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INTEF:POLt;TE FOF: {'i !'t1ULTI -STEP INCF:Er'1ENT T"! ETIF=~F=~! ..JFI SPt';CING.

RISE I~ HARPED STRANDS ~9.000

SHEi"iH !~ D/2: \,,!U-~93.7 ti
le-180. '! VE-j,.~5. 1 spriCING- 7.,~ (HS)

CHEC~ STANDARD STIRRUP SPACING AT GIRDER END ON ST~NDARD SHEET.

ULTI t"1ATE MOME~JT F:ED' D.

COMPOSITE SECTION 976!~O.

SIR. CONCRETE STREN5TH 0T STR~ND RELE~SE-

STRANDS 0.153 e 270. ~
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FT.
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'7 It :20 ~·::s I

7.00

95.00 FT.

INCHES.

o. 0003(~

97f:.339:

15/17.~ II (~

30.98

3~.02

1.13

11197 INCHES

0.885 SBPRE- -2~901

F~E\·1 10/(:7/87

SBX~~L

~IJC

Fe (GIF~DEF=~)

H{\F~P • D I 81 'I

GROSS SLAB TH!C~~

0.16 INCHES

Y BOTTOM (GIRDER)
STOP (GIF=:DER)
Y TOP (SIf:DEP)
SPf';N LENGTH
ULT!M~TE STRENGTH
FCL
NO. STRAIGHT STND

r. 1.00 * INCHES C~MBER

IN.
IN.

IN.~t2

!N.:+:~r;

linl ! 1M!:" ")., __~l'__ II

~</FT II

2.00

':9.00

:~? .. 91

9" :'1:2
1.191

90
o

'1.50 ~<S!

1.096 SBDC- 0.300 SBXMt_-

M/\~"I 11\1
I II It'~1 11.... 11

~179-'159.

:2
0.153

'1. !10

897.0
0.92-4

0.835 SBDS-

SCREEDS FOR A TOT~L OF
ABOVE GRADE AT C.L. spnN.

EXCESS GIRDER C~MBER ALLOW~NCE FOR ESTnBLISHING THE 'A' DIMENSION

DEFL.ECT I ot~~ DUE TO SLtiB l:!T -
DEFLECTION DUE TO CUHB ..;. {';EPH

FIN~L CAMBER OF GIRDER

PER BRIDGE DESIGN

GIRDER C~MBER AT TIME OF SLAB POUR( 90 D~YS:-

SET

GI RDEF: ISS! MPLE SPAN FOR LL {':ND CU!=~B DL.
STF~{,;NDS i";PE LO~tJ F~EL{';xr;TION.

~PPROXIM~TE LIVE LOAD + IMP~CT DEFL. IS O.~6 INCHES

~:t*: PF~ESTF~ESSED GIF~DEP DEFLECTIONS ~''o].''';'-

Dnvs
NO. CONTi ENDS
Fe (SLAB)
CF:EEP

RISE ! HARPED STND
NO.. H{';RPED ST~~D

y BOTTC):~ (CDr·1P::
GI !=~DEF~ ~;P(\C I NG

PF:OBLEM NO. ...,

BR~J~ INC. PHOENIX, ARIZONA JOB NUMBER 33-8962 1 !~3!90

E

G!F:DEF: ~'JT,.

GI RDEF~ ~!=:E;l\i

~ (; I F:DEF:)
GIRDEF: SERIES
ST~~r-iND i')F:EA
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45.pSI

JI eS !

/6ZC3ps/

~/q.b

F, //er- R,~

Ci,rc::/er

Illor--Iher-n 4veY1'-1eflr1 f1.:=re Ove"..... -Ihe Nevv ever
~re:~r-e~eq Gircle~(CO::> Y) -I '.::::I)

k?ecC7/C CC'rnp0::7rfe <::5"ecf/an prop~r--I/e..:5".
r-e.c:;JI..-ICi::.; ,--1~p .::::5/q~ 1= p:=;eJ !:J ~~cI'-Ilqr- rq-:jlC>

£:5 = ~cao., = C)J 8/7
~ V~CtCO

4-=1::1 A1 :!'-/ L~
5BtS tP6 3;"¥7~· .2:- 716,.344> Z7.5(e,

4/ C::;.3/~Z.5~.8:i:3 Ic.,~ 2c:A .5

6'87 .3Z,G Z .?6t 402. 7(;:>1424 47'7'. 451
J5/~ l CJ, Cf7~ .3, 7'/.3,C64._ 482, Z2D

dbC ~cg./;:~ = ~/8Z 3fc = /c", /6 ::!Tsc=Z4,13/

..Lxxc : 48Z, Z~ f.3, 713, aE4 - /5/4::-(~,~~ ;52,01 '2..
1,/4-

s, 3'
.. <' Obc::: = Zt:>,...333 /~3 5""rc .5C3, C33C5 In OT.5c =3'C5, /87 /I·l'

'. De:t:::lq' LC'C1c:::/ c:5IreB5 (~/o pr::es--Ir-e.E"G")
(", ,:! &<It:?"""ch-/- ----zaf2
<;~112. Gn-c:/t:::r ,1Z4(~ ::. 104.3 '1<. C3C'j F.::5/

OIc:;b I CP7f!,4Z)ISocYE)z : IO~6't:. 828 pSI
<:5

p,q.[) 0';0(5.3.3),1.50(95)1- = .:::ic;.'K.. 43/os/
8

D,qph~rnS .3.cP(95 ) ~ =' 114 11::.. d5es/
.31750'J5)C$/~(/5o/=.5,t;.:. __ / / Z; ~/ It::... 7

/67<::11..:5 / 1~C305/
(

4o:/c!eoj .zt2. = FWS -f £qrrler- -f U-!t;',-he:;5'

= 2'3~ -f -Z@7Z )+..51=4/7b,b
~ CSC:!;- -;
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= 144K-. -
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JOB A..krihern cZ..lenl-/.::;fl-lq"1~EETNO. i-Y;
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~re..s--I;--e-..:5"..:::Te'c:::jG;rc::/er..:5"'-....(,C<::J;-, -/7c/)

Pr~-IreC?Slnl O::fee /
4.:5 ~ \...-J--.:..-P-l-r'_----::::::-:-
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MADE BY Le:/kn", lei DATE ;/;0 . JOB tfJ. 4;3 #8jt,.e Z.
CHECKED BY 06,a:r5 DATE z/.czO SEC. SHT. NO. Zv. .
CALCULA TlONS FOR R-e.si~a:;/ auzhit:>5
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- 'ZeA-. /(;p ,_::5 /
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PAGE 14 I

/ ~.Q1alJ2J Z/1o
*******************************************r****************************

1) $ THE FOLLOWING DATA IS THE INPUT FILE FOR THE ANALYSIS OF THE
2) $ NORTHERN AVENUE BRIDGE, ABUTMENT BENTS
3) $ .
4) TITLE ANALYSIS OF ABUTMENT BENT CAPS
5) TYPE SPACE FRAME
6) UNIT KIP FEET DEGREE
7) REPORT DEVICE NAABTOUT
8) REPORT PAGE 14
9) $ FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

10) $ NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
III $ BRII, INC.; PHOENIX, ARIZONA; JANUARY, 1990
12) REPORT LOGO
13) PRINT INPUT
14) OUTPUT DEC 2
15) OUTPUT BY MEMBER
16) JOINT COORDINATES
17) 1 -42.25 77.20 0.0 F
18) 2 -30.0 77.20 0.0
19) 30.0 77.20 0.0
20) 4 30.0 77.20 0.0
21) 5 42.25 72.20 0.0 F
22) 6 -30. 65. O.
23) 7 O. 65. O.
24) 8 30. 65. O.
25l 9 -30. 50.5 O.
26) 10 O. 50.5 O.
27) 11 30. 50.5 O.
28) 12 -30. 38. O.
29) 13 O. 38. O.
30) 14 30. 38. O.
31) 15 -30. 30.5 O.
32) 16 O. 30.5 O.
33) 17 30. 30.5 O.

