.78 TMAX= 17.45 ANGLE= -18.4

5 o .::-.::- -0.29 -1.69 -1.36 -0.13

I
• a;;;.a;;;.

-0.45 -0.13 -0.38
TOP · SMAX= -5.69 SMIN= -8.35 TMAX= 1. 33 ANGLE= ·::'7 _~· ~..J.I ~

BOTT: SMAX= 7.05 SMIN= 5.82 TMAX= 0.62 ANGLE= 9.9

I JOINT 0.57 -0.33 3.05 3.87 -4.06
9 -().23 -0.22 -0.29

TOP · SMAX= 33.32 SMIN= -3.26 TMAX= 18.29 ANGLE= 4'::- .::-· a;;;..a;;;.

I
BOTT: SMAX= 2.24 SMIN= -33.20 TMAX= 17.72 ANGLE= 42.1

JOINT 0.57 2.7;:;: 3.35 4.24 -1.03
10 -0.22 -0.17 -0.47

TOP · SMAX= 21.95 SMIN= 11. 14 TMAX= 5.40 ANGLE= 34.3·I BOTT: SMAX= -12.41 SMIN= -21.46 TMAX= 4 c.-;:. ANGLE= 32.4• ;;;Ja;;;.

JOINT 0.81 2.72 8.37 10.89 0.60
16 -0.68 -0.04 -0.48

I TOP · SMAX= 48.35 SMIN= 35.85 TMAX= 6 -::- ... ANGLE= -10. 1· • a;;;.;;;}

BOTT: SMAX= -36.74 SMIN= -48.90 TMAX= 6.08 ANGLE= -15.3
JOINT 0.81 -0.33 6.95 0.74 -2.43

I
15 -0.69 -0.09 -0.29

TOP · SMAX= 33.89 SMIN= -0.79 TMAX= 17.34 ANGLE= -19.7·BOTT: SMAX= O. 11 SMIN= -34.78 TMAX= 17.45 ANGLE= -18.4

I 9 4 0.49 0.97 1. 72 8.20 0.50
-0.25 0.00 -0.48

TOP : SMAX= 36.26 SMIN= 7.24 TMAX= 14.51 ANGLE= -3.4-

I
BOTT: SMAX= -7.59 SMIN= -36.42 TMAX= 14.42 ANGLE= -5.4

JOINT -0.03 0.17 2.47 7.15 -0.50
10 -0.10 -0.14 -0.40

TOP · SMAX= 31.70 SMIN= 10.45 TMAX= 10.62 ANGLE= 7. 1

I ·BOTT: SMAX= -10.81 SMIN= -31.81 TMAX= 10.50 ANGLE= 4.9
JOINT -0.03 1.77 1.30 7.07 0.33

11 -0.09 -0.04 -0.56

I TOP · SMAX= 31.14 SMIN= 5.62 TMAX= 12.76 ANGLE= -2.0·BOTT: SMAX= -5.66 SMIN= -31.35 TMAX= 12.84 ANGLE= -4.5
JOINT 1.01 1.77 2.50 11.82 1. 51

I
17 -0.41 0.13 -0.57

TOP · SMAX= 53.11 SMIN= 9.76 TMAX= 21.68 ANGLE= -8.1·BOTT: SMAX= -10.19 SMIN= -53.22 TMAX= 21.52 ANGLE= -9.8

I
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I~ ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 1.01 0.17 0.62 6.77 0.68
16 -0.42 0.04 -0.41

TOP · SMAX= 30.13 SMIN= 2.07 TMAX= 14.03 ANGLE= -5.3

I ·BOTT: SMAX= -2.72 SMIN= -3(1.24 TMAX= 13.76 ANGLE= -7.2
5 0.07 -0.26 -0.27 -2.01 -0.67

-0.25 0.00 -0.48

I TOP · SMAX= -0.09 SMIN= -10.22 TMAX= 5.06 ANGLE= -21.5·BOTT: SMAX= 9.57 SMIN= 0.24 TMAX= 4.67 ANGLE= -16. 1
JOINT -0.03 0.17 2.47 7.15

.,
-0.50

I
10 -0.10 -0. 14 -0.40

TOP · SMAX= 31.70 SMIN= 10.45 TMAX= 10.62 ANGLE= 7.1·BaTT: SMAX= -10.81 SMIN= -31.81 TMAX= 10.50 ANGLE= 4.9
JOINT -0.03 1.77 1. 30 7.07 ().33

I 11 -0.09 -0.04 -0.56
TOP · SMAX= 31.14 SMIN= 5.62 TMAX= 12.76 ANGLE= -2.. 0·BOTT: SMAX= -5.66 SMIN= -31.35 TMAX= 12.84 ANGLE= -4.5

I JOINT 1. 01 1.77 2.50 11.82 1.51
17 -0.41 0.13 -0.57

TOP · SMAX= 53.11 SMIN= 9.76 TMAX= 21.68 ANGLE= -8.1·
I

BaTT: SMAX= -10.19 SMIN= -53.22 TMAX= 21.52 ANGLE= -9.8
JOINT 1.01 0.17 0.62 6.77 0.68

16 -0.42 0.04 -0.41
TOP · SMAX= 30.13 SMIN= 2.07 TMAX= 14.03 ANGLE= -5.3·I BaTT: SMAX= -2.72 SMIN= -30.24 TMAX= 13.76 ANGLE= -7.2

10 4 -0.12 2.00 0.26 9.50 -0.18

I -0.17 -0.08 -0.23
TOP SMAX= 41. 81 SMIN= 0.93 TMAX= 20.44 ANGLE= 1.4
BOTT: SMAX= -1.29 SMIN= -41. 96 TMAX=. 20.34 ANGLE= 0.8

I
JOINT -0.10 1. 94 0.52 7.14 -1. 13

11 -0.27 0.28 -0.38
TOP · SMAX= 32.67 SMIN= 1.09 TMAX= 15.79 ANGLE= 9.9·BaTT: SMAX= -1.86 SMIN= -31.89 TMAX= 15.02 ANGLE= 8.9

I JOINT -0.10 2.05 0.16 7.46 0.69
12 -0.21 -0.06 -0.02

TOP · SMAX= 33.12 SMIN= 0.20 TMAX= 16.46 ANGLE= -5.3-·
I BOTT: SMAX= -0.62 SMIN= -33.25 TMAX= 16.31 ANGLE= -5.4

JOINT -0.13 2.05 -0.06 12.05 0.77
18 -0.06 -0.45 -0.09

TOP · SMAX= 52.86 SMIN= -0.53 TMAX= 26.69 ANGLE= -3.6

I ·BaTT: SMAX= 0.42 SMIN= -53.78 TMAX= 27.10 ANGLE= -3.7
JOINT -0.13 1.94 0.40 11.35 -1.05

17 -0.12 -0.11 -0.45

I TOP · SMAX= 50.44 SMIN= 1.12 TMAX= 24.66 ANGLE= 5.9·BOTT: SMAX= -1.53 SMIN= -50.50 TMAX= 24.49 ANGLE= 4.9
5 0.04 -0.30 -0.01 -2.09 -0.35

I
-0.17 -0.08 -0.23

TOP · SMAX= 0.12 SMIN= -9.65 TMAX= 4.88 ANGLE= -10.6·BOTT: SMAX= 9.32 SMIN= -0.30 TMAX= 4.81 ANGLE= -7.8

I
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I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -0.10 1.94 0.52 7.14 -1.13
11 -0.27 0.28 -0.38

TOP · SMAX= 32.67 SMIN= 1.09 TMAX= 15.79 ANGLE= 9.9

I ·BOTT: SMAX= -1.86 SMIN= -31.89 TMAX= 15.02 ANGLE= 8.9
JOINT -0.10 2.05 0.16 7.46 0.69

12 -0.21 -0.06 -0.02

I TOP · SMAX= 33. 12 SMIN= 0.20 TMAX= 16.46 ANGLE= -5.3·BOTT: SMAX= -0.62 SMIN= -33.25 TMAX= 16.31 ANGLE= -5.4
JO'rNT -0.13 2.05 -0.06 12.05 0.77

I
18 -0.06 -0.45 -0.09

TOP · SMAX= 52.86 SMIN= -0.53 TMAX= 26.69 ANGLE= -3.6·BOTT: SMAX= 0.42 SMIN= -53.78 TMAX= 27.10 ANGLE= -3.7
JOINT -0.13 1.94 0.40 11.35 -1.05

I 17 -0.12 -0.11 -0.45
TOP · SMAX= 50.44 SMIN= 1.12 TMAX= 24.66 ANGLE= 5 .. 9·BOTT: SMAX= -1.53 SMIN= -50.50 TMAX= 24.49 ANGLE= 4.9

I 11 4 2.84 -1.37 2.81 4.56 -4.06
-0.68 -0.13 -0.01

I
TOP SMAX= 34.25 SMIN= -2.55 TMAX= 18.40 ANGLE= 38.5
BaTT: SMAX= 1. 61 SMIN= -34.91 TMAX= 18.26 ANGLE= 39.4

JOINT 3.10 -3.62 1. 57 8.90 -4.81
13 -0.68 -0.29 -0.10

I TOP · SMAX= 49.47 SMIN= -4.27 TMAX= 26.87 ANGLE= 26.2·BaTT: SMAX= 2.91 SMIN= -50.04 TMAX= 26.48 ANGLE= 26.5
JOINT 3.10 0.88 8.16 2.76 . -7.22

I 14 -0.88 -0.22 -0.25
TOP · SMAX= 57.63 SMIN= -10.59 TMAX= 34. 11 ANGLE= -35.1·BOTT: SMAX= 9 -::oct SMIN= -58.50 TMAX= 33.87 ANGLE= -34.4....iJ

I
JOINT 2.57 0.88 3.29 10.70 -3.32

22 -0.68 0.03 0.08
TOP · SMAX= 52.66 SMIN= 8.38 TMAX= 22.14 ANGLE= 20.5·BOTT: SMAX= -9.46 SMIN= -52.88 TMAX= 21.71 ANGLE= 21.3

I JOINT 2.57 -3.62 -1.77 -4.12 -0.91
21 -0.47 -0.04 0.23

TOP · SMAX= -7.02 SMIN= -19.49 TMAX= 6.24 ANGLE= -18.6.·
I

BOTT: SMAX= 19.60 SMIN= 5.88 TMAX= 6.86 ANGLE= -19. 1
5 .,..1. 17 0.51 -1.27 -1.59 1.40

-0.68 -0.13 -0.01
TOP · SMAX= -0.55 SMIN= -12.86 TMAX= 6.16 ANGLE= 43.0·I BOTT: SMAX= 12.14 SMIN= -0.35 TMAX= 6.24 ANGLE= 40.5

JOINT 3.10 -3.62 1. 57 8.90 -4.81
13 -0.68 -0.29 -0.10

I TOP · SMAX= 49.47 SMIN= -4.27 TMAX= 26.87 ANGLE= 26.2·BOTT: SMAX= 2.91 SMIN= -50.04 TMAX= 26.48 ANGLE= 26.5
JOINT 3.10 0.88 8.16 2.76 -7.22

I
14 -0.88 -0.22 -0.25

TOP · SMAX= 57.63 SMIN= -10.59 TMAX= 34. 11. ANGLE= -35.1·BOTT: SMAX= 9.25 SMIN= -58.50 TMAX= 33.87 ANGLE= -34.4

I
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l ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 2.57 0.88 3.29 10.70 -3.32
22 -0.68 0.03 0.08

TOP · SMAX= 52.66 SMIN= 8.38 TMAX= 22.14 ANGLE= 20.5·I BaTT: SMAX= -9.46 SMIN= -52.88 TMAX= 21.71 ANGLE= 21.3
JOINT 2.57 -3.62 -1.77 -4.12 -0.91