* LISTING OF THE INPUT FILE *
*****************************

************************************************************************

* TYPE OF THE STRUCTURE : SPACE FRAME
* RESTART STATUS NONE GIVEN
* DESIGNATED UNITS : KIPS FEET- DEGREES
* NO. OF JOINTS DEFINED 0
* NO. OF MEMBERS DEFINED 0
* NO. OF PLATE ELEMENTS DEFINED 0
• NO. OF DIFF. MATERIAL DEFINED 0
• NO. OF DIFF. SECTION PROPERTIES DEFINED: 0
* NO. OF DIFF. TYPES OF SPRINGS DEFINED: 0

;::::;:::::::::::::::::;::::::::::::;:;:::::::::::::::========:::==::==

I M-STRUDL BY CAST / REV. V2.65 SER: a7c TIME:
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.: PHOENIX, ARIZONA: JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS
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I M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 1/29/1990 7:59:06
! FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990 I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 15 I
=======~=iJ=~~===(}n================================================

~~~~~ ."
ttttttttttttttttttttttttttttt

t LISTING OF THE INPUT FILE t

tHtHtttHtHHtHtHHHtH

34) 18 -30. 23. o.
35) 19 O. 23. O.
36) 20 30. "23. O.
37l Zl -30. 15.5 O.
38) 22 O. 15.5 O.
39) 23 30. 15.5 O.
40) 24 -30. 8. O.
411 25 O. 8. O.
42) 26 30. 8. O.
43) 27 -30. O. O.
44l 28 O. O. O.
45) 29 30. O. O.
46) 30 -30. -3. O.
47) 31 O. -3. O.
48) 32 30. -3. O.
49) 33 -29.9 65. O.
50) 34 0.1 65. O.
51l 3530.165. O.
521 36 -29.9 50.0 O.
53) 37 0.1 50.5 O.
54) 38 30.1 50.5 O.
55) 39 -29.9 38. O. "
56) 40 0.1 38. O.
57) 41 30.1 38. O.
581 42 -29.9 30.5 O.
59) 43 0.1 30.5 O.
60) 44 30.1 30.5 O.
611 45 -29.9 23. O.
62) 46 0.1 23. o.
63) 47 30.1 23. O.
64) 48 -29.9 15.5 O.
65) 49 0.1 15.5 O.
66) 50 30.1 15.5 O.
67) 51 -29.9 8. O.
681 52 0.1 8. O.
69) 53 30.1 8. O.
70) 54 -29.9 D. O.
71l 55 0.1 O. O.
?2J 56 30.10. O.
73) 57 -30. 65. D.1
74) 58 O. 65. 0.1
75) 59 30. 65. 0.1
76) 60 -30. 50.5 0.1
77) 61 O. 50.5 0.1
78) 62 30. 50.5 0.1
79) 63 -30. 38. 0.1
80) 64 O. 38. 0.1
8ll 65 30. 38. 0.1
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I M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 1/29/1990 7:59:06
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 16

t LISTING OF THE lNPUT FILE t
ttttttttttttttttttttttttttttt

82) 66 -30. 30.5 0.1
83) 67 O. 30.50.1
84) 68 30. 30.5 0.1
85) 69 -30. Z3. 0.1
86) 70 O. 23. 0.1
87) 71 30. 23. 0.1
88l 72 -30. 15.5 0.1
89) 73 O. 15.5 0.1
90) 74 30. 15.5 0.1
9il 75 -30. 8. 0.1
92) 76 O. 8. 0.1
93) 77 30. 8. 0.1
94) 78 -30. O. 0.1
95) 79 O. O. 0.1
96) 80 30. O. 0.1
97) $
98) JOINT RELEASE
99) 30 TO 80 AS SUPPORT

100) 30 TO 32 MOM XMOM YMOM ZKFX 494.2 KFZ 494.2
101) 33 TO 35 KFX 28.5
102) 57 TO 59 KFZ 28.5
103) 36 TO 38 KFX 80.5
104) 60 TO 62 KFZ 80.5
105) 39 TO 41 KFX 130.4
106) 63 TO 65 KFZ 130.4
107l 42 TO 44 KFX 171.5
108) 66 TO 68 KFZ 171.5
109) 45 TO 47 KFX 183.1
110) 69 TO 71 KFZ 183.1
111l 48 TO 50 KFX 224.8
112l 72 TO 74 KFZ 224.8
113) 51 TO 53 KFX 388.3
114) 75 TO 77 KFZ 388.3
115) 54 TO 56 KFX 494.2
116) 78 TO 80 KFZ 494.2
117) $
118) MEMBER INCIDENCES
119)112
120) 2 2 3
12l) 3 3 4
122) 4 4 5
123)562
124)673
125)784
126) 8 9 6
127)9107
128) 10 11 8
129) 11 12 9
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I M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 1/29/1990 7:59:06 i
! FLOOD CONTROL DISTRICT OF MARICOPA COUNTY I
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER i
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 17
=========:=n==77f===ni1=============================================
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ttttttttttttttttttttttttttttt

t LISTING OF THE INPUT FILE !

tttittttttitttttttttttti!ttt!

130) 12 13 10
131l 13 14 11
132) 14 15 12
133) 15 16 13
134) 16 17 14
135) 17 18 15
136) 18 19 16
137) 19 20 17
138) 20 21 18
139) 21 22 19
140) 22 23 20
141l 23 24 21
142) 24 25 22
143) 25 26 23
144) 26 27 24
145) 27 28 25
146) 28 29 26
147) 29 30 27
148) 30 31 28
149) 31 32 29
150) 32 6 33
1511 33 7 34
152) 34835
153) 35 9 36
154) 36 10 37
155) 37 11 38
156) 38 12 39
157) 39 13 40
158) 40 14 41
159) 41 15 42
160) 42 16 43
161l 43 17 44
162) 44 18 45
163) 45 19 46
164) 46 20 47
165) 47 21 48
166) 48 22 49
167) 49 23 50
168) 50 24 51
169) 51 25 52
170) 52 26 53
17t) 53 27 54
172) 54 28 55
173) 55 29 56
174) 56 6 57
175) 57 7 58
176) 58 8 59
177) 59 9 60

57
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I M-STRUDL BY CAST f REV. n.65 SER: a7c TIME: 1/2911990 7:59:06
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 18
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t LISTING OF THE INPUT FILE t
ttttttttttttttttttttttttttttt

178) 60 10 61
179) 61 11 62
180) 62 12 63
181) 63 13 64
182) 64 14 65
183) 65 15 66
184) 66 16 67
185) 67 17 68
186) 68 18 69
187) 69 19 70
188) 70 20 71
189) 71 21 72
190) 72 22 73
1911 73 23 74
192) 74 24 75
193) 75 25 76
194) 76 26 77
195) 77 27 78
196) 78 28 79
197) 79 29 80
198 j $
199) MEMBER RELEASE
200) 32 TO 55 START FORCE YZMOM XYZ
201) 56 TO 79 START FORCE XYMOM XYZ
202) $
203) MATERIAL PROPERTY
204) CONCR E 519120. DEN .15 CT 0.000006 POI 0.2 ALL
205) $
206) MEMBER PROPERTY
207) CAP AX 34.45 IX 417.77 II 119.41 IZ 252.63 1 TO 4 $ CAP MEMBERS
208) SHAFT AX 33.18 IX 175.25 II 87.62 IZ 87.62 5 TO 31 $ SHAFT MEMBER

S
209) CONN AX 33.18 IX 175.25 IY 87.62 IZ 87.62 32 TO 79 $ FALSE CONNEC

TORS
210) $
211) STIFFNESS ANALYSIS
212) $
213) LOAD DL $ ADDITIONAL D.L. FROM SUPERSTR., BARRIERS, AND WALLS
214) DEADLOAD Y-1.0 $ DEAD LOAD OF 1.0 GIS IN THE GLOBAL 1 DIRECTION
215) JOINT LOADS
216) 3 FORCE Y-102.7 $ GIRDER 5D.L.
217) 1 FORCE Y-22.2 MOM X-149.0 $ WINGWALL + CURTAIN WALL FORC& &MO

MENT
218) 5 FORCE Y-22.2 MOM X149.0 $ WINGWALL + CURTAIN WALL FORCE &MOM

ENT
219) MEMBER LOADS
220) 1 FORCE YCONC P -127.7 L 4.58 $ GIRDER 1 D.L. + BAR. + CURB + RA

IL
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I M-STRUDL BY CAST / REV. V2.65 SER: a7c TIME: 1/29/1990 7:59:06
I fLOOD CONTROL DISTRICT Of MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEw RIVER I
I BRW, INC.; PHOENIX, ARIZONA: JANUARY 1990 I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 19 I

~~~~~~~~~~~'~.~~;';;:""""""""""""""""'".,

t LISTING OF THE INPUT FILE t
ttttttttttttttttttttttttttttt

221) 2 fORCE YCONC P -108.0 L1.75 $ GIRDER 2 D.L. + BAR.
222) 2 FORCE YCONC P -102.7 L11.17 $ GIRDER 3 D.L.
223) 2 FORCE YCONC P -102.7 L20.58 $ GIRDER 4 D.L.
224) 3 fORCE YCONC P -102.7 L 9.42 $ GIRDER 6 D.L.
215) 3 FORCE YCONC P-102.7 L18.83 $ GIRDER 7 D.L.
226) 3 fORCE YCONC P -108.0 L28.25 $ GIRDER 8 D.L. + BAR.
227) 4 FORCE YCONC P -127.7 L7.67 $ GIRDER 9 D.L. + BAR. + CURB + RA

IL
228) 2 fORCE YLIN VA -0.07 VB -0.28 $ ADDITIONAL D.L. FOR GIRDER STEP

S
t291 3 FORCE YLIN VA.-O.28 Wa -0.07 $ ADDITIONAL D.L. FOR GIRDER STEP

S
230) 1 TO 4 FORCE YUNIF W-0.9 $ DIAPHRAGM D.L.
231) 1 TO 4 FORCE YUN IF W-1.5 $ FVS AND UTILITY ALLOWANCE
232) $
233) LOAD SETTLE_l $ DIFFERENTIAL SETTLEMENT OF AT SHAFT 1
234) JOINT DISPLACEMENT
2351 30 DIS Y-0.006
236) $
2371 LOAD SETTLE_2 $ DIFFERENTIAL SETTLEMENT OF AT SHAFT 2
238) JOINT DISPLACEMENT
239) 31 DIS Y-0.006
240) $
241) LOAD SDWK_LL
242) MEMBER LOAD
243) 1 FORCE YCONC P -13.72 L4.58 $ SIDEWALK L.L. ON ONE SIDE ONLY
244) $
2451 LOAD LL_I_l
246) $ LIVE LOAD PLUS IMPACT FOR MAX POS MOM IN LOADED SPAN
247) $ &MAX NEG MOM IN UNLOADED SPAN &MAX MOM IN SHAFTS
248) MEMBER LOAD
249) 2 FORCE YCONC P -41.17 L1.75 $ L.L. AT GIRDER 2
250) 2 FORCE YCONC P -89.25 L11.17 $ L.L. AT GIRDER 3
251) 2 FORCE YCONC P -72.77 L20.58 $ L.L. AT GIRDER 4
252) JOINT LOADS
253) 3 FORCE Y-29.47 $ L.L. AT GIRDER 5
254) $
255) LOAD LL_I_2
256) $ LIVE LOAD PLUS IMPACT FOR MAX NEG MOM OVER THE CENTER SHAFT
257) JOINT LOADS
2581 3 FORCE Y-11.67 $ L.L. AT GIRDER 5
259) MEMBER LOADS
2601 2 FORCE YCONC P -12.99 L1.75 $ L.L. AT GIRDER 2
261) 2 FORCE YCONC P -71.69 L11.17 $ L.L. AT GIRDER 3
262) 2 FORCE YCONe P -64.55 L20.58 $ L.L. AT GIRDER 4
263) 3 FORCE YCONC P -64.55 L9.42 $ L.L. AT GIRDER 6
264) 3 FORCE YCONe P -71.69 L18.83 $ L.L. AT GIRDER 7
265) 3 FORCE YCONC P -12.99 L28.25 $ L.L. AT GIRDER 8

5/
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I M-STRUDL BY CAST I REV. V2.65 SER: a7c TIME: 1/29/1990 7:59:06
I rLOOD CONTROL DISTRICT or MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 20 I
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t LISTING OF THE INPUT FILE t
ttttttttttttttttt*tttttt***t*

266 ~ $
267) LOAD LL_I_3
268) ~ LIVE LOAD PLUS IMPACT FOR MAX AXIAL LOAD IN SHAFTS
269) JOINT LOADS
270) 3 FORCE Y-89.23 $ L.L. AT GIRDER 5
271) MEMBER LOADS
272) 2 FORCE YCONC P -29.47 L11.17 $ L.L. AT GIRDER 3
273) 2 FORCE YCONC P -81.0 L20.58 $ L.L. AT GIRDER 4
274) 3 FORCE YCONC P -81.0 L9.42 $ L.L. AT GIRDER 6
275) 3 FORCE YCONC P -29.47 L18.83 $ L.L.AT GIRDER 7
276) $
277) LOAD WIND
278) JOINT LOADS
279) 1 FORCE X26.8 Z6.44 $ WIND FORCE FROM SUPERSTRUCTURE
2801 1 FORCE X3.33 $ WIND FORCE FROM SUBSTRUCTURE
281) $
282) LOAD OVERTRN
2831 MEMBER LOADS
234) 2 FORCE YCONC P 82.3 L8.88 $ OVERTURNING FORCE FOR AASHTO GROUP

2
285) $
286) LOAD WIND_LL
287) JOINT LOADS
288) 3 FORCE X7.27 Z2.91 $ WIND ON AMOVING LIVE LOAD
289) $
290) SELECT LOAD 1 TO 10
291) LIST HEM FOR 1 SECT HS 2 6.125 9.0
2921 LIST MEM FOR 2 3 SECT NS 5 3.25 7.5 15.0 22.5 26.75
293) LIST HEM FOR 4 SECT NS 2 3.25 6.125
294) LIST MEM FOR 5 TO 7
2951 LIST MEM FOR 29 TO 31
296) UNIT KIP INCH DEGREE
297) LIST JOI DISP 1 TO 5
298) LIST JOI DISP 30 TO 32
299) FINISH
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I M-STRUDL BY CAST! REV. V2.65 SER : a7c TIME: 1/29/1990 8:03:17

I
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY -!

I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990

I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 21 I
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***********************
t RESULTS OF ANALYSIS *
***********************

I TYPE OF THE PROBLEM : SPACE FRAME RESTART STATUS : NONE GIVEN
ACTIVE UNITS : KIPS FEET DEGREES

I
RESULTANT MEMBER FORCES -----

I MEMBER FILE/LOAD JOINT 1--- AXIAL ---1--- LOCAL Y--j-- LOCAL Z--I-- TORSIONAL -1--- LOCAL Y--j-- LOCAL Z--j

SECTION NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

I DL 1 -0.00 22.20 ~O.OO 149.00 0.00 -0.00
6.13 -0.00 196.25 -0.00 149.00 0.00 -475.22
9.00 -0.00 218.0 1 -0.00 . 149.00 0.00 -1070.72

I
CAP 2 -0.00 242.60 -0.00 149.00 0.00 -1819.21

(' SETTLU 1 -0.00 0.00 0.00 0.00 0.00 0.00
" 6.13 -0.00 0.00 0.00 0.00 0.00 -0.00

I 9.00 -6.00 0.00 0.00 0.00 0.00 -0.00
-0.00 0.00 0.00 0.00 0.00 -0.00

I
SETTLE) 1 -0.00 0.00 0.00 0.00 0.00 0.00

6.13 -0.00 0.00 0.00 0.00 0.00 0.00
9.00 -0.00 0.00 0.00 0.00 0.00 -0.00

2 -0.00 0.00 0.00 0.00 0.00 0.00

I SDW'UL 1 . 0.00 -0.00 0.00 0.00 0.00 -0.00
6.13 0.00 13.72 0.00 0.00 0.00 -21.20

I
9.00 0.00 13.72 0.00 0.00 0.00 -60.64

2 0.00 13.72 0.00 0.00 0.00 -105.23

LL.U 1 0.00 -0.00 0.00 0.00 0.00 0.00

I 6.13 0.00 -0.00 0.00 0.00 0.00 0.00
9.00 0.00 -0.00 0.00 0.00 o.00 0.00

2 0.00 -0.00 0.00 0.00 0.-00 0.00

I LL I 2 1 -0.00 -0.00 0.00 0.00 0.00 -0.00
6.13 -0.00 -0.00 0.00 0.00 0.00 0.00
9.00 -0.00 -0.00 0.00 0.00 o.00 0.00

I -0.00 -0.00 0.00 0.00 0.00 G.OO

LLJ) 1 0.00 -0.00 0.00 0.00 0.00 -0.00

I
6.13 0.00 -0.00 0.00 0.00 0.00 0.00
9.00 0.00 -0.00 0.00 0.00 0.00 0.00

2 0.00 -0.00 0.00 0.00 0.00 0.00
&1

I W'IND 1 -30.13 0.00 -6.44 0.00 0.00 0.00
6.13 -30.13 0.00 -6.44 0.00 -39.45 -0.00
9.00 -30.13 0.00 -6.44 0.00 -57.96 -0.00
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! M-STRUDL BY CAST / REV. V2.65 5ER: a7e TIME: 1/29/1990 8:03:17
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 22

RESULTANT MEMBER FORCES -----

MEMBER SECTION JOINT /--- AXIAL ---/--- LOCAL Y--/-- LOCAL Z--1-- TORSIONAL -/--- LOCAL Y--/-- LOCAL Z--I
NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

-30.13 0.00 -6.44 0.00 -78.39 0.00

OVERTRN 1 0.00 0.00 0.00 0.00 0.00 0.00
6.13 0.00 0.00 o.00 0.00 0.00 -0.00
9.00 0.00 0.00 0.00 0.00 0.00 -0.00

2 0.00 0.00 0.00 0.00 0.00 -0.00

lIIND.LL 1 0.00 0.00 -0.00 0.00 0.00 0.00
6.13 0.00 0.00 -0.00 0.00 -0.00 0.00
9.00 0.00 0.00 -0.00 0.00 -0.00 0.00

2 0.00 0.00 -0.00 0.00 0.00 -0.00



tt*****t*tttt**t*t***tt

=======================================================================

MEMBER FILE/LOAD JOINT /--- AXIAL ---/--- LOCAL Y--/-- LOCAL Z--/-- TORSIONAL -/--- LOCAL Y--1-- LOCAL Z--I
SECTION NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

-344.86
-26.35
295.95
522. 88
282.56
-83.73

-50.79
-45.21
- 3) . 91
-25.03
-12.14
-4.84

0.14

-1416.61
-989.19
-430.27

556.08
1542.42
2101.35
2528.77

982.97
718.73
373.18

-236.62
-846.41

-1191.96
-1456.21

-1683.41
-813.25
-44.52
579.27
193.56

-544.20
-1203.70

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

-1.11
-0.91
-Q.65
-0.20
D.25
0.51
0.70

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
o.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

66.71
66.71
66.71
66.71
66.71
66.71
66.71

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.06
0.06
0.06
0.06
0.06
0.06
0.06