21 -0.47 -0.04 ().23

I TOP · SMAX= -7.02 SMIN= -19.49 TMAX= 6.24 ANGLE= -18.6·BaTT: SMAX= 19.60 SMIN= 5.88 TMAX= 6.86 ANGLE= -19.1

I
12 4 -1.42 2.68 6.76 5.95 7.87

().03 0.00 -0.01
TOP SMAX= 62.74 SMIN= -6.69 TMAX= 34.71 ANGLE= 43.5
BaTT: SMAX= 6.75 SMIN= -62.74 TMAX= 34.74 ANGLE= 43.5

I JOINT -1.42 2.68 10.53 4.73 7.87
22 13.73 0.02 -0.01

TOP · SMAX= 80.34 SMIN= 0.66 TMAX= 39.84 ANGLE= 30.2·
I BaTT: SMAX= 8.45 SMIN= -61.95 TMAX= 35.20 ANGLE= 40.2

JOINT -1.42 2.68 3.91 4.73 7.87
14 -10.34 0.02 -0.01

TOP · SMAX= 49.24 SMIN= -21. 49 TMAX= 35.36 ANGLE= -39.3I- ·BaTT: SMAX= 10.66 SMIN= -59.06 TMAX= 34.86 ANGLE= 42.2
JOINT -1.42 2.6B 5.B5 B.39 7.B7

19 -3.29 -0.04 -0.01

I TOP · SMAX= 65.12 SMIN= -5.70 TMAX= 35.41 ANGLE= -39.1·BaTT: SMAX= 1. B9 SMIN= -67.96 TMAX= 34.92 ANGLE= -41.7
5 0.44 -0.06 -2.42 -2.77 -2.83

I 0.03 0.00 -0.01
TOP · SMAX= 1.09 SMIN= -23.93 TMAX= 12.51 ANGLE= -43.2·BaTT: SMAX= 23.93 SMIN= -1.03 TMAX= 12.4B ANGLE= -43.2

I
JOINT -1.42 2.6B 10.53 4.73 7.B7

22 13.73 0.02 -0.01
TOP · SMAX= BO.34 SMIN= 0.66 TMAX= 39.B4 ANGLE= 30.2·BaTT: SMAX= B.45 SMIN= -61.95 TMAX= 35.20 ANGLE= 40.2

I JOINT -1.42 2.68 3.91 4.73 7.87
14 -10.34 0.02 -0.01

TOP · SMAX= 49.24 SMIN= -21.49 TMAX= 35.36 ANGLE= -39.3.·
I

BaTT: SMAX= 10.66 SMIN= -59.06 TMAX= 34.86 ANGLE= 4-=- 0:;'a;;;..a;;;.

JOINT -1.42 2.68 5.85 8.39 7.87
19 ....3.29 -0.04 -0.01

TOP · SMAX= 65.12 SMIN= -5.70 TMAX= 35.41 ANGLE= -39.1·I BaTT: SMAX= 1.89 SMIN= -67.96. TMAX= 34.92 ANGLE= -41.7

13 4 1.42 -0.59 9.30 7.64 -9.46

I -0.76 0.00 0.03
TOP · SMAX= 78.75 SMIN= -4.B6 TMAX= 41.81 ANGLE= -42.8·BOTT: SMAX= 4.23 SMIN= -79.63 TMAX= 41.93 ANGLE= -42.2

I
JOINT 1. 42 -0.59 6.44 7.91 -9.46

14 0.B7 0.02 0.03
TOP · SMAX= 73.84 SMIN= -9.70 TMAX= 41.77 ANGLE= 43.1·BOTT: SMAX= 10.71 SMIN= -73.08 TMAX= 41.B9 ANGLE= 4 0:;' ~

I
a;;;..iJ



FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

SOUTH WALL OF EXISTING INFLUENT STRUCTURE

ELEMENT FORCES

FORCE OR STRESS =

27

MXY

42.5

36.3

3C>.2

43.2

36.3

3.99

37.1

3.99

3.99

37.9

3.99

34.8.

38.7

37.9
43.2

40.2
42.7
3.99

-9.46

-9.46

-38.3
-36.5

-9.46

-38.3
-36.5
-9.46

-1.69

ANGLE=
ANGLE=

ANGLE= -43.1
ANGLE= -43.0

3.01

ANGLE= -34.4
ANGLE= -35.8

-9.46

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE= -43.1
ANGLE= -43.0

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE=
ANGLE=

-- PAGE NO.

MY
FXY

7.91
0.03

0.03

42.84
43.66

7.10
0.03

41.77
41.84
-1. 75

5.20
-0.29

17.96
18.71

4.90
-0.29

17.83
17.89

4.90
-0.29

18.43

14.29
13.98

7.91
0.03

41.77
41.89

7.91
0.03

42.84
43.66

7.10
0.03

41.77
41.84

20.52
5.78

-0.29
17.71
18.70
-1.99
-0.29
7.86
7.21
4.90

-0.29
17.83
17.89

FEET

MX
FY

7.58
0.00

TMAX=
TMAX=

6.15

TMAX=
TMAX=

8.65

-3.93

-0.02

-2.42

13.06
0.02

1. 94 TMAX=
-91.33 TMAX=

8.38
-0.04

-7.78 TMAX=
-76.09 TMAX=

0.00
-27.19 TMAX=
-1.83 TMAX=

6.44
0.02

-9.70 TMAX=
-73.08 TMAX='

13.06
().02

1. 94 TMAX=
-91.33 TMAX=

8.38
-0.04

-7.78 TMAX=
-76.09 TMAX=

9.83
-47.22

8.16
-40.64

-0.02
9.57 TMAX=

-52.27 TMAX=
7.92
0.03

11.67 TMAX=
-49.73 TMAX=

0.00
-17.94 TMAX=

2.15 TMAX=
6. 15

-0.02
8.16 TMAX=

-40.64 TMAX=

QY
FX

3.26

3.26

0.64

-2.91

-0.72

-0.24

-3.73

-0.72

-0.59
-2.91

SMIN=
SMIN=

-0.59
-0.24

SMIN=
SMIN=

-0.84
-0.76

SMIN=
SMIN=

-0.59
0.87

SMIN=
SMIN=

-0.59

SMIN=
SMIN=

-0.59

SMIN=
SMIN=

SMIN=
SMIN=

0.64

SMIN=
SMIN=

0.64

SMIN=
SMIN=

0.64
-1.68

SMIN=
SMIN=

0.46

SMIN=
SMIN=

0.64

SMIN=
SMIN=

QX

75.75
7.58

43.83

47.09

43.83
-4.86

1.42

87.61
-4.00

1.42

1.38
26.12

1.42

73.84
10.71

1.42

87.61
-4.00

1.42

0.54

-12.33

45.75
-9.80

0.54

-4.86
0.54

46.44
-11.23
0.54

-2.21
16.57

0.54

0.17

FORCE, LENGTH UNITS= KIP

75.75
7.58

-0.20

SMAX=
SMAX=

5

4

5

LOAD

JOINT
15

TOP: SMAX=
BOTT: SMAX=

JOINT
19

TOP :
BaTT:

TOP: SMAX=
BOTT: SMAX=

JOINT
14

TOP: SMAX=
BaTT: SMAX=

JOINT
15

TOP: SMAX=
BaTT: SMAX=

JOINT
19

TOP: SMAX=
BOTT: SMAX=

TOP SMAX=
BaTT: SMAX=

JOINT
15

TOP: SMAX=
BaTT: SMAX=

JOINT
16

TOP: SMAX=
BaTT: SMAX=

JOINT
20

TOP: SMAX=
BaTT: SMAX=

TOP: SMAX=
BaTT: SMAX=

JOINT
15

TOP: SMAX=
BOTT: SMAX=

14

·tf;l,f{'Y; ",

I
I ELEMENT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -1.06 0.77 1. 21 14.36 2.31
17 -0.34 -0.25 -0.12

TOP · SMAX= 64.75 SMIN= 3.31 TMAX= 30.72 ANGLE= -9.6

I ·BaTT: SMAX= -3.91 SMIN= -65.32 TMAX= 30.71 ANGLE= -9.8
JOINT -0.73 0.77 -0.50 16.07 0.97

25 -0.25 -0.20 -0.29

I TOP · SMAX= 70.83 SMIN= -2.68 TMAX= 36.76 ANGLE= -3.1·BaTT: SMAX= 2.25 SMIN= -71.31 TMAX= 36.78 ANGLE= -3.6
JOINT -0.73 1. 05 0.79 18.28 -0.22

I
24 -0.35 0.07 -0.26

TOP · SMAX= 80.66 SMIN= 3.10 TMAX= 38.78 ANGLE= 0.9·BOTT: SMAX= -3.82 SMIN= -80.51 TMAX= 38.34 ANGLE= o ..,.;;)

5 0.30 -0.23 -0.07 -3.87 -0.43

I -0.35 -0.09 -0. 19
TOP · SMAX= -0.41 SMIN= -17.42 TMAX= 8.51 ANGLE= -7•. 2·BaTT: SMAX= 17.15 SMIN= -0.19 TMAX= 8.67 ANGLE= -5.7

I JOINT -1.06 1. 05 3.45 15.25 1. 12
16 -0.44 0.02 -0.09

TOP · SMAX= 67.71 SMIN= 14.33 TMAX= 26.69 ANGLE= -5.2·
I

BaTT: SMAX= -15.17 SMIN= -67.70 TMAX= 26.26 ANGLE= -5.5
JOINT -1.06 0.77 1. 21 14.36 2.31

17 -0.34 -0.25 -0. 12
TOP · SMAX= 64.75 SMIN= 3.31 TMAX= 30.72 ANGLE= -9.6·

I BaTT: SMAX= -3.91 SMIN= -65.32 TMAX= 30.71 ANGLE= -9.8
JOINT -0.73 0.77 -0.50 16.07 0.97

25 -0.25 -0.20 -0.29

I TOP · SMAX= 70.83 SMIN= -2.68 TMAX= 36.76 ANGLE= -3.1·BaTT: SMAX= 2.25 SMIN= -71. 31 TMAX= 36.78 ANGLE= -3.6
JOINT -0.73 1.05 0.79 18.28 -0.22

I
24 -0.35 0.07 -0.26

TOP · SMAX= 80.66 SMIN= 3.10 TMAX= 38.78 ANGLE= 0.9·BaTT: SMAX= -3.82 SMIN= -80.51 TMAX= 38.34 ANGLE= 0.5

I 17 4 -0.33 0.81 O. 12 15.14 0.13
-0.15 -0.41 -0.09

TOP SMAX= 66.31 SMIN= 0.38 TMAX= 32.96 ANGLE= -0.4.