NONE GIVEN

-1. 72
-1.72
-1. 72
-1. 72
-1. 72
-1. 72
-1. 72

81. 31
81.31
81. 31
81.31
81. 31
81.31
81. 31

-117.01
-75.84
-15.84

13.41
86.18
86.18

-131.51
-131.51
-131.51
-131.51
-131.51
-131.51
-131.51

-330.01
-197.15
-164,53

-3.96
157.00
190.20
215.66

71.76
71. 76
71. 76
71. 76
71.76
71. 76
71. 76

5.03
5.03
5.03
5.03
5.03
5.03
5.03

9.49
9.49
9.49
9.49
9.49
9.49
9.49

-39.82
-39.82
-39.82
-39.8 2
-39.82
-39.82

-153.86
-153.86
-153.86
-153.86
-153.86
-153.86
-153.86

DL 2
3.25
7.50
15.00
22.50
26.75

3

7.50
15.00
22. 50
26.75

3

SDWUL

LU_1 2
3.25
7.50
15.00
22.50
26.75

SETTLE_l 2
3.25
7.50

15.00
22.50
26.75

3

SETTLU 2
3.25
7.50
15.00
22.50
26.75

3

CAP

RESULTANT MEMBER fORCES -----

t RESULTS OF ANALYSIS t

*t*ttt***tt*****t*tt*tt

I lHTRUDL BY CAST / REV. n.b5 SER: a7c TIME: 1/29/1990 8:03:17 !
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY I
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER I
I BRW, INC.; PHOENIX, ARIZONA: JANUARY 1990 I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 23 I

TYPE OF THE PROBLEM: SPACE FRAME RESTART STATUS :
ACTIVE UNITS: KIPS FEET DEGREES

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



I
I =::::::======:===:====:::==:=====:=====================================

I M-STRUDL BY CAST 1 REV. V2.65 SER : a7c TIME: 1/29/1990 8:03:17

I I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 24 I

I ............:j;r..~...............................................,
~ ~ ~ 2/10 ' .

I RESULTANT MEMBER FORCES -----

I
MEMBER SECTION JOINT 1--- AXIAL ---/--- LOCAL Y--/-- LOCAL Z--1-- TORSIONAL -1--- LOCAL Y--/-- LOCAL Z--j

NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

3 -39.82 86.18 0.00 0.00 0.00 -363.83

I LL I 2 2 -34.2 0 -75.37 0.00 0.00 0.00 -314.97
3.25 -34.20 -62.38 UO 0.00 0.00 -89.51

I
7.50 -34.20 -62.38 0.00 0.00 0.00 175.58

15.00 -34.20 9.31 0.00 0.00 0.00 368.82
22.50 -34.20 73.86 0.00 0.00 0.00 175.02
26.75 -34.20 73.86 0.00 0.00 0.00 -138.90

I 3 -34.20 73.86 0.00 0.00 0.00 -378.96

LL_U 2 -38.64 -52.63 0.00 o.00 0.00 -355.82

I
3.25 -38.64 -52.63 0.00 0.00 0.00 -184.73
7.50 -38.64 -52.63 0.00 0.00 0.00 38.90

(" 15.00 -38.64 -23.16 0.00 0.00 0.00 320.74
22.50 -38.64 57.84 0.00 0.00 0.00 338.91

I 26.75 -38.64 57.84 0.00 0.00 0.00 93.08
3 -38.64 57.84 0.00 0.00 0.00 -94.90

I
WIND 2 -17.07 3.32 -3.82 -1. 37 35.76 64.41

3.25 -17.07 3.32 -3.82 -1.37 23.34 53.64
7.50 -17.07 3.32 -3.82 -1.37 7.09 39.55

15.00 -17.07 3.32 -3.82 -1.37 -21.57 14.68

I 22.50 -17.07 . 3.32 -3.82 -1. 37 -50.24 -10.19
26.75 -17.07 3.32 -3.82 -1.37 -66.49 -2U8

3 -17.07 3.32 -3.82 -1.37 -78.91 -35.05

I OVERTRN 2 15.42 56.06 0.00 0.00 0.00 136.72
3.25 15.42 56.06 0.00 0.00 0.00 -45.48
7. 50 15.42 56.06 0.00 0.00 0.00 -283.15

I 15.00 15.42 -26.24 0.00 0.00 0.00 -200.56
22.50 15.42 -26.24 0.00 0.00 0.00 -3.78
26.75 15.42 -26.24 0.00 0.00 0:00 107.72

3 15.42 -26.24 0.00 0.00 0.00 ' Q0 Q"

I
LL,,~

WIND_LL 2.01 0.65 0.96 0.05 -8.60 10.38
3.25 2.01 D.65 0.96 0.05 -5.49 U5

I 7.50 2.01 0.65 0.96 o.05 -1. 42 5 /.'-.H

15.00 2.01 0.65 0.96 0.05 5.76 0.58
22.50 2.01 0.65 0.96 0.05 12.94 -uz

I
26.75 2.01 0.65 0.96 0.05 17.01 -7.10

3 2.01 0.65 0.96 0.05 20.12 -9.22

~f

I DL -10.21 -224.59 0.06 66.71 -0.70 -1316.84
3.25 -10.2 1 -199.12 0.06 66.71 -0.51 -628.33
1.50 -10.21 -165.93 0.06 66.71 -D.25 14 7.36



I
I =:==============================================================:======

! M-STRUDL BY CAST j REV. V2.65 SER : a7c TIME : 1/29/1990 8:03: 17 I
I

I
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY i
! NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 25

I """"""'~~",."",..,.",...",.",..,."',..'",
v' thD .

I RESULTANT MEMBER FORCES -----

MEMBER SECTION JOINT /--- AXIAL ---j--- LOCAL Y--/-- LOCAL Z--/-- TORSIONAL -/--- LOCAL Y--/-- LOCAL Z--I

I NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

15.00 -10.21 -4.96 0.06 66.71 0.20 600.03

I
22.50 -10.2 1 155.61 0.06 66.71 0.65 43.D9

26.75 -10.21 188.23 0.06 66.71 0.91 -687.60
CAP 4 -1D.Z 1 321.09 0.06 66.71 1.11 -1528.16

I SETTLEJ 3 81.15 -49.39 0.00 0.00 0.00 -1056.90
3.25 81.15 -49.39 0.00 0.00 0.00 -896.38
7.50 81.15 -49.39 0.00 0.00 0.00 -686.47

I
15.00 81.15 -49.39 0.00 0.00 0.00 -316.05
22.50 81.15 -49.39 0.00 0.00 0.00 54.37
26.75 81.15 -49.39 0.00 0.00 0.00 264.28

I
4 81.15 -49.39 0.00 0.00 0.00 424.80

/:: .._- SETTLE) 3 -153.86 131. 50 0.00 0.00 0.00 2528.60
\- 3.25 -153.86 131.50 0.00 0.00 0.00 2101.23

I 7.50 -153.86 131.50 0.00 0.00 0.00 1542.36
15.00 -153.86 131.50 0.00 0.00 0.00 556.11
22.50 -153.86 131.50 0.00 0.00 0.00 -430.13

I
26.75 -153.86 131.50 0.00 0.00 0.00 -989.00

4 -153.86 131.50 0.00 0.00 0.00 -1416.37

SDWK_LL 3 2.20 -0.88 0.00 0.00 0.00 -14.30

I 3.25 2.20 -0.88 0.00 0.00 0.00 -11.44
7.50 2.20 -0.88 0.00 0.00 0.00 -7.70
15.00 2.20 -0.88 0.00 0.00 0.00 -1.10

I
22.50 2.20 -0.88 0.00 0.00 0.00 5.50
26.75 2.20 -U8 0.00 0.00 0.00 9.24

4 2.20 -0.88 0.00 0.00 0.00 12.10

I LLJ_1 3 -5.27 0.38 0.00 0.00 0.00 -58.94
3.25 -5.27 0.38 0.00 0.00 0.00 -60.17
7.50 -5.27 0.38 0.00 0.00 0.-00 -61. 77

I
15.00 -5.27 o.38 0.00 0.00 0.00 -64.60
22.50 -5.27 0.38 0.00 0.00 0.00 -67.42
26.75 -5.27 0.38 0.00 0.00 0.00 -69.03

4 -5.27 0.38 0.00 0.00 0.00 -7o.zS

I LUJ 3 -34.21 -73.87 0.00 0.00 0.00 -379.06
3.25 -34.21 -73.87 0.00 0.00 0.00 -138.97

I
7.50 -34.21 -73.87 0.00 0.00 0.00 17U9
15.00 -34.21 -9.32 0.00 0.00 0.00 368.84
22.50 -34.21 62.37 0.00 0.00 0.00 115.66
26.75 -34.21 62.37 0.00 0.00 0.00 -89.40 f/§

I 4 -34.21 75.36 0.00 0.00 0.00 -314.83

LLJ) -38.64 -57.85 0.00 0.00 0.00 -94.97
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! M-STRUDL BY CAST / REV. V2.65 SER : a7e TIME: 1/29/1990 8:03:17
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, m.; PHOENIX, ARIZONAi JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 26 I
~~~~~~~~~~~~~~~~~~~lJ[~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~,

./ Q' 2116 .

RESULTANT MEMBER FORCES -----

MEMBER SECTION JOINT 1--- AXIAL ---1--- LOCAL Y--1-- LOCAL Z--/-- TORSIONAL -/--- LOCAL Y--1-- LOCAL Z--I
NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

3.25 -38.64 -57.8 5 0.00 0.00 o.00 93.03
7.50 -38.64 -57,85 0.00 o. 00 0.00 338.8 8

15.00 -38.64 23 .15 0.00 0.00 0.00 320.15
22.50 -38.64 52.62 0.00 0.00 0.00 38.95
26.75 -38.64 52.62 0.00 0.00 0.00 -184.10

4 -38.64 52.62 0.00 0.00 0.00 -355.72

WIND 3 -6.36 2.02 -1. 74 -1.08 3.52 27.34
3.25 -6.36 2.02 -1. 74 -1.08 -2.14 20.79
7.50 -6.36 2.02 -1. 74 ~ 1.08 -9.54 12.21
15.00 -6.36 2.02 -1. 74 -1.08 -22.59 -2.93
22.50 -6.36 2.02 -1.74 -1.08 -35.64 -18.07
26.75 -6.36 2.02 -1. 74 -1.08 -43.03 -26.65

4 -6.36 2.02 -1. 74 -1.08 -48.69 -33.21

OVERTRN 3 0.27 1. 86 0.00 0.00 0.00 63.64
3.25 0.27 1.86 0.00 0.00 0.00 57.58
7.50 0.27 1.86 0.00 0.00 0.00 49.66

15.00 o.z7 1.86 0.00 0.00 0.00 35.63
22.50 0.27 1.86 0.00 0.00 0.00 21. 71
26.75 0.27 1.86 0.00 0.00 0.00 13.79

4 0.27 1.86 0.00 0.00 0.00 7.73

WINDJL 3 -2.01 0.65 -0.96 -0.05 20.12 9.21
3.25 -2.01 0.65 -0.96 -0.05 17.01 7.09
7.50 -2.01 0.65 -0.96 -0.05 12.94 4.32
15.00 -2.01 0.65 -0.96 -0.05 5.76 -0.58
22.50 -2.01 0.65 -0.96 -0.05 -1. 42 -5.48
26.75 -2.01 0.65 -0.96 -0.05 -5.49 -8.25

4 -2.01 o.65 -0.96 -0.05 -8.60 -10.37



I
I =====:=================================================================

i M-STRUDL BY CAST / REY. V2.65 SER : ale TIME: 1/29/1990 8:03:17 i

I
I fLOOD CONTROL DISTRICT Of MARICOPA COUNTY I
I NORTHERN AVENUE BRIDGE OYER THE NEW RIVER I
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990 I
I TITLE: ANALYSIS Of ABUTMENT BENT CAPS PAGE 27 I

I ••••......•..~..~........................................

t/:.QQ fl10 .
I iiiiiitttitititititttti

t RESULTS OF ANALYSIS t
tiiiiiititiiittitititti

I TYPE Of THE PROBLEM : SPACE FRAME RESTART STATUS : NONE GIVEN
ACmE UNITS: KIPS HET DEGREES

I
RESULTANT MEMBER fORCES -----

I MEMBER FILEILOAD JOINT 1--- AXIAL ---1--- LOCAL Y--/-- LOCAL 2--1-- TORSIONAL -1--- LOCAL Y--1-- LOCAL 2 --I
SECTION NO. FORCE SHEAR fORCE SHEAR fORCE MOMENT MOMENT MOMENT

I DL 4 34.23 -243.31 -0.00 137.95 56.31 -1880.26
3.25 27.88 -219.96 -0.00 137.95 56.31 -1127.44
6. 13 22.27 -199.31 -0.00 137.95 56.31 -524.75

I
CAP 5 8.39 -20.55 -0.00 137.95 56.31 -0.00

SETTLEJ 4 -0.00 -0.00 0.00 0.00 0.00 -0.00
3.25 -0.00 -0.00 0.00 0.00 0.00 -0.00

I 6.13 -0.00 -0.00 0.00 0.00 0.00 0.00
5 -0.00 -0.00 0.00 0.00 0.00 -0.00

I
SETTLEJ 4 0.00 0.00 0.00 0.00 0.00 -UO

3.25 0.00 o.00 0:00 0.00 0.00 -0.00
6.13 0.00 0.00 0.00 0.00 0.00 -0.00

5 0.00 0.00 0.00 0.00 0.00 -0.00

I SDWUL 4 -0.00 -0.00 0.00 0.00 0.00 -0.00
3.25 -0.00 -0.00 0.00 0.00 0.00 -0.00

I
6.13 -0.00 -0.00 0.00 0.00 0.00 -0.00

5 -0.00 -0.00 0.00 0.00 0.00 -0.00

LUJ 4 -0.00 0.00 0.00 0.00 0.00 -0.00

I 3.25 -0.00 0.00 0.00 0.00 0.00 -0.00
6. 13 -0.00 0.00 0.00 0.00 0.00 -0.00

5 -0.00 0.00 0.00 0.00 O.M ~O.OO

I LL I 2 4 -0.00 0.00 0.00 0.00 0.00 0.00
3.25 -0.00 0.00 0.00 0.00 0.00 -0.00
6.l3 -0.00 0.00 0.00 0.00 0.00 -0.00

I 5 -0.00 0.00 0.00 0.00 0.00 -0.00

LLJJ 4 -0.00 0.00 0.00 0.00 0.00 -0.00

I
3.25 -0.00 0.00 0.00 0.00 0.00 -0.00
6. 13 -0.00 0.00 0.00 0.00 0.00 -0.00

5 -0.00 0.00 0.00 0.00 0.00 -0.00

I
~7

wm 4 -0.00 -0.00 -0.00 -0.00 0.00 0.00
3.25 -0.00 -0.00 -0.00 -0.00 -0.00 0.00
6.13 -0.00 -0.00 -0.00 -0.00 -0.00 0.00
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====:::================================================================
i M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 1/29/1990 8:03:17
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
i BRW, INC.; PHOENIX, ARIZONA: JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 28 I
;;;;;;;;;;;;;~;;;~;;r;;~~;:::::::;::::::;;;:::::::;::::::;::;;::::

./ i.QQ~~ tho .
RESULTANT MEMBER FORCES -----

MEMBER SECTION JOINT 1--- AXIAL ---1--- LOCAL Y--1-- LOCAL Z--1-- TORSIONAL -1--- LOCAL Y--1-- LOCAL Z--I
NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

-0.00 -0.00 -0.00 -0.00 0.00 -0.00

OVERm 4 -0.00 0.00 0.00 0.00 0.00 0.00
3.25 -0.00 0.00 0.00 0.00 0.00 0.00
6.13 -0.00 0.00 0.00 0.00 0.00 0.00

5 -0.00 0.00 0.00 0.00 0.00 0.00

WIND_LL 4 0.00 0.00 0.00 -0.00 0.00 0.00
3.25 0.00 0.00 0.00 -0.00 0.00 0.00
6.13 0.00 0.00 0.00 -0.00 0.00 -0.00

5 0.00 0.00 0.00 -0.00 0.00 0.00



CALCULATIONS FOR _

JOBi SHEET NO. _

MADE BY DATE JOB foD. _

CHECKED BY DATE ,SEC. SHT. NO. _

Pa.-9C"~
<...-./

/ rCQ' II
/Z ~ -37
38 r'D /0/

/c:JZ 10 /8~

/87 10 zoB

Zc)J ,to 25/

Z52 ,Lo Z87
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~r-Iher/? 4vent./e 8'-6~ Over

The Ak'-J x,- 1/~.5

.r-krn
Ded -:5/a-b D~U'-'
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where

JOB IU4r-tbecn 4eh'-le fir/t!Je SHEET NO• .;:;r-Z
MADE BY /s:e&n,., I;!DATE JOB f'C).s2.z -(4 i? '7

CHECKED BY ;Z;::~o:;"'5DATE 2,/10 SEC. SHT. NO.-----!Z _

CALCULATIONS FOR .De.::::!::::.\.<'=;"/gb De='':::/oG

~f-i.:i PC5 iZJ X /,80
40

41-!rz- /0:, (7,50-lZ) ;( 1,.2CJ
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JOB 1L!<":>c-/becn !Juehwe .tJrt4qe SHEET NO. 5:.1
MADE BY l.ee I}r;, .. Ie/DATE V JOB ~.d?-c:5jteZ
CHECKED BYL~S DATE 2/10 SEC. SHT. No.,-......;::3~__

CALCULATIONS FOR De.:./::. S"/qb Dc;r/'71-), V

zzo
VB

o'~7C4C3

/Jor-lt,ern 4vehwe Br,,je. Of.-ler -the N~VV e~er

Deck. -.5/qb O~r (C-m1?4) "
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t-Iy. 5-Z = +4.5/ (*465)
JOB ~rihe;-h /Juenue.. Rrc!Je SHer NO. 5-e;p
MADE ByIee,4cne/1DATE JOB N)• ..q5 -81~?