I
BaTT: SMAX= -0.68 SMIN= -67.13 TMAX= 33.23 ANGLE= -0.6

JOINT .,...0.42 0.88 1.04 14.10 -0.31
17 -0.23 -0.08 -0.03

TOP · SMAX= 62.11 SMIN= 4.32 TMAX= 28.90 ANGLE= 1.4·I BaTT: SMAX= -4.78 SMIN= -62.27 TMAX= 28.74 ANGLE= 1.3
JOINT -0.42 0.74 -0.01 14.22 0.84

18 -0.10 -0.59 0.06

I TOP · SMAX= 62.34 SMIN= -0.37 TMAX= 31.35 ANGLE= -3.5·BaTT: SMAX= 0.14 SMIN= -63.50 TMAX= 31.82 ANGLE= -3.3

JOINT -0.24 0.74 -0.54 15.84 0.57

I
26 -0.07 -0.74 -0.14

TOP · SMAX= 69.18 SMIN= -2.54 TMAX= 35.86 ANGLE= -1.9·BaTT: SMAX= 2.43 SMIN= -70.68 TMAX= 36.55 ANGLE= -2. 1

I
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FORCE,LENGTH UNITS= KIP FEET

FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

3.33

4.08

ANGLE= -43.2
ANGLE= -40.7

1.4

MXY

1.8

-1.9

1.3

-3.5

0.57

0.84

-3.2
-2.6

-0.31

1.8
-0.18

-0.58

-2. 1
-0.58

ANGLE=
ANGLE=

ANGLE=
ANGLE=

.,

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE= -38.6
ANGLE= -39.4

0.92

ANGLE= -20.6.
ANGLE= -21.4

7.23

ANGLE=
ANGLE=

ANGLE=
ANGLE=

ANGLE= 18.6
ANGLE= 19.0

ANGLE= 35.0
ANGLE= 34.3

4.82

ANGLE= -26.2
ANGLE= -26.4

-1.41

2.72
0.25

6.34
6.96
10.71
-0.08

36.55

14.22

4.55
0.01

18.44
18.30
-4.16
-0.23

0.06
31.35
31.82

15.84
-0.14

MY
FXY

22.20
21.78

35.86

16.37
-0.24

36.18
36.18

16.37
-0.24

36.18
36.18
-3.47
-0.09
7.95
7.67
14. 10
-0.03

28.90
28.74

34. 18
33.94

8.92
0.10

26.91
26.51
-1.57
0.01

6.21
6.29

MX
FY

-0.23
0.00

0.05

-0.22

-0.32 TMAX=
-72.47 TMAX=

-0.41
-15.77 TMAX=
-0.41 TMAX=

1.04
-0.08

4.32 TMAX=
-62.27 TMAX=

-0.01
-0.59

-0.37 TMAX=
-63.50 TMAX=

-0.54
-0.74

-2.54 TMAX=
-70.68 TMAX=

0.00
-0.23

-0.32 TMAX=
-72.47 TMAX=

2.81
-0.13

-2.62 TMAX=
-34.93 TMAX=

-1.77
-0.04

-19.66 TMAX=
5.85 TMAX=

3.28
0.03

8.30 TMAX=
-52.94 TMAX=

8.16

-10.74 TMAX=
-58.47 TMAX=

1.57
-0.29

-4.26 TMAX=
-50.13 TMAX=

-1.27
-0.13

-12.88 TMAX=
-0.43 TMAX=

-0.20

-0.23

QY
FX

3.63

3.63

1. 37
-0.68

SMIN=
SMIN=

SMIN=
SMIN=

0.74
-0.10

SMIN=
SMIN=

0.74
-0.07

SMIN=
SMIN=

0.88

SMIN=
SMIN=

-0.68
SMIN=
SMIN=

-0.51
-0.68

SMIN=
SMIN=

0.88
-0.20

SMIN=
SMIN=

-0.12
-0.15

SMIN=
SMIN=

0.88

-0.47
SMIN=
SMIN=

-0.88
-0.68

SMIN=
SMIN=

-0.88
-0.88

SMIN=
SMIN=

-0.46
12.16

2.83

57.61
9.40

3.09

-6.98
19.77

2.57

34.26
1.68

2.57

52.71
-9.38

3.09

QX

2.43

72.05
-0.11

0.06

69. 18

72.05
-0.11

49.55
2.90

-1. 17

62.34
0.14

-0.24

-0.24

62.11
-4.78

-0.42

0.13
14.94

-0.42

-0.24

29

5

30

25

22

26

25

21

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT
17

TOP: SMAX=
BOTT: SMAX=

JOINT
18

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BaTT: SMAX=

TOP SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

TOP: SMAX=
BOTT: SMAX=

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BaTT: SMAX=

5

18 4

ELEMENT FORCES

FORCE OR STRESS =

ELEMENT LOAD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

SOUTH WALL OF EXISTING INFLUENT STRUCTURE 31

MXY

ANGLE= -20.6
ANGLE= -21.4

ANGLE= 41.8
ANGLE= 39.1

2.84

ANGLE= -43.6
ANGLE= -43.6

-7.88

0.92

-7.88

ANGLE= 18.6
ANGLE= 19.0

ANGLE= 42.9
ANGLE= 43.0

-7.88

7 ·j7..........

ANGLE= -42.3
ANGLE= 39.1

, -7.88

ANGLE= -40.2
ANGLE= -30.3

-7.88

ANGLE= -26.! 2
ANGLE= -26.4

ANGLE= 35.0
ANGLE= 34.3

4.82

ANGLE= -40.2
ANGLE= -30.3

-7.88

ANGLE= -42.3
ANGLE= 39.1

-7.88

ANGLE= 41.8
ANGLE= 39.1

-- PAGE NO.

MY
FXY

21.78

34.18
33.94

8.92
0.10

26.91
26.51

2.72
O• .:)C

....;;;1

-0.23
6.34

-4.16

6.96
10.71
-0.08

22.20

5.98
0.01

34.76
34.78

4.78
0.01

34.86
35.48

4.78
0.01

35.21
39.85

8.37
0.01

34.94
35.49
-2.81
0.01

12.57
12.54

4.78
0.01

34.86
35.48

4.78
0.01

35.21
39.85

8.37
0.01

34.94
35.49

MX
FY

5.83

-1.77
-0.04

-19.66 TMAX=
5.85 TMAX=

5.83

6.75
0.00

-6.69 TMAX=
-62.82 TMAX=

3.88
-0.02

-10.59 TMAX=
-49.37 TMAX=

10.54
-0.02

-8.28 TMAX=
-80.46 TMAX=

0.03
8.30 TMAX=

-52.94 TMAX=
8.16

3.28

-0.29
-4.26 TMAX=

-50.13 TMAX=

-10.74 TMAX=
-58.47 TMAX=

1.57

0.04
-1.94 TMAX=

-65.09 TMAX=
....;2.40
0.00

-24.04 TMAX=
-1. 04 TMAX=

3.88
-0.02

-10.59 TMAX=
-49.37 TMAX=

10.54
-0.02

-8.28 TMAX=
-80.46 TMAX=

0.04
-1.94 TMAX=

-65.09 TMAX=

QY
FX

3.63

2.63

3.36

-0.47
SMIN=
SMIN=

-0.88
-0.68

SMIN=
SMIN=

-0.88
-0.88

SMIN=
SMIN=

2.63

3.63

2.63
3.36

2.63

2.63

-0.68
SMIN=
SMIN=

2.63

2.63
0.03

SMIN=
SMIN=

10.41
SMIN=
SMIN=

-13.66
SMIN=
SMIN=

SMIN=
SMIN=

--0.01
0.03

SMIN=
SMIN=

10.41
SMIN=
SMIN=

-13.66
SMIN=
SMIN=

SMIN=
SMIN=

QX

67.94
5.90

1. 43

49.55
2.90

2.57

57.61
9.40

3.09

62.82
6.75

1. 43

-6.98
19.77

2.57

52.71
-9.38

3.09

59.14
21.60

1. 43

62.14
-0.76

1.43

1. 11
24.04

1.43

62.14
-0.76

1.43

59.14
21.60

1. 43

FORCE,LENGTH UNITS= KIP FEET

67.94
5.90

-0.45

22

5

27

22

21

TOP: SMAX=
BOTT: SMAX=

JOINT

22

JOINT

TOP SMAX=
BOTT: SMAX=

JOINT
30

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT
29

TOP: SMAX=
BOTT: SMAX=

30

TOP: SMAX=
BaTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BOTT: SMAX=

JOINT
30

TOP: SMAX=
BOTT: SMAX=

JOINT

TOP: SMAX=
BaTT: SMAX=

JOINT
27

TOP: SMAX=
BOTT: SMAX=

19 4

ELEMENT FORCES

ELEMENT LOAD

;ldl·<

I,
I
I
I
I
I
I
I
I"
I
I
I
I
I
I
I
I
I



il SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 32
I. .

~i.·_. <',:)H]~}>~~ .... ,
:;' .. C.,h .•. ·• ..

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I
20 4 7.60-1.41 -0.54 9.27 9.44

I
-0.76 0.00 -0.03

TOP SMAX= 78.51 SMIN= -4.92 TMAX= 41.72 ANGLE= 42.7
BaTT: SMAX= 4.28 SMIN= -79.39 TMAX= 41.84 ANGLE= 4-;:' -;:........

JOINT -1.41 -0.54 13.01 7.84 9.44

I 31 1.39 -0.02 -0.03
TOP · SMAX= 89.95 SMIN= 3.33 TMAX= 43.31 ANGLE= 36.9·BOTT: SMAX= -2.28 SMIN= -88.26 TMAX= 42.99 ANGLE::! 37.8

I
JOINT -1.41 -0.54 6.44 7.84 9.44

30 -2.39 -0.02 -0.03
TOP · SMAX= 72.09 SMIN= -11.52 TMAX= 41.81 ANGLE= -42.1·BaTT: SMAX= 9.00 SMIN= -74.37 TMAX= 41.68 ANGLE= -43.7

'I JOINT -1. 41 -0.54 8.36 7.10 9.44
27 -1.28 0.04 -0.03

TOP · SMAX= 75.11 SMIN= -8.17 TMAX= 41.64 ANGLE= 43.5·
I BOTT: SMAX= 7.07 SMIN= -76.49 TMAX= 41.78 ANGLE= 42.6

5 0.19 -0.89 -3.90 -1.71 -2.99
-0.76 0.00 -0.03

TOP · SMAX= 1.46 SMIN= -26.94 TMAX= 14.20 ANGLE= 34.2

I ·BaTT: SMAX= 25.87 SMIN= -1.91 TMAX= 13.89 ANGLE= 35.7

JOINT -1.41 -0.54 13.01 7,.84 9.44
31 1. 39 -0.02 -0.03

I TOP · SMAX= 89.95 SMIN= 3.33 TMAX= 43.31 ANGLE= 36.9·BaTT: SMAX= -2.28 SMIN= -88.26 TMAX= 42.99 ANGLE= 37.8
JOINT -1.41 -0.54 6.44 7.84 9.44

I 30 -2.39 -0.02 -0.03
TOP · SMAX= 72.09 SMIN= -11.52 TMAX= 41.81 ANGLE= -42. 1·BaTT: SMAX= 9.00 SMIN= -74.37 TMAX= 41.68 ANGLE= -43.7

I
JOINT -1.41 -0.54 8.36 7.10 9.44

I
27 -1.28 0.04 -0.03

TOP · SMAX= 75.11 SMIN= -8.17 TMAX= 41.64 ANGLE= 43.5·BaTT: SMAX= 7.07 SMIN= -76.49 TMAX= 41. 78 ANGLE= 42.6

I 21 4 -0.55 0.69 7.55 5.15 -3.96
-0.72 O. (Ie) 0.28

I
TOP SMAX= 45.52 SMIN= 9.77 TMAX= 17.88 ANGLE= -37.0
BaTT: SMAX= -9.73 SMIN= -46.99 TMAX= 18.63 ANGLE= -36.2

JOINT -0.55 0.69 8.66 4.84 -3.96

I
32 2.30 0.02 0.28

TOP · SMAX= 50.57 SMIN= 11.24 TMAX= 19.66 ANGLE= -30.5·BaTT: SMAX= -9.40 SMIN= -47.78 TMAX= 19. 19 ANGLE= -33.9
JOINT -0.55 0.69 6.09 4.84 -3.96

I 31 -4.69 0.02 0.28
TOP · SMAX= 38.95 SMIN= 4.56 TMAX= 17. 19 ANGLE= -44.3·BaTT: SMAX= -7.95 SMIN= -44.91 TMAX= 18.48 ANGLE= -37.0

I JOINT -0.55 0.69 7.91 5.78 -3.96
28 0.25 -0.03 0.28

TOP · SMAX= 48.13 SMIN= 12.43 TMAX= 17.85 ANGLE= -37.2·
I

BaTT: SMAX= -11. 74 SMIN= -48.39 TMAX= 18.33 ANGLE= -37.8





It,,I>>·····
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 34

-';:'~;

i·,c·:' •. :.

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 23 4 -0.8'3 -0.'32 1. 24 15.'37 -1.05

I
-0.35 -0.0'3 0.19

TOP SMAX= 70.62 SMIN= 4.82 TMAX= 32.'30 ANGLE= 3.'3
BaTT: SMAX= -5.46 SMIN= -70.86 TMAX= 32.70 ANGLE= 4 .-.w

JOINT -0.72 -1.06 0.78 18.27 0.21

I 24 -().35 0.07 0.26
TOP · SMAX= 80.60 SMIN= 3.06 TMAX= 38.77 ANGLE= -0.'3·BaTT: SMAX= -3.78 SMIN= -80.45 TMAX= 38.34 ANGLE"'; -0.5

I
JOINT -0.72 -0.77 -0.50 16.06 -0.'38

25 -0.25 -0.20 0.29
TOP · SMAX= 70.81 SMIN= -2.66 TMAX= 36.73 ANGLE= 3.2·BaTT: SMAX= 2.23 SMIN= -71.28 TMAX= 36.76 ANGLE= 3.6

I JOINT -1.05 -0.77 1 .;:..;:. 14.35 -2.31.,;;;.,;;;.

33 -0.34 -0.25 0.12
TOP · SMAX= 64.70 SMIN= 3.34 TMAX= 30.68 ANGLE= 9.6·

I BaTT: SMAX= -3.93 SMIN= -65.28 TMAX= 30.67 ANGLE= 9.8
JOINT -1.05 -1. 06 3.46 15.22 -1. 12

32 -0.44 0.02 0.09

I
TOP · SMAX= 67.57 SMIN= 14.37 TMAX= 26.60 ANGLE= 5.3·BaTT: SMAX= -15.22 SMIN= -67.56 TMAX= 26.17 ANGLE= 5.6

5 0.30 0.24 -0.08 -3.85 0.44
-0.35 -0.09 0.19

I TOP · SMAX= -0.42 SMIN= -17.35 TMAX= 8.47 ANGLE= 7 .-· .w

BaTT: SMAX= 17.08 SMIN= -0.18 TMAX= 8.63 ANGLE= 5.9
JOINT -0.72 -1.06 0.78 18.27 0.21

I 24 -0.35 0.07 0.26
TOP · SMAX= 80.60 SMIN= 3.06 TMAX= 38.77 ANGLE= -0.9·BaTT: SMAX= -3.78 SMIN= -80.45 TMAX= 38.34 ANGLE= -0.5

I
JOINT -0.72 -0.77 -0.50 16.06 -0.'38

25 -0.25 -0.20 0.29
TOP · SMAX= 70.81 SMIN= -2.66 TMAX= 36.73 ANGLE= 3.2·BaTT: SMAX= 2.23 SMIN= -71.28 TMAX= 36.76 ANGLE= 3.6

I JOINT -1.05 -0.77 1. 22 14.35 -2.31
33 -0.34 -0.25 0.12

TOP · SMAX= 64.70 SMIN= 3.34 TMAX= 30.68 ANGLE= '3.6··
I BaTT: SMAX= -3.93 SMIN= -65.28 TMAX= 30.67 ANGLE= 9.8

JOINT -1.05 -1.06 3.46 15.22 -1. 12
32 -0.44 0.02 0.09

TOP · SMAX= 67.57 SMIN= 14.37 TMAX= 26.60 ANGLE= 5.3

I ·BaTT: SMAX= -15.22 SMIN= -67.56 TMAX= 26.17 ANGLE= 5.6

24 4 -0.33 -0.81 0.12 15.13 -0.13

I -0.15 -0.41 0.09
TOP SMAX= 66.27 SMIN= 0.39 TMAX= 32.'34 ANGLE= 0.4
BaTT: SMAX= -0.68 SMIN= -67.09 TMAX= 33.2() ANGLE= 0.6

I
JOINT -0.24 -0.88 -0.01 16.36 0.5S

25 -0.20 -0.23 0.24
TOP · SMAX= 72.01 SMIN= -0.33 TMAX= 36.17 ANGLE= -2.2·

I
BaTT: SMAX= -0.09 SMIN= -72.44 TMAX= 36.17 ANGLE= -1. 8



'~rls . SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 35
·;'·'i2.;:!/:

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -0.24 -0.74 -0.54 15.83 -0.58
26 -0.07 -0.74 0.14

TOP · SMAX= 6'3.14 SMIN= -2.54 TMAX= 35.84 ANGLE= 1.9

I ·BOTT: SMAX= 2.43 SMIN= -70.63 TMAX= 36.53 ANGLE= 2. 1
JOINT -0.42 -0.74 -0.01 14.22 -0.85

34 -0.10 -0.59 -0.06

I TOP · SMAX= 62.31 SMIN= -0.36 TMAX= 31.34 ANGLE= 3.5·BOTT: SMAX= 0.13 SMIN= -63.47 TMAX= 31.80 ANGLE= ..,. 7'
.... w

;

JOINT -0.42 -0.88 1.04 14.09 0.31

I
33 -0.23 -0.08 0.03

TOP · SMAX= 62.04 SMIN= 4.34 TMAX= 28.85 ANGLE= -1.4·BOTT: SMAX= -4.81 SMIN= -62.20 TMAX= 28.70 ANGLE= -1.3
5 0.06 0.12 0.05 -3.46 O. 18

I -0.15 -0.41 0.09
TOP · SMAX= 0.12 SMIN= -15.72 TMAX= 7.92 ANGLE= 3~3·BaTT: SMAX= 14.89 SMIN= -0.41 TMAX= 7.65 ANGLE= 2.7

I JOINT -0.24 -0.88 -0.01 16.36 0.58
25 -0.20 -0.23 0.24

TOP · SMAX= 72.01 SMIN= -0.33 TMAX= 36.17 ANGLE= -2.2·
I

BaTT: SMAX= -0.09 SMIN= -72.44 TMAX= 36. 17 ANGLE= -1.8
JOINT -0.24 -0.74 -0.54 15.83 -0.58

26 -0.07 -0.74 o. 14
TOP · SMAX= 69.14 SMIN= -2.54 TMAX= 35.84 ANGLE= 1.9·

I BOTT: SMAX= 2.43 SMIN= -70.63 TMAX= 36.53 ANGLE= 2. 1
JOINT -0.42 -0.74 -0.01 14.22 -0.85

34 -0.10 -0.59 -0.06

I TOP · SMAX= 62.31 SMIN= -0.36 TMAX= 31.34 ANGLE= 3.5·BOTT: SMAX= 0.13 SMIN= -63.47 TMAX= 31. 80 ANGLE= ., 7'w ....

JOINT -0.42 -0.88 1.04 14.09 0.31

I
33 -().23 -0.08 0.03

TOP · SMAX= 62.04 SMIN= 4.34 TMAX= 28.85 ANGLE= -1. 4·BOTT: SMAX= -4.81 SMIN= -62.2CI TMAX= 28.70 ANGLE= -1. 3

I 25 4 3.23 4.96 3.21 2.55 8.60
-0.88 -0.08 0.13

TOP SMAX= 50.28 SMIN= -25.84 TMAX= 38.06 ANGLE= 44.2.

I
BaTT: SMAX= 24.66 SMIN= -51.00 TMAX= 37.83 ANGLE= 43.6

JOINT 2.73 11. 16 1. 21 -14.45 4.68
29 -0.92 0.16 -0.15

TOP · SMAX= 10. 11 SMIN= -69.24 TMAX= 39.68 ANGLE= 15.5·I BOTT: SMAX= 69.56 SMIN= -11.94 TMAX= 40.75 ANGLE= 15.3
JOINT 2.73 -1.23 6.07 8.51 9. 11

30 -0.98 (l.23 0.34

I TOP · SMAX= 72.69 SMIN= -9. 19 TMAX= 40.94 ANGLE= -40.8·BaTT: SMAX= 7.60 SMIN= -72.60 TMAX= 40.10 ANGLE= -41.6
JOINT 3.74 -1.23 6.68 -().32 1'::' .,..::.

..-.1:J~

I
36 -0.84 -0.31 0.41

TOP · SMAX= 71.06 SMIN= -44.21 TMAX= 57.63 ANGLE= 37.4·BOTT: SMAX= 42.40 SMIN= -71.57 TMAX= 56.99 ANGLE= 37.0

I



fBI:,.·········
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 36

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 3.74 11. 16 -1. 12 16.48 8.0'3
35 -0.78 -0.38 -0.08

TOP · SMAX= 86.05 SMIN= -1'3.54 TMAX= 52.7'3 ANGLE= -21.2

I ·BaTT: SMAX= 18.1'3 SMIN= -87.02 TMAX= 52.61 ANGLE= -21.4
5 -1.2'3 -1. 73 -1.43 -0.83 -2.82

-0.88 -0.08 0.13

I TOP · SMAX= 6.'35 SMIN= -17.8'3 TMAX= 12.42 ANGLE= 41. 0·BaTT: SMAX= 17.11 SMIN= -8.08 TMAX= 12.60 ANGLE= 42.'3
JOINT 2.73 11. 16 1. 21 -14.45 4.68

I
29 -0.92 0.16 -0.15

TOP · SMAX= 10. 11 SMIN= -6'3.24 TMAX= 3'3.68 ANGLE= 15.5·BaTT: SMAX= 6'3.56 SMIN= -11. '34 TMAX= 40.75 ANGLE= 15.3
JOINT 2.73 -1.23 6.07 8.51 '3. 11

I 30 -0.'38 0.23 0.34
TOP · SMAX= 72.6'3 SMIN= -'3.1'3 TMAX= 40.'34 ANGLE= -40 .. 8·BaTT: SMAX= 7.60 SMIN= .,-72.60 TMAX= 40.10 ANGLE= -41.6

I JOINT 3.74 -1.23 6.68 -0.32 12.52

36 -0.84 -0.31 0.41
TOP · SMAX= 71.06 SMIN= -44.21 TMAX= 57.63 ANGLE= 37.4·1- BaTT: SMAX= 42.40 SMIN= -71. 57 TMAX= 56.'3'3 ANGLE= 37.0

JOINT 3.74 11. 16 -1. 12 16.48 8.0'3
35 -0.78 -0.38 -0.08

TOP · SMAX= 86.05 SMIN= -1'3.54 TMAX= 52.7'3 ANGLE= -21.2·I BaTT: SMAX= 18.1'3 SMIN= -87.02 TMAX= 52.61 ANGLE= -21.4

26 4 1. '34 -2.26 6 ,=,.;:. 3.31 8.20• ;:'1;;;.

I -0.5'3 -0.10 0.24
TOP · SMAX= 58.37 SMIN= -15.71 TMAX= 37.04 ANGLE= 3'3.7·BaTT: SMAX= 14.64 SMIN= -58.6'3 TMAX= 36.66 ANGLE= 39.2

I
JOINT 2.01 -4.63 6.32 '3.86 8.76

30 -0.73 . 0.04 0.14
TOP · SMAX= 74.'32 SMIN= -4.32 TMAX= 3'3.62 ANGLE= -3'3.0·BaTT: SMAX= 3.21 SMIN= -75.1'3 TMAX= 3'3.20 ANGLE= -39.6

I JOINT 2.01 0.12 11.66 1.32 4.86
31 -0.75 -0.11 0.33

TOP · SMAX= 5'3.45 SMIN= -3.08 TMAX= 31.26 ANGLE= 22.0··
I

BaTT: SMAX= 2.23 SMIN= -60.33 TMAX= 31.28 ANGLE= 21.2
JOINT 1.87 0.12 6.3'3 4.40 7.65

37 -0.45 -0.24 0.34
TOP · SMAX= 57.73 SMIN= -10.'30 TMAX= 34.31 ANGLE= 41. 4

I ·BaTT: SMAX= '3.55 SMIN= -57.76 TMAX= 33.66 ANGLE= 41. 2
JOINT 1. 87 -4.63 1.73 -2.33 11.55

36 -0.43 -0.0'3 0.15

I TOP · SMAX= 50.23 SMIN= -53.40 TMAX= 51. 81 ANGLE= 40.1·BaTT: SMAX= 52.64 SMIN= -50.52 TMAX= 51.58 ANGLE= 39.'3
5 -0.38 0.'31 -2.85 -1. 04 -2.25