CHECKED BY ;r:?laoes DATE <7lro SEC. SHT. NO.~~_
CALCULATIONS FOR ~n /-I'-I::/Jn=7 DecJ::.. n7

@ o,lo.p1 orCp='1l-) z
~

/6(22: 3) = 40/.4
c!)14:4(~7-~)Z = 2438,8
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JOB &brihecn f}ue nu6 &cJt3HEET NO. .::;r-c5
MADE BY leei),-""'!(DATE JOB f'(). 32 ~61?eZ
CHECKED BY z;-4@ DATE 2,/1° SEC. SHT. NO. 8
CALCULATIONS FOR i&hOI IWd1nq! Vs:rq!:::;s 19'r:w/

"-..J' I

_ _-__... _._-_---. ...._._.,.....-..' ... ·-~r~~- -- .--

~per- Iy-y-;pc>sec! d2 = FWS + L/-JI/;-!Ie.:5 -f..f}q;-r/~r
== Z3C::> Ib -f5i1b + e(372) = 4/q /~

cPc$dn5 / LT
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t6 e5-1-rcJt q h-l if If... I-!qrp e-c:/
h q'-Fe-:::1 \..J
<:Tfrqn:::j

• • • • ~ Iil// e:;.j.J-r:=Itlef
. /7/)

• ••• P-Fqt:::.'~i '""'
• •••

• •

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I (
I tBlll~\\'
I



JOB Ue;dhern 4veht,,"f=? 8rf!Je SHEET NO.-loo~"!,--- ~7--
MADE BY '-<=&",., leI DATE 1/10 JOB 00. 4:; 't3'74z z.
CHECKE'D BY L:..s-6eru;!5 DATE z./fO SEC. SHT. NO. 2~

CALCULATIONS FOR g..e:=d~¢t:;;/ r7m=hu;:?

•

Ce=;'" .5,oc::o - O,IOUv, 0.3.:7) - O,05~/7CCX:::>T ZZ, Oz.;)~.,.. et1 /' ((, ..

- 174~ p:5/ e/~ 14
t=x/2 ... ~4ccr= 42. =.5,
'Z x 10 ~ ZO "--J
4 x 8 := .3Z E· Ji, - c&:(

I Z xc.," 72 \J
/2)< 4 .. 48 ~.3z,t:)Z-.5 ,/4 =- Zt,...;~

-.I.Q X Z .: Zo
4Z; q/~

Fr = hnC1/ F;,r-ce = 4Z(/33/)G.s~7a) -.5o,~7-/7.5K.

F;. = ~rc~ G?/r~n~pr = 7 7 [7J% -ESJ4.:5
Wher---e £5 = /cP,o.a8 Llp=I/,a::o -1/"",088 -; ZZ,oZIi/74~

-=..50 <!!3<:=c>
FI = Cf43 -f [5C>78CO -1G:. 1 C>:>-=:]4Z(; IBe;)

= I / cPc;,~/P

e JQC~/Y7~

!5~ (Pf-) -f ES(42)(183;)]

= / /G:.~ + /cP,0:3.3(2)(1.531)
/t:x::o

- /2'7o/C'P <C), 75(?7o)4Z(l5t!3V-= J3~Z ,', Gl.c:::.

• •

Ne>r-Ihern 4<..Jen ~e; -:Br-/s.."'1'" Over -Ihe Ale fA,/ e",er
ffe's-Ir~~ Q;rc:lers- (2 -f1c/)

£5 - 2'6 X Ie> ~X lOt,.:. r;;01(27CJ)42(IS8~)+ o'C:;;1(270)~,~)(4.Z)(5.51;
4,~~ C~ ~7 4771 451

- !043(1?)(?Go,ecJ) 7.: / (,.... oa3 ~51
47'77 451 =i .

;::'q'5 = ~Z8/-I04a)/2&(p,t56)+ 473(;Z)~,a=5f(4J,34 -dE-of!
471. 487 9.52,OIZ

: I C!:)~ I p-::J I (;OCpI J::'s /)

C,ec='/Z pro -7pc1.:5 := IF(Z404j-l(!D:::pV = Z"Z, CJZ/ psI

I
I
I
I
I
I
I
I
I ffilcl~\\'
I

••••••••••••

I .. · · · · · · · · · · ·•••••• e ....

I
I
I
I
I
I
I
I



IJo"....-!hern j)Veh&.-le ;:f3rlr'~; Over -Ihe: ;<jew I;;::?t./er
~r-e.e-l-,....e;;;:;5~ Gr-qe~ Ccn i ?cI)

e· = 42 (/53/) Z'7o (75 ) = /5G2 klp.:5

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

I ffilll~'"
I



fQ·54Z/)f(f7~8f~-= /5?5po/

jl,f - //00(ism) - (16?8111<L>1) _ ../44-
I1I/owable V Y<:;.o,a::x=>
'2'82p.5; ,', O.i::.-

@ r""r-PG ..p~"..,f ..

Il:. /Ie>o (54 2 /) f c), '1tP(lltdS+40 .5) ~ /4C!8pel

~t': //c:;o (2.5731)-~~f6~ -/ICp1)'=-Z4;e

I2~TL//rec/ CoY/ct-e!e '::::--5/;-ec:;/h
@ re/eQ..:5e

fit = A ::- Z7C)!3 = 4C;oopol L,./5e;5'Cf:::)O
C),Cd:::> 0 I~

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

I EBlllt\\'
I



Chec~ L//~r-nqle ~~0-fh

4'-1 ",ppJ,ecf~ J, 5ptE -t %(f..1'£H)}
=: /t5(i;'2d/f474) + ,%(.5~)7::" &/850/<'

;0 = H5 = 40 C),/.88/) =C),C::C)/O ~
b cj "'7~ 7/.}5- 5.4c)

;%~ = %(/- O'=P/ftJ = 21c{i-f?'5)ZlD~tj)
= Z'cA. /~ /~5 /

0= 1,4cjp~ ~ 1,4~.35)(09/o)(2&4,/~)~ 4/;yq1!
2 c ~ -j

/ ' <Iii' ,,: /f (s Cf
rec-J~t.Ifqr~k:;)'"

1> Un = e/J[1J*s~ <=1(/- O,~p i)f:llfz .' J

= ;'0 !!Z(O,I58/) zt4, /t;..(<:4, 8=)(i - 0,&(O'COIO)~gJt:.

- jlS? I~ /~<!?~1<'-

.; L-;/-//I'-"'C1-/e- -.5!r-ec.n1-!1J ~pqC,-J'1
;6 c:c:/e,,-/qr<== J

Ohear- B'h~,,-cernent,
V ~he=:Jr n=y'-III-=rnen-f. @ '% ..
U4z @ &:.-,q ~ o.'l24&fi!;O'<Pi#.4~5::»¥ -f.~) f 8 ,&

-t- ~,4/!5 !:5 = 1/41.5:1'
JOB !J~r-li?cr-t] Hueol ,,&:' 8;- SHEET NO. C$ -/0

MADE BY ,!'e.-/lrtu.i::/DATE //7'0 JOB N) 7':::; -r57Ya Z

CHECKED BY z::7lene, DATE 2/70 SEC. SHT. NO. k 1
CALCULATIONS FOR ~~C~.:r-"e-;e;,",>;/ 0dq;-,

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

I ffilllt\\'
I



I
I



JOB illoc-jheco 4uerzyeBr'(Je SHEET NO. G -12
MADE BY L.a:4co9k/ DATE 2/10 JOB roD· i7·6'1~Z.
CHECKED BY b"ilone5 DATE 2('70 SEC. SHT. NO. ..J/

CALCULATIONS FOR.p.~;;Z';'~:a"7<e5/ Girder

~ 3c:3~p61

- 31~
~ Z/
=. 42
845 p-:=s

~?O
/., /55

W = ;75 1/ /1. /4 -!5 1/4 .)) _ K-'FS
'F'/:5 (( [2¢f +- {4 ;I 15;112./:]'1// - qj, '/

I./c oN -Ii!:7&c=.t f CJ,8(;1~7e;, (6,)(,0 -r 2'/-'J' 214K.-
I~

,', t-/se VCYl/

= ~17 - 2:/4 =: /..3.5 1<::
,65
':' ~(Z) ~o (5G?14)::. ~ q'/~

/3~ C/I I ~
£1-;c/5

I
I
I
I
I
I
I·
I
I
I
I
I
I
I
I
I
I /

i

I ffillit"
I



JOB /Jor--Ibcrn Hvel'7y e,8rr:!JeSHEET NO. 6-L.::/
MADE BY Leelkn.:;ilDATE t:,/eyo JOB r.o., _

CHECKED BY r$ne5 DATE Z/ro SEC. SHT. NO. ,2&
CALCULATIONS FOR...p~rltve Cnne.:;V<!:>o

-

@ Her~ I ef~ = - CJ,~r;;(374-Z) = -~Zj6 Ie

@ pIer- '2 = -t:?,.57'Z(374Z) -=- - '2/40 1
K-.

..phoeYllx Qe/q-llue Ht-I~'c:lI-/'1 ., 4 0 7:
Creep CePrrec-!Jt:::JI'I' ~c-}'~!:./ /; /0;( 0, (Joe> X /0<;:;

= cD / dc::::.~;< I C) ~ - .

Ccn-/'''d c;."..,.-=-f 1""..-, @ 4.5 eI::f"
6= O,L'OOwxo,5 =C),~

~ .31.5' "'~ 31-5 ~
p/o 5/t:'p<:::, = Ao/, L _ h qz.L _ oF}; L/"_ ~ L,Lz.

'ZEI Z'EI ~EI ZEI z.

Pj5 5!cpe= -276,4(1,16) "77A1- 67~(42142)/lx!f - ~1'lr3J,5)~/4j

- ~ili(8715)fo)(I44/~

I
1
I
1
I ~

""-------

I
1
I
I '=" /1 48 7,425 -/7, 183765-3·7G)z7;.:3'75-1,('.p/4f~

IE!FeA = eo, .53i'6,~ Ih-~/p-:::';1 7.··.. '''5"!1'h --EC,.,!,""Il.uu.,o Hwl.{ EX
:l5. .J~ wlPe,::'.:;5 '-' _ ~ {J-/iJ

CdiT~.4QII?b.J'/"::)Rld:.:z; = - Z'1!57EI{Z'c> ~~ ~ =44;</0 1~1.b -= 3742• Pj I&>'!II ~ leI"':;}" i....:./ - 1 t

.- 17x/? EX·

e -Her- ? = _ j, 7Z£I{e.., z,z,s.<9C9]:3::> ;<,IO~'?!b ~ '25~-/kI 17x It:. L- EI
_rJ ...1 f 1 J /n,,-f ad"'f:rl.,~ ,b'1 cr-r-p\I C~~eS"/-"""I'?T f'.//drn.mT ( co(j"sf pc-!$f )

I
I
I
I

I t:9111~\\'
I



-;- 7.5.8

JOB !C/ac-/hern 4uenue> &':j.-te SHEET NO. 4-/4
MADE ByLr::etJrn~11 DATE e110 . JOB 00. _

CHECKED BY T~O""'S DATE .;;/r0 . . SEC. SHT. NO. ...3:?
CALCULAnONS FOR --P4? 2 1 -bUe. G n oet;.ft<!),.....,

140 -~
~2.i-I---

-11
~~~_ -+Wt:-I-~ T/~