I
-0.5'3 -0.10 0.24

TOP · SMAX= 1.61 SMIN= -1'3.48 TMAX= 10.54 ANGLE= 33.2·BaTT: SMAX= 19.05 SMIN= -2.57 TMAX= 10.81 ANGLE= 34.9

I



1~I;i!;rc .. i;;
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 37

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 2.01 -4.63 6.32 9.86 8.76
30 -0.73 0.04 O. 14

TOP · SMAX= 74.92 SMIN= -4.32 TMAX= 39.62 ANGLE= -39.0

I ·BaTT: SMAX= 3.21 SMIN= -75. 19 TMAX= 39.20 ANGLE= -39.6
JOINT 2.01 0.12 11.66 1 .....::- 4.86• ..;>""-

31 -0.75 -0.11 (1.33

I TOP · SMAX= 59.45 SMIN= -3.08 TMAX= 31.26 ANGLE= 22.0·BaTT: SMAX= 2.23 SMIN= -60.33 TMAX= 31.28 ANGLE=: 21.2
JOINT 1. 87 0.12 6.39 4.40 7.65

I 37 -0.45 -0.24 0.34
TOP · SMAX= 57.73 SMIN= -10.90 TMAX= 34.31 ANGLE= 41. 4•
BaTT: SMAX= 9.55 SMIN= -57.76 TMAX= 33.66 ANGLE= 41. 2

I
JOINT 1.87 -4.63 1. 73 -2.33 11.55

36 -0.43 -0.09 0.15
TOP · SMAX= 50.23 SMIN= -53.40 TMAX= 51. 81 ANGLE= 40 .. 1·BaTT: SMAX= 52.64 SMIN= -50.52 TMAX= 51.58 ANGLE= 39.9

I 27 4 0.71 -1.19 5.42 4.92 1.74
-0.45 -0.13 0.38

I
TOP SMAX= 30.59 SMIN= 14.37 TMAX= 8.11 ANGLE= 41. 7
BaTT: SMAX= -15.66 SMIN= -30.47 TMAX= 7.41 ANGLE= 40.1

JOINT 0.83 0.34 6.89 0.70 2.43
31 -0.69 -0.09 0.29

I TOP · SMAX= 33.64 SMIN= -0.93 TMAX= 17.29 ANGLE= 19.7·BaTT: SMAX= 0.26 SMIN= -34.52 TMAX= 17.39 ANGLE= 18.4
JOINT 0.83 -2.72 8.39 10.87 . -0.59

I 32 -0.68 -0.04 0.48
TOP · SMAX= 48.24 SMIN= 35.92 TMAX= 6.16 ANGLE= 10. 1·BaTT: SMAX= -36.80 SMIN= -48.79 TMAX= 6.00 ANGLE= 15.5

JOINT 0.58 -2.72 3.34 4 '0'::- 1.06

I
• 1;;,0;;;.

38 -0.22 -0.17 0.47
TOP · SMAX= 21.94 SMIN= 10.97 TMAX= 5.49 ANGLE= -34.5·BaTT: SMAX= -12.25 SMIN= -21.45 TMAX= 4.60 ANGLE= -32.8

I JOINT 0.58 0.34 3.05 3.88 4.07
37 -0.23 -0.22 0.29

TOP · SMAX= 33.37 SMIN= -3.30 TMAX= 18.34 ANGLE= -42. 1.·
I BaTT: SMAX= 2.28 SMIN= -33.26 TMAX= 17.77 ANGLE= -42.0

5 0.21 0.28 -1.68 -1.34 0.12
-0.45 -0.13 0.38

TOP · SMAX= -5.63 SMIN= -8.24 TMAX= 1.30 ANGLE= -22.8

I ·BaTT: SMAX= 6.96 SM!N= 5.74 TMAX= 0.61 ANGLE= -8. 1
JOINT 0.83 0.34 6.89 0.70 2.43

31 -0.69 -0.09 0.29

I TOP · SMAX= 33.64 SMIN= -0.93 TMAX= 17.29 ANGLE= 19.7·BaTT: SMAX= 0.26 SMIN= -34.52 TMAX= 17.39 ANGLE= 18.4
JOINT 0.83 -2.72 8.39 10.87 -0.59

I 32 -0.68 -0.04 0.48
TOP · SMAX= 48.24 SMIN= 35.92 TMAX= 6.16 ANGLE= 10. 1·BaTT: SMAX= -36.80 SMIN= -48.79 TMAX= 6.00 ANGLE= 15.5

I
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SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 38

I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 0.58 -2.72 3.34 4 -:;0-;:' 1. 06....,;;;.

38 -0.22 -0.17 0.47
TOP · SMAX= 21.94 SMIN= 10.97 TMAX= 5.49 ANGLE= -34.5

I ·BaTT: SMAX= -12.25 SMIN= -21. 45 TMAX= 4.60 ANGLE= -32.8
JOINT 0.58 0.34 3.05 3.88 4.07

37 -0.23 -0.22 0.29

I TOP · SMAX= 33.37 SMIN= -3.30 TMAX= 18.34 ANGLE= -42.1·BaTT: SMAX= 2.28 SMIN= -33.26 TMAX= 17.77 ANGLE= -42.0

I
28 4 0.49 -0.97 1. 73 8.18 -0.50

-0.25 0.00 0.48
TOP SMAX= 36.17 SMIN= 7.27 TMAX= 14.45 ANGLE= 3.4
BaTT: SMAX= -7.62 SMIN= -36.33 TMAX= 14.36 ANGLE= 5.4

I JOINT 1. 01 -0.17 0.64 6.76 -0.67
32 -0.42 0.04 0.41

TOP · SMAX= 30.05 SMIN= 2.15 TMAX= 13.95 ANGLE= 5.3·
I BaTT: SMAX= -2.80 SMIN= -30. 16 TMAX= 13.68 ANGLE= 7 .;:.....

JOINT 1.01 -1. 76 2.51 11. 80 -1.51
33 -0.41 0.13 0.57

I~
TOP · SMAX= 53.03 SMIN= 9.77 TMAX= 21.63 ANGLE= 8. 1·BaTT: SMAX= -10.20 SMIN= -53.14 TMAX= 21.47 ANGLE= 9.8

JOINT -0.02 -1.76 1. 31 7.06 -0.32
39 -0.09 -0.04 0.56

I TOP · SMAX= 31.09 SMIN= 5.67 TMAX= 12.71 ANGLE= 1.9·BaTT: SMAX= -5.72. SMIN= -31.30 TMAX= 12.79 ANGLE= 4.4
JOINT -0.02 -0.17 2.46 7. 12 0.51

I 38 -0.10 -0.14 0.40
TOP · SMAX= 31.58 SMIN= 10.41 TMAX= 10.58 ANGLE= -7.2·BaTT: SMAX= -10.77 SMIN= -31.68 TMAX= 10.46 ANGLE= -5.1

I
5 0.06 0.27 -0.28 -1.99 0.67

-0.25 0.00 0.48
TOP · SMAX= -0.13 SMIN= -10.12 TMAX= 5.00 ANGLE= 21.6·BaTT: SMAX= 9.47 SMIN= 0.27 TMAX= 4.60 ANGLE= 16. 1

I JOINT 1. 01 -0.17 0.64 6.76 -0.67
32 -0.42 0.04 0.41

TOP · SMAX= 30.05 SMIN= 2.15 TMAX= 13.95 ANGLE= 5.3.·
I BaTT: SMAX= -2.80 SMIN= -30.16 TMAX= 13.68 ANGLE= 7 -;:.....

JOINT 1. 01 -1.76 2.51 11.80 -1. 51
33 -0.41 0.13 0.57

TOP · SMAX= 53.03 SMIN= 9.77 TMAX= 21.63 ANGLE= 8. 1

I ·BaTT: SMAX= -10.20 SMIN= -53.14 TMAX= 21. 47 ANGLE= 9.8
JOINT -'-0.02 -1.76 1. 31 7.06 -().32

39 -0.09 -0.04 0.56

I TOP · SMAX= 31.09 SMIN= 5.67 TMAX= 12.71 ANGLE= 1.9·BaTT: SMAX= -5.72 SMIN= -31.30 TMAX= 12.79 ANGLE= 4.4
JOINT -0.02 -0. 17 2.46 7. 12 0.51

I
38 -0.10 -0.14 0.40

TOP · SMAX= 31.58 SMIN= 10.41 TMAX= 10.58 ANGLE= -7.2·BaTT: SMAX= -10.77 SMIN= -31.68 TMAX= 10.46 ANGLE= -5.1

I



I· . SOUTH WALL OF EXISTING INFLUENT STRUCTURE PAGE NO. 39
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I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I
29 4 -0.12 -1.'39 0.26 '3.49 0.18

I
-0. 17 -0.08 0.23

TOP SMAX= 41.76 SMIN= 0.94 TMAX= 20.41 ANGLE= -1.4
BaTT: SMAX= -1.30 SMIN= -41. 91 TMAX= 20.31 ANGLE= -0.8

JOINT -0.13 -1.93 0.41 11.33 1.05

I 33 -0.12 -0.11 0.45
TOP · SMAX= 50.36 SMIN= 1. 14 TMAX= 24.61 ANGLE= -5.9·BaTT: SMAX= -1.55 SMIN= -50.42 TMAX= 24.43 ANGLE=' -4.9

I JOINT -0.13 -2.05 -0.06 12.04 -0.77
34 -0.06 -0.45 0.09

TOP · SMAX= 52.81 SMIN= -0.52 TMAX= 26.67 ANGLE= 3.6·
I

BaTT: SMAX= 0.42 SMIN= -53.74 TMAX= 27.08 ANGLE= 3.7
JOINT -0.10 -2.05 0.16 7.45 -0.6'3

40 -0.21 -0.06 0.02
TOP · SMAX= 33.07 SMIN= 0.21 TMAX= 16.43 ANGLE= 5 ..· .w

I BaTT: SMAX= -0.63 SMIN= -33. 19 TMAX= 16.28 ANGLE= 5.4
JOINT -0. 10 -1.93 0.52 7.13 1. 13
39 -0.27 0.28 0.38

I
TOP · SMAX= 32.63 SMIN= 1.09 TMAX= 15.77 ANGLE= -'3.'3·BaTT: SMAX= -1.85 SMIN= -31.85 TMAX= 15.00 ANGLE= -8.9

5 0.04 0.29 -0.01 -2.08 0.35
-0.17 -0.08 o ·::r7

I
.o;;.w

TOP · SMAX= o. 11 SMIN= -9.58 TMAX= 4.85 ANGLE= 10.6·BaTT: SMAX= 9.26 SMIN= -0.2'3 TMAX= 4.78 ANGLE= 7.'3
JOINT -0.13 -1.93 0.41 11.33 1.05

I 33 -0.12 -0.11 0.45
TOP · SMAX= 50.36 SMIN= 1. 14 TMAX= 24.61 ANGLE= -5.'3·BaTT: SMAX= -1.55 SMIN= -50.42 TMAX= 24.43 ANGLE= -4.9

I
JOINT -0.13 -2.05 -0.06 12.04 -0.77

34 -0.06 -0.45 0.09
TOP · SMAX= 52.81 SMIN= -0.52 TMAX= 26.67 ANGLE= 3.6·BaTT: SMAX= 0.42 SMIN= -53.74 TMAX= 27.08 ANGLE= 3.7

I JOINT -0.10 -2.05 0.16 7.45 -0.69
40 -0.21 -0.06 0.02

TOP · SMAX= 33.07 SMIN= 0.21 TMAX= 16.43 ANGLE= 5.3-·
I BaTT: SMAX= -0.63 SMIN= -33.19 TMAX= 16.28 ANGLE= 5.4

JOINT -0.10 -1.93 0.52 7.13 1. 13
39 -0.27 0.28 0.38

TOP · SMAX= 32.63 SMIN= 1.09 TMAX= 15.77 ANGLE= -9.9

I ·BaTT: SMAX= -1.85 SMIN= -31.85 TMAX= 15.00 ANGLE= -8.9

3() 4 -3.47 3.03 -1.30 -0.99 8.29

I -0.39 -0.1'3 ().22
TOP · SMAX= 31.43 SMIN= -42.11 TMAX= 36.77 ANGLE= -44.4·BaTT: SMAX= 41.09 SMIN= -31.57 TMAX= 36.33 ANGLE= -44.5

I
JOINT 3.96 9.64 -5.86 -15.64 8.77

35 -0.86 0.25 0.02
TOP · SMAX= -3.68 SMIN= -91.70 TMAX= 44.01 ANGLE= 30.8·

I
BaTT: SMAX= 91.59 SMIN= 2.57 TMAX= 44.51 ANGLE= 30. 1



iQI"';fVS·.'
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO. 40

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT 3.96 -3.59 7.81 6.00 9.94
36 -0.57 0.05 0.70

TOP · SMAX= 74.85 SMIN= -14.52 TMAX= 44.69 ANGLE= 42.6

I ·BOTT: SMAX= 12.65 SMIN= -74.04 TMAX= 43.35 ANGLE= 42.2
JOINT -10.90 -3.59 -18.40 -5.65 7.81

42 0.08 -0.63 0.41

I TOP · SMAX= -8.74 SMIN= -97.82 TMAX= 44.54 ANGLE= -25.7·BOTT: SMAX= 97.08 SMIN= 8.38 TMAX= 44.35 ANGLE= -25.0
JOINT -10.90 9.64 11.27 11.31

"

6.64

I
41 -0.20 -0.43 -0.27

TOP · SMAX= 78.43 SMIN= 20.46 TMAX= 28.98 ANGLE= 90.0·BOTT: SMAX= -20.56 SMIN= -79.59 TMAX= 29.52 ANGLE= -44.8

I
5 0.99 -0.92 0.24 0.22 -2.67

-0.39 -0.19 0.22
TOP · SMAX= 12.28 SMIN= -10.85 TMAX= 11.57 ANGLE= 44.9·BOTT: SMAX= 10.71 SMIN= -13.29 TMAX= 12.00 ANGLE= -44.7

I JOINT 3.96 9.64 -5.86 -15.64 8.77
35 -0.86 0.25' 0.02

TOP · SMAX= -3.68 SMIN= -9L 70 TMAX= 44.01 ANGLE= 30.8·
I

BOTT: SMAX= 91.59 SMIN= 2.57 TMAX= 44.51 ANGLE= 30.1
JOINT 3.96 -3.59 7.81 6.00 9.94

36 -0.57 0.05 0.70
TOP · SMAX= 74.85 SMIN= -14.52 TMAX= 44.69 ANGLE= 42.6

I ·BOTT: SMAX= 12.65 SMIN= -74.04 TMAX= 43.35 ANGLE= 42.2
JOINT -10.90 -3.59 -18.40 -5.65 7.81

42 0.08 -0.63 0.41

I TOP · SMAX= -8.74 SMIN= -97.82 TMAX= 44.54 ANGLE= -25.7·BOTT: SMAX= 97.08 SMIN= 8.38 TMAX= 44.35 ANGLE= -25.0
JOINT -10.90 9.64 11.27 11.31 6.64

I
41 -0.20 -0.43 -0.27

TOP · SMAX= 78.43 SMIN= 20.46 TMAX= 28.98 ANGLE= 90.0·BOTT: SMAX= -20.56 SMIN= -79.59 TMAX= 29.52 ANGLE= -44.8

I 31 4 -3.57 -2.66 3.40 2.20 6.63
-0.29 -0.21 0.50

TOP SMAX= 41.90 SMIN= -17.74 TMAX= 29.82 ANGLE= 4'::0 "'".... ~-

I BOTT: SMAX= 16.26 SMIN= -41.43 TMAX= 28.85 ANGLE= 42.3
JOINT -0.30 -2.68 1. 08 5.02 10.65

36 -0.56 -0.12 0.47
TOP · SMAX= 61.34 SMIN= -35.15 TMAX= 48.25 ANGLE= -39.7

I ·BOTT: SMAX= 33.46 SMIN= -61. 02 TMAX= 47.24 ANGLE= -39.8
JOINT -0.30 -2.65 8.21 5.45 7.93

37 -0.44 -0.22 0.60

I TOP · SMAX= 65.82 SMIN= -6.29 TMAX= 36.06 ANGLE= 40.2·BOTT: SMAX= 4.49 SMIN= -65.34 TMAX= 34.92 ANGLE= 39.9
JOINT -6.85 -2.65 -9.56 -0.59 2.60

I 43 -0.02 -0.30 0.52
TOP · SMAX= 0.49 SMIN= -45.55 TMAX= 23.02 ANGLE= -15.7·BOTT: SMAX= 44.95 SMIN= -().53 TMAX= 22.74 ANGLE= -14.4

I



:~~~0~>
SOUTH WALL OF EXISTING INFLUENT STRUCTURE -- PAGE NO .. 41

I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -6.85 -2.68 13.87 -1.09 5.32
4·-' -0.15 -0.20 0.39c.

TOP · SMAX= 68.71 SMIN= -12.73 TMAX= 40.72 ANGLE= 17.9

I ·BOTT: SMAX= 11.88 SMIN= -68.56 TMAX= 40.22 ANGLE= 17.5
5 0.99 1. 03 -1.52 -0.84 -1.77

-0.29 -0.21 0.50

I TOP · SMAX= 2.02 SMIN= -12.95 TMAX= 7.48 ANGLE= 39.0·BOTT: SMAX= 13.40 SMIN= -3.48 TMAX= 8.44 ANGLE= 40.0
JOINT -0.30 -2.68 1. 08 5.02 10.65

I 36 -0.56 -0.12 0.47
TOP · SMAX= 61.34 SMIN= -35.15 TMAX= 48.25 ANGLE= -39.7·BOTT: SMAX= 33.46 SMIN= -61. 02 TMAX= 47.24 ANGLE= -39.8

I
JOINT -0.30 -2.65 8.21 5.45 7.93

37 -0.44 -0.22 0.60
TOP · SMAX= 65.82 SMIN= -6.29 TMAX= 36.06 ANGLE= 40.,2·BOTT: SMAX= 4.49 SMIN= -65.34 TMAX= 34.92 ANGLE= 39.9

I JOINT -6.85 -2.65 -9.56 -0.59 2.60
43 -0.02 -0.30 0.52

TOP · SMAX= 0.49 SMIN= -45.55 TMAX= 23.02 ANGLE= -15.7·
I

BOTT: SMAX= 44.95 SMIN= -0.53 TMAX= 22.74 ANGLE= -14.4
JOINT -6.85 -2.68 13.87 -1.09 ~ ...;:.

\;;J.w~

42 -0.15 -0.20 0.39
TOP · SMAX= 68.71 SMIN= -12.73 TMAX= 40.72 ANGLE= 17.9·I BOTT: SMAX= 11.88 SMIN= -68.56 TMAX= 40.22 ANGLE= 17.5

32 4 -1.58 -2.19 2.42 2.99 2.69

I -0.17 -0.20 0.68
TOP · SMAX= 24.36 SMIN= -0.85 TMAX= 12.60 ANGLE= -42.2·BOTT: SMAX= -0.86 SMIN= -23.38 TMAX= 11.26 ANGLE= -41.8

I
JOINT -0.94 -1.74 3.67 4.97 4.98

37 -0.18 -0.29 0.63
TOP · SMAX= 41.55 SMIN= -3.93 TMAX= 22.74 ANGLE= -41.5·BOTT: SMAX= 2.23 SMIN= -40.78 TMAX= 21.51 ANGLE= -41. 1

I JOINT -0.94 -2.65 3.12 6.05 2.80
38 -0.37 -0.12 0.60

TOP · SMAX= 34.50 SMIN= 5.46 TMAX= 14.52 ANGLE= -31.5.·
I BOTT: SMAX= -7.13 SMIN= -33.80 TMAX= 13.34 ANGLE= -30.8

JOINT -2.22 -2.65 -1.82 -0.31 0.41
44 -0.16 -0.11 0.72

TOP · SMAX= -0.63 SMIN= -9.01 TMAX= 4. 19 ANGLE= -18.5

I ·BOTT: SMAX= 8.02 SMIN= 1. 09 TMAX= 3.46 ANGLE= -9.0
JOINT -2.22 -1.74 4.71 1. 26 2.59

43 0.04 -0.27 0.75

I TOP · SMAX= 27.46 SMIN= -1.37 TMAX= 14.42 ANGLE= 28.7·BOTT: SMAX= -0.28 SMIN= -26.28 TMAX= 13.00 ANGLE= 27.5
5 0.21 0.65 -0.72 -0.85 -0.20

I -0.17 -0.20 0.68
TOP · SMAX= -3.27 SMIN= -4.03 TMAX= 0.38 ANGLE= -17.6·BOTT: SMAX= 4.89 SMIN= 1. 69 TMAX= 1.60 ANGLE= -39.9

I
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I I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET

I
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I

II
I

ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -0.94 -1. 74 3.67 4.97 4.98
37 -0.18 -0.29 0.63

TOP · SMAX= 41.55 SMIN= -3.93 TMAX= 22.74 ANGLE= -41.5

I ·BOTT: SMAX= 2.23 SMIN= -40.78 TMAX= 21.51 ANGLE= -41.1
JOINT -0.94 -2.65 3.12 6.05 2.80

38 -0.37 -0. 12 0.6()

I TOP · SMAX= 34.50 SMIN= 5.46 TMAX= 14.52 ANGLE= -31.5·BOTT: SMAX= -7.13 SMIN= -33. ac) TMAX= 13.34 ANGLE= -30.8
JOINT -2.22 -2.65 -1.82 -0.31 0.41

I
44 -0.16 -0.11 0.72

TOP · SMAX= -0.63 SMIN= -9.01 TMAX= 4.19 ANGLE= -18.5·BOTT: .SMAX= 8.02 SMIN= 1.09 TMAX= 3.46 ANGLE= -9.0

I
JOINT -2.22 -1.74 4.71 1. 26 2.59

43 0.04 -0.27 0.75
TOP · SMAX= 27.46 SMIN= -1.37 TMAX= . 14.42 ANGLE= 28.7·BOTT: SMAX= -0.28 SMIN= -26.28 TMAX= 13.00 ANGLE= 27.5

I 33 4 -0.72 -2.37 0.70 3.19 0.87
-0.02 -0.01 0.72

I
TOP · SMAX= 15.69 SMIN= 1.41 TMAX= 7.14 ANGLE= -19.8·BOTT: SMAX= -2.27 SMIN= -14.90 TMAX= 6 -:t'~ ANGLE= -14.8• w ...