f--/or--jher-t-l 'Hve~'-Ie 8;-1(;:.. 6t.1e~ -li-Je lJetAI el",ler

Pre6/;-e'.5::5~CiJreler- -~.errlve !-1<::'JrY7e'n t
_ II /. / i-) qe=~ p:;4~

A-1s - ES E =/ H.e; (e',e + Z £&j =..3/~~ /o?-p:s/

;t-/s::'~33 x'3, ~ x/C)?=> x' 6x 116 x f?4,Q3 x J/. F'2,OOO

= Z; '23/

~hrlnJ::ve Q~-J~/~-f ~Y'nt!!!l?b

G Re~ / ¢3 -/Z~ (Z?Z6 /) ;: - ZC3C::> j
1
t::..

~ ~er 2: -O, 857(z,ZBI) =- -/iIZ/,i:..

-Pa.:5" /-1/1.,1 e f-1C' Y'"Y"I~n +..::::; clt-I e -It::> f. +I ~;5"4!!!: belovV

@ Pe,-~ / t/O '" C), 657 j 11227X 102 :i: /C:C:/'<:'"

@ Per Z == o. C357 X 11227)( 2%Z := ~7t:/t::.

f--l::1X/V"l-l'-1Y'rJ P~/-fIt..Je LIve /<:Jac! I---!oY"Y""len f~ af .
Pier.::;? / ¥:...::J <::::,CCt-Jr' b~ 1c:r::::;c/IIICf. opP~Jte jf-Tter'lor-

...=:rF""n *" q-f p~~b I~'WJ ex-!erttor6pn-s

f J t t;-:: f F::J;r.:;1;,1<
p·z (',40! FEt4!!Jz': ~i3/

,5.8 ,.8 ,43

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

I ffilll~'\'
I
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JOB M,-. +1-; e r;-j Hvenut::< Bot!JeSHEET NO. G -/5
MADE BY l.er:llrn"W DATE '2/-Z0 JOB N:>. _

CHECKED BY~ DATE 2/70 SEC. SHT. NO. • ?i
CALCULATIONS FOR e--jl1-,ye Gt7a<;;G+~O



SHEET NO._.o.-..::-_-/~__

1 ,1

JOB Mdkrn elY<: a Akw COyg:r

MADE BY 42j:nes DATE )-....3C' -to JOB ~c},>2g-artG2

CHECKED Bvk4rn;/t:JATE_-:Z..I./....:.9-0----SEC• SHT. NO. 35'
CALCULATIONS FOR J2''*JDhy m U-4. :1$

'I /
~ xZ-4 "~a :; 0,.- HtP;fZ~ r/"?/ ??J~ed an N'~ ~rd. 5- 1F' 54e In~erl Alof.e~ ~ ~ ~h';'

\

I ..... 0-- .''',,_• .. -. -- ~'-"._-.
. '-,_. ~.- .....__... - ~.. ._.=\.

--#-
,.

-~-. .';-- .~ -r- \

I
- .. -.--_..-------_.. f-------. -----",_.

.. _- .._.__....- ow •

I I "7

! I

I I I

(7 1 \

I

l
I I L,.q, I I,}

I ..
I Z!o 0' 5 ~.e:=-e /!../" I z!o'

I
.. ", #5 ..5h,..r<t?~ I

--=-,.
5- '5t7-0 ~ F<>J:.4'

/o-?~ "'-/;-1), "1'"U~rI,

I
I
I

I
I
I
I,
I
I
I
I
I
ItBIII~\\'I MINNEAPOLIS PHOENIX



\,

I

JOB Naclhern 8t' e /1.;;'1--1 K'i yc:r SHEET NO.,--'O...."C:..- _

MADE BY r2hn,,~ DATE /-s3~ ~ 20 JOB t-D.,2J-6'.%2

CHECKED Byt:.e/)rn-Ie/DATE £:/10 SEC. SHT. NO.__, ~r4-~__
CALCULATIONS FOR ;)c;Qh~ /)".&.'.6



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

•
•

---.
z 'jcz. "

r:-Ilef

49 ''¢ xZ !t,",ecdor

~ ;(%!q," ,qQ.'-

-I-hYeJ~cne (!
(7)t?~ 6;e!e)

I
I
I
I
I
I
I
I
I
I .-'

(

I
I
I
I
I
I
I /'-:3" /~.. /1?' Z!O"

. ,I,'~ -,.:1"71 6in:!(!11"" e. ~ ~ r I .. I . /'-- ~ JOB /VaelhArT> Sf!{: a !\LCW J?;~,- SHEET NO. D-:...;?

I [+JIll....' MADE BVZ:>z!m"" DATE ,-.5'<1
0

JOB 10. .v??'l4>2rn ~.. CHECKED Bv/ee4/?II4 DATE_':?_I.;..'!o----SEC. SHT. NO. 27

I -,,""'" .......' CALCULATlONS FOR [2;Q ,ph::;a:' f2-zi' ..,1:;



,DoW4'-h
Isf!>~ .4~/~.-?,/

~o.rJh? [k~,~

'"'I

It ~~ ~=---+-=-+'-f'-----
1

••

------- -- ---- ---

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

DETA Il 'A'

Bituminous
pavement ~'_h=Ya='. ho los (It 9'

~C__( ~~~1
L S' x3' xYz ,_), '--,

TYP)K;[j2"/:--""'- 'F~--i
'--.!..O' j"'---%'41 X1 '-3 Anchors

" al tern.He 0 9'
NOTE
Omit guard anole 1hru raised
median and sidewalks.

Bituminous Pavement Alternate

T



JOB ~".I),ero Ate e N/HN 60' )Ire SHEET NO•.£.&.l.---.,{../_--

MADE BY 05'.,{,n6 DATE /-24· 90 JOB /'oI).>£g~81kZ

CHECKED By).r{.)r..,,,L1 DATE--!-I-I-I-I-p.:::::;o SEC. SHT. NO. 3:1
CALCULA nONS FOR &J;drne;1 De:JO

, ,rJ1 elev /077.17
-~-----+

"':;2. EI~v /0 7ft1. 35

£nd 6:/6'Va-/"o/) D,-Ynens ;on.S

Mil be' u-,sd 10 c/ekrml/?~

.:Sec-IIon 'prO?e'-J,·~.5

/?<I
,r, '" ...-

7'T \@ I@ I~ 1@ ~ 'Yv !~ 1(J1) I

I 4D',
j I I

I

I

j I I
. I

I ; ~ I I,
-Cz 1q "(7j'?j

,1; -f ~
( -{o(o

u j Jc>!o " I
1-1~~

~

I l
- 1

I.--- ~buln?~r71
I cI~ vo..!,'e>Y") I

-:::::::: I I -
c;.~& '/Or://i!!d

• ~ I [ 7(;!.7
\~ ,,~.,

I
I
I
I
I
I
I
-,
J
I
I
I
I
I
Imlllt'"I MINNEAPOLIS PHOENIX

I
I
I

\-



77"?:.

6/1~

"5Z-
_ / 9/7

.5~ 11
{;?~

zZ;:Z!