JOINT -0.90 -2.38 2.73 5.25 2.31
38 0.11 -0.10 0.49

I TOP · SMAX= 29.58 SMIN= 5.60 TMAX= 11.99 ANGLE= -31.5·BOTT: SMAX= -6.35 SMIN= -28.81 TMAX= 11.23 ANGLE= -29.9
JOINT -0.90 -2.37 0.58 5.63 -0. 11

I 39 -0.21 0.21 0.62
TOP · SMAX= 25.04 SMIN= 2.35 TMAX= 11. 35 ANGLE= -0.4·BOTT: SMAX= -2.72- SMIN= -24.68 TMAX= 10.98 ANGLE= 2.9

I
JOINT -0.54 -2.37 -0.82 1. 15 -0.57

45 -0.16 0.08 0.94
TOP · SMAX= 5.42 SMIN= -4.06 TMAX= 4.74 ANGLE= 9.8·BOTT: SMAX= 4.71 SMIN= -6.24 TMAX= 5.48 ANGLE= 19.7

I JOINT -0.54 -2.38 0.29 0.74 1. 85
44 0.17 -0.23 0.81

TOP · SMAX= 11.22 SMIN= -6.75 TMAX= 8.98 ANGLE= -42.5··
I BOTT: SMAX= 5.12 SMIN= -9.73 TMAX= 7.42 ANGLE= -40.4

5 -0.17 0.53 -0.09 -0.69 0.36
-0.02 -0.01 0.72

TOP · SMAX= 0.94 SMIN= -4.40 TMAX= 2.67 ANGLE= 30.1

I ·BOTT: SMAX= 3.31 SMIN= 0.09 TMAX= 1. 61 ANGLE= 16.7
JOINT -0.90 -2.38 2.73 5.25 2.31

38 0.11 -0.10 0.49

I TOP · SMAX= 29.58 SMIN= 5.60 TMAX= 11.99 ANGLE= -31.5·BOTT: SMAX= -6.35 SMIN= -28.81 TMAX= 11.23 ANGLE= -29.9
JOINT -0.90 -2.37 0.58 5.63 -0.11

I 39 -0.21 0.21 0.62
TOP · SMAX= 25.04 SMIN= 2.35 TMAX= 11.35 ANGLE= -0.4·BOTT: SMAX= -2.72 SMIN= -24.68 TMAX= 10.98 ANGLE= 2.9

I



,ii, SOUTH WALL OF EXISTING INFLUENT STRUCTURE PAGE NO. 43
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I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I JOINT -0.54 -2.37 -0.82 1. 15 -0.57
45 -0. 16 0.08 0.94

TOP · SMAX= 5.42 SMIN= -4.06 TMAX= 4.74 ANGLE= 9.8·I BaTT: SMAX= 4.71 SMIN= -6.24 TMAX= 5.48 ANGLE= 19.7
JOINT -0.54 -2.38 0.29 0.74 1.85

44 0.17 -0.23 0.81

I TOP · SMAX= 11.22 SMIN= -6.75 TMAX= 8.98 ANGLE= -42.5·BaTT: SMAX= 5.12 SMIN= -9.73 TMAX= 7.42 ANGLE= -40.4

I
34 4 -0.11 -2.40 0.64 3.37 0.71

0.31 0.50 0.59
TOP · SMAX= 16.41 SMIN= 2.10 TMAX= 7.16 ANGLE= -15.7·BaTT: SMAX= -2.00 SMIN= -14.90 TMAX= 6.45 ANGLE= -11. 7

I JOINT -0.30 -1.45 0.52 4.80 1. 62
39 o. 17 0.01 0.50

TOP · SMAX= 23.89 SMIN= -0.26 TMAX= 12.08 ANGLE= -19.7·
I BaTT: SMAX= -0.04 SMIN= -23.22 TMAX= 11.59 ANGLE= -17.5

JOINT -0.30 -3.35 -0.19 7.29 -0.03
40 0.27 1.26 0.78

TOP · SMAX= 33.39 SMIN= -0.58 TMAX= 16.98 ANGLE= -1. 1

I ·BaTT: SMAX= 1.13 SMIN= -30.89 TMAX= 16.01 ANGLE= 1.6
JOINT 0.07 ~3.35 1.31 -0.82 -0.20

46 0.45 0.98 0.67

I TOP · SMAX= 6.23 SMIN= -2.63 TMAX= 4.43 ANGLE= -1.3·BaTT: SMAX= 4.82 SMIN= -5.57 TMAX= 5.19 ANGLE= -8.6
JOINT 0.07 -1.45 0.93 .=- 'j '7' 1. 46~. ~..J

I
45 0.34 -0.26 0.39

TOP · SMAX= 14.27 SMIN= -0.28 TMAX= 7.27 ANGLE= -34.7·BaTT: SMAX= -0.12 SMIN= -13.72 TMAX= 6.80 ANGLE= -31.2
5 -0.16 0.28 -0.05 ':"0.58 0.29

I 0.31 0.50 0.59
TOP · SMAX= 1. 18 SMIN= -3. 14 TMAX= 2.16 ANGLE= 30.1·BaTT: SMAX= ... ~7 SMIN= 0.34 TMAX= 1.45 ANGLE= 14.4.;;;I. a-.t.J

I JOINT -0.30 --1.45 0.52 4.80 1. 62
39 0.17 0.01 0.50

TOP · SMAX= 23.89 SMIN= -0.26 TMAX= 12.08 ANGLE= -19.7·
I

BOTT: SMAX= -0.04 SMIN= -23.22 TMAX= 11.59 ANGLE= -17.5
JOINT .,..0.30 -3.35 -:-0.19 7.29 -0.03

40 0.27 1.26 0.78
TOP · SMAX= 33.39 SMIN= -0.58 TMAX= 16.98 ANGLE= -1. 1·

I BaTT: SMAX= 1. 13 SMIN= -30.89 TMAX= 16.01 ANGLE= 1.6
JOINT 0.07 -3.35 1. 31 -0.82 -0.20

46 0.45 0.98 0.67

I TOP · SMAX= 6.23 SMIN= -2.63 TMAX= 4.43 ANGLE= -1.3·BaTT: SMAX= 4.82 SMIN= -5.57 TMAX= 5.19 ANGLE= -8.6
JOINT 0.07 -1.45 0.93 2.23 1. 46

I
45 0.34 -0.26 0.39

TOP · SMAX= 14.27 SMIN= -0.28 TMAX= 7.27 ANGLE= -34.7·BaTT: SMAX= -0.12 SMIN= -13.72 TMAX= 6.80 ANGLE= -31.2

I
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I ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 35 4 -16.81 -11. 92 0.01 0.01 0.00

I
-10.52 0.00 1. 18

TOP · SMAX= 40.05 SMIN= 18.61 TMAX= 10.72 ANGLE= -8.1·BOTT: SMAX= -39.19 SMIN= -40.52 TMAX= 0.66 ANGLE= 35.1
JOINT -16.81 -11. 92 1.60 0.48 0.00

I 23 -6.75 0.20 1. 18
TOP · SMAX= 5526.51 SMIN= 1656.92 TMAX= 1934.79 ANGLE= 0.0·BOTT: SMAX= -1656.53 SMIN= -5540.01 TMAX= 1941. 74 ANGLE::£ 0.0

I
JOINT -16.81 -11. 92 -1.20 0.48 0.00

24 -13.38 0.20 1. 18
TOP · SMAX= 1656.93 SMIN= -4152. 14 TMAX= 2904.53 ANGLE= 0.0·BOTT: SMAX= 4125.39 SMIN= -1656.53 TMAX= 2890.96 ANGLE= 0.0

I JOINT -16.81 . -11. 92 -0.38 ....0.93 0.00
28 -11. 44 -0.40 1. 18

TOP · SMAX= -1317.26 SMIN= -3194.97 TMAX= 938.86 ANGLE= O. 1·
I BOTT: SMAX= 3194.18 SMIN= 1294.39 TMAX= 949.89 ANGLE= 0.0

5 6.10 4.33 0.00 0.00 0.00
-10.52 O.O() 1. 18

TOP · SMAX= -10.14 SMIN= -18.54 TMAX= 4.20 ANGLE= -5.1

I ·BOTT: SMAX= 10.41 SMIN= -2.77 TMAX= 6.59 ANGLE= -7.1
JOINT -16.81 -11. 92 1.60 0.48 0.00

23 -6.75 0.20 1. 18

I TOP · SMAX= 5526.51 SMIN= 1656.92 TMAX= 1934.79 ANGLE= 0.0·BOTT: SMAX= -1656.53 SMIN= -5540.01 TMAX= 1941. 74 ANGLE= 0.0
JOINT -16.81 -11. 92 -1. 20 0.48 0.00

I
24 -13.38 0.20 L 18

TOP · SMAX= 1656.93 SMIN= -4152.14 TMAX= 2904.53 ANGLE= 0.0·BOTT: SMAX= 4125.39 SMIN= -1656.53 TMAX= 2890.96 ANGLE= 0.0

I
JOINT -16.81 -11.92 -0.38 -0.93 0.00

28 -11.44 -0~40 1. 18
TOP · SMAX= -1317.26 SMIN= -3194.97 TMAX= 938.86 ANGLE= o. 1·BOTT: SMAX= 3194.18 SMIN= 1294.39 TMAX= 949.89 ANGLE= 0.0

I 36 4 16.79 -11.92 0.01 0.01 0.00
0.12 0.00 -1.25

I
TOP SMAX= 35.77 SMIN= 21.94 TMAX= 6.91 ANGLE= -33.8
BOTT: SMAX= -24.10 SMIN= -33.36 TMAX= 4.63 ANGLE= -28.5

JOINT 16.79 -11.92 -1.20 0.48 0.00
31 193. 11 0.25 -1.25

I TOP · SMAX= 1643.84 SMIN= -3941.27 TMAX= 2792.55 ANGLE= O. 1·BOTT: SMAX= 4327.48 SMIN= -1643.33 TMAX= 2985.41 ANGLE= 0.0
JOINT 16.79 -11. 92 1. 60 0.48 0.00

I 23 -254.70 0.25 -1.25
TOP · SMAX= 5276.99 SMIN= 1643.82 TMAX= 1816.59 ANGLE= -0. 1·BOTT: SMAX= -1643.33 SMIN= -5786.37 TMAX= 2071.52 ANGLE= -0.1

I
JOINT 16.79 -11. 92 -0.38 -0.93 0.00

28 61.95 -0.50 -1.25
TOP · SMAX= -1241. 22 SMIN= -3209.05 TMAX= 983.91 ANGLE= -0.2·BaTT: SMAX= 3208. ()3 SMIN= 1365.12 TMAX= 921.45 ANGLE= -0. 1

I
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I ELEMENT FORCES FORCE, LENGTH UNITS= KI~I FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 5 -6.09 4.34 0.00 0.00 0.00
0.12 0.00 -1.25

TOP · SMAX= -7.66 SMIN= -9.41 TMAX= 0.88 ANGLE= 19.0

I ·BaTT: SMAX= 10.78 SMIN= 6.53 TMAX= 2. 12 ANGLE= -33.8
JOINT 16.79 -11.92 -1.20 0.48 0.00

31 193. 11 0.25 -1.25

I TOP · SMAX= 1643.84 SMIN= -3941. 27 TMAX= 2792.55 ANGLE= O. 1·BaTT: SMAX= 4327.48 SMIN= -1643.33 TMAX= 2985.41 ANGLE= 0.0
JOINT 16.79 -11. 92 1.60 0.48 0.00

I
23 -254.70 o ,::0"" -1.25• ';;;'OJ

TOP · SMAX= 5276.99 SMIN= 1643.82 TMAX= 1816.59 ANGLE= -0.1·BaTT: SMAX= -1643.33 SMIN= -5786.37 TMAX= 2071.52 ANGLE= -0.1
JOINT 16.79 -11. 92 -0.38 -0.93 0.00

I 28 61.95 -0.50 -1.25
TOP · SMAX= -1241.22 SMIN= -3209.05 TMAX= 983.91 ANGLE= -0.. 2·BaTT: SMAX= 3208.03 SMIN= 1365.12 TMAX= 921.45 ANGLE= -0.1

I 37 4 -16.81 -12.02 0.01 0.01 0.00
-0.08 0.06 -0.89

1-' TOP SMAX= 35.24 SMIN= 20.16 TMAX= 7.54 ANGLE= -32.7
BaTT: SMAX= -21.77 SMIN= -33.78 TMAX= 6.01 ANGLE= -28.8

JOINT -16.81 -12.02 1.60 0.48 0.00
23 252.25 -0.18 -0.89

I TOP · SMAX= 5788.76 SMIN= 1655.61 TMAX= 2066.58 ANGLE= -0.1·BaTT: SMAX= -1655.97 SMIN= -5284.26 TMAX= 1814.14 ANGLE= -:-0. 1
JOINT -16.81 -12.02 -1.20 0.48 0.00

I
31 -191.18 -0.18 -0.89

TOP · SMAX= 1655.63 SMIN= -4330.01 TMAX= 2992.82 ANGLE= o. 1·BaTT: SMAX= 3947.63 SMIN= -1655.98 TMAX= 2801.81 ANGLE= O. 1

I
JOINT -16.81 -12.02 -0.38 -0.94 0.00

2.7 -61. 30 0.36 -0.89
TOP · SMAX= -1366.19 SMIN= -3237.61 TMAX= 935.71 ANGLE= -0.2·BOTT: SMAX= 3238.31 SMIN= 1243.60 TMAX= 997.36 ANGLE= -0.1

I 5 6.09 4.35 0.00 0.00 0.00
-0.08 0.00 -0.89

TOP · SMAX= -9.69 SMIN= -10 •. 28 TMAX= 0.29 ANGLE= 90.0·
I

BaTT: SMAX= 11.99 SMIN= 7.83 TMAX= 2.08 ANGLE= 44. 1
JOINT -16.81 -12.02 1. 60 0.48 0.00

23 252.25 -0.18 -0.89
TOP · SMAX= 5788.76 SMIN= 1655.61 TMAX= 2066.58 ANGLE= -0.1·I BOTT: SMAX= -1655.97 SMIN= -5284.26 TMAX= 1814.14 ANGLE= -0.1

JOINT -16.81 -12.02 -1.20 0.48 0.00
31 -191.18 -0.18 -0.89

I TOP · SMAX= 1655.63 SMIN= -4330.01 TMAX= 2992.82 ANGLE= O. 1·BaTT: SMAX= 3947.63 SMIN= -1655.98 TMAX= 2801.81 ANGLE= O. 1
JOINT -16.81 -12.02 -0.38 -0.94 0.00

I
27 -61.30 0.36 -0.89

TOP · SMAX= -1366.19 SMIN= -3237.61 TMAX= 935.71 ANGLE= -0.2·BaTT: SMAX= 3238.31 SMIN= 1243.60 TMAX= 997.36 ANGLE= -0.1

I
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I ELEMENT FORCES FORCE, LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 38 4 15.80 -12.02 0.01 0.01 0.00
-10.51 0.00 0.85

I
\

TOP SMAX= 22.50 SMIN= 11.35 TMAX= 5.57 ANGLE= -2().3

BOTT: SMAX= -20.88 SMIN= -33.99 TMAX= 5.55 ANGLE= 8.4
JOINT 15.80 -12.02 -1. 20 0.48 0.00

I 22 8.31 -0.23 0.86
TOP · SMAX= 1651. 72 SMIN= -4136.24 TMAX= 2893.98 ANGLE= 0.0·BOTT: SMAX= 4152.86 SMIN= -1552.18 TMAX= 2902.52 ANGLE:::i 0.0

I
JOINT 16.80 -12.02 1. 60 0.48 0.00

23 -35.35 -t).23 0.86
TOP · SMAX= 5490.81 SMIN= 1551.71 TMAX= 1919.55 ANGLE= O. 1·BOTT: SMAX= -1652.18 SMIN= -5561.51 TMAX= 1954.66 ANGLE= 0.0

I JOINT 16.80 -12.02 -0.38 -0.94 0.00
27 -4.48 0.46 0.86

TOP · SMAX= -1316.47 SMIN= -3239.96 TMAX= 961. 75 ANGLE= O. 1·
I BOTT: SMAX= 3240.88 SMIN= 1307.52 TMAX= 966.68 ANGLE= O. 1

5 -6.09 4.35 0.00 0.00 0.00
-10.51 0.00 0.86

TOP · SMAX= -8.05 SMIN= -20.97 TMAX= 5.45 ANGLE= -().3

I ·BOTT: SMAX= 8.38 SMIN= -0.36 TMAX= 4.37 ANGLE= -11. 1
JOINT 16.80 -12.02 -1. 20 0.48 0.00

22 8.31 -(l.23 0.86

I TOP · SMAX= 1551.72 SMIN= -4135.24 TMAX= 2893.98 ANGLE= 0.0·BOTT: SMAX= 4152.85 SMIN= -1652. 18 TMAX= 2902.52 ANGLE= 0.0
JOINT 15.80 -12.02 1.50 0.48 0.00

I 23 -35.35 -0.23 0.86
TOP · SMAX= 5490.81 SMIN= 1551.71 TMAX= 1919.55 ANGLE= O. 1·BOTT: SMAX= -1652. 18 SMIN= -5561. 51 TMAX= 1954.66 ANGLE= 0.0

I
JOINT 16.80 -12.02 -0.38 -0.94 0.00

27 -4.48 0.46 0.85
TOP · SMAX= -1316.47 SMIN= -3239.96 TM'AX= 951. 75 ANGLE= O. 1·BOTT: SMAX= 3240.88 SMIN= 1307.52 TMAX= 966.68 ANGLE= O. 1

I 39 4 -16.80 -12.02 0.01 0.01 0.00
-10.51 0.00 -0.87

I
TOP SMAX= 22.52 SMIN= 11.39 TMAX= 5.56 ANGLE= 20.1
BOTT: SMAX= -20.93 SMIN= -33.99 TMAX= 6.53 ANGLE= -8.3

JOINT -15.80 -12.02 1. 60 0.48 0.00

I
23 14.34 0.23 -0.87

TOP · SMAX= 5540.50 SMIN= 1552.15 TMAX= 1944.17 ANGLE= -0.1·BOTT: SMAX= -1551.70 SMIN= -5511.81 TMAX= 1930.05 ANGLE= 0.0
JOINT -16.80 -12.02 -1.20 0.48 0.00

I 22 -29.32 0.23 -0.87
TOP · SMAX= 1652.17 SMIN= -4173.85 TMAX= 2913.01 ANGLE= 0.0·BOTT: SMAX= 4115.20 SMIN= -1551. 70 TMAX= 2883.45 ANGLE= 0.0

I
JOINT -16.80 -12.02 -0.38 -0.94 0.00

19 -15.53 -0.46 -0.87
TOP · SMAX= -1328.51 SMIN= -3240.72 TMAX= 956.11 ANGLE= -0.1·BOTT: SMAX= 3239.79 SMIN= 1295.45 TMAX= 972.17 ANGLE= -0.1

I
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1/- ELEMENT FORCES FORCE,LENGTH UNITS= KIP FEET
--------------
FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

I ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

I 5 6.0'3 4.35 0.00 0.00 0.00
-10.51 0.00 -0.87

TOP · SMAX= -8.11 SMIN= -20.'3'3 TMAX= 6.44 ANGLE= 0.5

I ·BaTT: SMAX= 8.42 SMIN= -0.33 TMAX= 4.38 ANGLE= 10.'3
JOINT -16.80 -12.02 1. 60 0.48 0.00

23 14.34 ().23 -0.87

I TOP · SMAX= 5540.50 SMIN= 1652.16 TMAX= 1'344.17 ANGLE= -0. 1·BaTT: SMAX= -1651.70 SMIN= -5511.81 TMAX= 1'330.05 ANGLE= 0.0.
JOINT -16.80 -12.02 -1.20 0.48 0.00

I
22 -29.32 0.23 -0.87

TOP : SMAX= 1652.17 SMIN= -4173.85 TMAX= 2'313.01 ANGLE= 0.0
BaTT: SMAX= 4115.20 SMIN= -1651. 70 TMAX= 2883.45 ANGLE= 0.0

JOINT -16.80 -12.02 -0.38 -0.'34 0.00

I 1'3 -16.53 -0.46 -0.87
TOP · SMAX= -1328.51 SMIN= -3240.72 TMAX= '356.11 ANGLE= -0.. 1·BaTT: SMAX= 323'3.7'3 SMIN= 1295.45 TMAX= 972.17 ANGLE= -0. 1

I 40 4 16.81 -12.03 0.01 0.01 0.00
-0.08 0.00 0.8'3

I
TOP · SMAX= 35.34 SMIN= 20.25 TMAX= 7.54 ANGLE= 32.6·BaTT: SMAX= -21.85 SMIN= -33.90 TMAX= 6.02 ANGLE= 28.7

JOINT 16.81 -12.03 -1. 20 0.48 0.00
15 1'31. 03 0.18 0.8'3

I TOP · SMAX= 1656.07 SMIN= -3'347.58 TMAX= 2801.83 ANGLE= -0.1·BaTT: SMAX= 4329.63 SMIN= -1655.71 TMAX= 2'3'32.67 ANGLE= 0.0
JOINT 16.81 -12.03 1.60 0.48 0.00

I 23 -252.41 0.18 0.8'3
TOP · SMAX= 5284.08 SMIN= 1656.05 TMAX= 1814.01 ANGLE= o. 1·BaTT: SMAX= -1655.70 SMIN= -5788.8'3 TMAX= 2066.5'3 ANGLE= O. 1

I
JOINT 16.81 -12.03 -0.38 -0.'34 0.00

19 61. 14 -0.36 0.8'3
TOP · SMAX= -1243.60 SMIN= -3238.26 TMAX= '3'37.33 ANGLE= ().2·BaTT: SMAX= 3237.53 SMIN= 1365.90 TMAX= 935.82 ANGLE= 0.2

I 5 -6.0'3 4.35 0.00 0.00 0.00
-0.08 0.00 0.8'3

TOP · SMAX= -9.7'3 SMIN= -10.40 TMAX= 0.31 ANGLE= 90.0.·
I

BaTT: SMAX= 12.0'3 SMIN= 7.'34 TMAX= 2.08 ANGLE= '30.0
JOINT 16.81 -12.03 -1. 20 0.48 0.00

15 1'31.03 0.18 0.8'3
TOP · SMAX= 1656.07 SMIN= -3947.58 TMAX= 2801.83 ANGLE= -0. 1

I ·BaTT: SMAX= 4329.63 SMIN= -1655.71 TMAX= 29'32.67 ANGLE= 0.0
JOINT 16.81 -12.03 1.60 0.48 0.00

23 -252.41 0.18 0.8'3

I TOP · SMAX= 5284.08 SMIN= 1656.05 TMAX= 1814.01 ANGLE= o. 1·BaTT: SMAX= -1655.70 SMIN= -5788.8'3 TMAX= 2066.5'3 ANGLE= o. 1
JOINT 16.81 -12.03 -0.38 -0.94 0.00

I
19 61.14 -0.36 0.89

TOP · SMAX= -1243.60 SMIN= -3238.26 TMAX= 997.33 ANGLE= 0.2·BaTT: SMAX= 3237.53 SMIN= 1365.'30 TMAX= 935.82 ANGLE= 0.2

I
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118. FINISH

********************END OF ELEMENT FORCES********************

FORCE OR STRESS = FORCE/WIDTH/THICK, MOMENT = FORCE-LENGTH/WIDTH

ELEMENT LOAD QX QY MX MY MXY
FX FY FXY

5 -6.10 4.33 0.00 0.00 0.00
-10.52 0.00 -1.18

TOP · SMAX= -10.20 SMIN= -18.55 TMAX= 4.18 ANGLE= 5.0·BOTT: SMAX= 10.47 SMIN= -2.76 TMAX= 6.62 ANGLE= 7.2
JOINT 16.81 -11. 92 -1.20 0.48 0.00

24 -7.67 -0.20 -1. 18
TOP · SMAX= 1656.53 SMIN= -4146.41 TMAX= 2901.47 ANGLE= 0.0·BOTT: SMAX= 4131.07 SMIN= -1656.92 TMAX= 2894.00 ANGLE~ 0.0

JOINT 16.81 -11.92 1.60 0.48 0.00
23 -14.29 -0.20 -1.18

TOP · SMAX= 5518.97 SMIN= 1656.53 TMAX= 1931.22 ANGLE= 0.0•
BOTT: SMAX= -1656.92 SMIN= -5547.55 TMAX= 1945.31 ANGLE= 0.0

JOINT 16.81 ""'11.92 -0.38 -0.93 0.00
20 -9.61 0.40 -1. 18

TOP · SMAX= -1315.41 SMIN= -3194.03 TMAX= 939.31 ANGLE= -0.. 1·BOTT: SMAX= 3194.81 SMIN= 1296.20 TMAX= 949.31 ANGLE= 0.0

FORCE,LENGTH UNITS= KIP FEETELEMENT FORCESI,
I
I
I
I
I
I
I
I-

I
I
I
I
I
II
I
I
I