//5 7~.l

~~ fZO

JOB MdJ,tdrn a~ a? Ak./AI X;V6r SHEET NO. &-2
MADE BY T<.2kne5 DATE /-Z.~-90 JOB tCJ.J.:5-89r0Z
CHECKED BY Lfirnpld DATE ! Irc2 SEC. 5tH. NO. -;10

C>cCLLATlONS FOR d!wln:zeat!.~o

d=-;J.-iG

¥
=: 252, ~ZB /7

Ve-7 /,$e 4-kyCl.-/ /~CV:/" wi/I bE- O--??/'e,/ A /k O-bu~.;
shal-6: /?D s/~ O-nd onf ?<-Jlr1d/,.-on-? ...5'~drd~hrC'

/96Sdrnc= j:>a;r71 c/P;>f c2 PL5~c,-il/ = 2& a

Sc.-h/?/? P,.,-o?er/es

~ : ..</000 ?SC· ~/?:5,,--f -= ~.o/5

I
I
I
I
I
I
I
I
I
I r'

I
I
I
I
I
I
I
I ffilllt\\'I MINNEAPOLIS PHOENIX



/7Sz..::f§ II 'I

d~ XI:.. i KG

/!/~J pi

JOB Jtj~KIJ,¢rn c9v~ Ii! 1lh'Y R;V~ r SHEET NO,-t.I1:...L.--...,t.2 _

MADE ByZ:$nes DATE /-2:5- 70 JOB rcJ.03-8 ?4?2

CHECKED BY L 1/-r""~/iDATE 1/16 SE~. SHT. NO.--,~:..L'/ _

CALCULATIONS FOR A&lmeai 12Bqa

b=1

C;::o-R #3 1717
X~ ~'= cI

0 0 -O~

2~ _/ Z.:J} 7</7.
-0 -

_/ Sff _/~ 8-13 3Z~-; -
-z 875 _2 1 'St- - Z. ,3ZS"

-z 75" -om - 2 'Z.!

D

z:& -
-D~

793'
07~

z.81
0-

/lbul?nC'nl tJ,-// b /'??6Ch-I/d 6-.5 ~ 3-.D PI'7?~

CL??7' ,w,,/77Mb L?U/6d ~ 0£U& lis ",-.rxI
v,/u'/'n~/ ~e dd~ k> U-J,,-,d

;::O;:S.jon ~ ra-I,.o -=. o. Z

I
I.
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Iffilll~'\'I MINNEAPOLIS PHOENIX



32

3~O

8el?l··

v2,-1'.. ~p~.;

&7Z~ -=-o4JGp:.:

'~~o

25,S

JOB Mclkcn 4-,e ;..kId~V~r SHEET NO. a-I
MADE BY r..sloa::d DATE rZ5 -CjO JOB N:>.33-8 762-
CHECKED BY Lflrn old DATE 1/10 SEC. SHT. NO. it-
CALCULATIONS FOR lli>dmMI D~n

/02B

'117

/0/8

/013

E/ezv.

..r,....,p&./I-.'

i,.,

in

<9

0,0 ,78, 18/~'l7Z., ~778.'f
I I ~, 0, I(,B, .L.Io/. 0 , 0, 0

Z 1"1,' /!Pff" 3Q!3, ~1.o, 0, 6
,.3 3<18, 1~5 I 25".5, 0, 0
..; ,1, 11;£3" 528) 4¥..o, 6,0
5 ~,541J, (p~I3, ¥1.0,0/0

(p I ~, !P~8, 7C8 , 25.S I 0, 0
7 I 4, 708, 828, ¥~.c» ~/ 0

8 , 1, 6328, 7t?c) / ~~t)1 0 1 0

5

8

7

z.

I
z
-3.
.r/.
5.
c;,.

7
8.
1,
10.
II.

\.-; .

I
I
I
I
I
I
I
I
I
I c~

I
I
I
I
I
I
I

Iffilll~'"I MINNEAPOLIS PHOENIX



o
o
()

C>

o

co~cpz~6 CJ&.j!pd.,L
/"7-.:s Irud/ /7,-,a.,fs'.s

32
L(o

6~

~o J

sz ,
...3'/ J 0
32. 0
..yO 0

~O,/ C)

o I O}

/t/78 I 0/

..30/8 /0/

~~ /0/

528 , c:;) /

~~tB I t::) I

7tJ8 / t::) I

~z8 I t) I

100 . I C);

5'p"-:""'1' cor>S /a.n/ 4kt!"n A"..,
..shl J r:J-ep t-V ,-/ / ~e v.sd P

Ib/'.·", ;.y/'~
a;""'~ t? r7-sl-.I/
P v-./~ .i( 1f.../u~

tJ.03~
I

; 0.03(,:,

,0,08/

0.03Z
I

/ tJ. o3~

) t:J. c/3 1
I 0, 0..3?P
,0. oS~

I (). tJ.3~

8
8~
Z58
-108
"198
588
4:> 78

7(p8
8q

- II 0.;
croci

o
/&8

.:30/8
~4:>8

528
~8

7a8
&8
?~O

IZ

8~in

z~8

0/08
e;?/3
5$
~78

7~B

8~r

ft;5 PI- Z37Z 28.15
SD-5 (;7~5 !3'!',15

.38 /o,%.4 /30 .4
~.S I"!Z93 /71.S-

Z3 /52U1 183,1
/5.5' /8730 zz<i.B
8 3Z357 368. .3
0 ~1/13e/ &./91.2.

JOB IL!orlhem Ace~w K)"c-r SHEET NO. rl-5
MADE BY r::5#n:-s DATE /-25-10 JOB~• .:33-8?~Z

CHECKED BY I f2r~o/d DATE / /"to SEC. SHT. NO. 7"'3
CALCULATIONS FOR &bulme-al Des ,'Ii'O

cJ



I -

I
OEm om PEI GAM!!! OEP:E om PEl mM.~

I IN .. " LBS/INH3...1
I~ :N LBS/I5**]suo lUG 36.0 ,360-01 158.00 7S .00 37 .0 ,36Hl

P Y P

I
I:l LBHN IN LBSiIN
.000 .000 .000 .000
.10S 400.400 .UB 1229.800
.217 BOO.500 .217 245UOO
.325 1201.200 .325 368; .400

I .133 16Ol.500 .433 4499.551
.542 1929.694 .542 495B.491
.650 2037.342 .650 536B.010
.758 21ll.m .758 mO.m

I
G:5::?}.T:D P-Y ClJRV::S .567 22l9.542 .B67 60BU57
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I M-STRUDL BY CAST / REV. n65 SER : a7c TIME : 112911990 8:03:17

I i FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
! NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.: PHOENIX, ARIZONA; JANUARY 1990

I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 29

"""""""':j;]"~:""""""""""""""""",'"

I
v' ~ . '2.ho .

t**t*tttttt*ttttttt;ttt

t RESULTS OF ANALYSIS t
/

I
Itttttttttt;ttttt;ttt*t

TYPE OF THE PROBLEM : SPACE FRAME RESTART STATUS : NONE GIVEN

ACTIVE UNITS: KIPS FEET DEGREES

I
RESULTANT MEMBER FORCES -----

I MEMBER FILE/LOAD JOINT /--- AXIAL ---/--- LOCAL Y--J-- LOCAL Z--J-- TORSIONAL -/--- LOCAL Y--J-- LOCAL Z--I

SECTION NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

I 5 DL 6 633.33 9.49 -0.06 1.11 -81.55 -19.98

SHAFT 2 -572.61 -9.49 0.06 -1.11 82.29 135.i0

SETTLE) 6 -81.31 71.76 0.00 0.00 0.00 -107.50

I
2 81.31 -71.76 0.00 0.00 o.00 982.97

SETTLEJ 6 131.51 -153.86 0.00 0.00 0.00 -460.45

2 -131.51 153.86 0.00 0.00 0.00 -1416.61

I
SDWUL 6 15.44 5.03 0.00 0.00 0.00 6.91

2 -15.44 -5.03 0.00 0.00 0.00 54.44

LL I 1 6 117.01 -39.82 0.00 0.00 0.00 -140.91

2 -117.01 39.82 0.00 0.00 0.00 -344.86

I
LLJJ 6 75.37 -34.20 0.00 0.00 0.00 -102.31

Z -75.37 34.20 0.00 0.00 o. 00 -314.97

LLJ_3 6 52.63 -38.64 0.00 0.00 0.00 -115.63

I
2 -52.63 38.64 0.00 0.00 0.00 -355.82

WIND 6 -3.32 13.06 -2.62 -114.65 30.57 94.88

2 3.32 -13.06 2.62 114.6 5 1.37 64.41

OVERTRN 6 -56.06 15.42 0.00 0.00 0.00 51. 36

I
2 56.06 -15.42 0.00 0.00 0.00 136.72

WINUL 6 -0.65 2.01 -0.96 8.60 11.74 14.18

2 0.65 -2.01 0.96 -8.60 -0.05 10.38

I 6 DL 7 603.67 -19.71 0.00 1.41 -0.00 -127.28

SHAFT 3 -542.95 19.71 -0.00 -1. 41 -0.00 -113.14

SETTLU 7 130.70 9.39 0.00 0.00 a.00. -284.73

I
3 -130.70 -9.39 0.00 0.00 0.00 399.31

SETTLU 7 -263.01 -0.00 0.00 0.00 0.00 J1 "i'J'.I.I..

3 263.01 0.00 0.00 0.00 0.00 -0.17

I
SDWK_LL 7 -0.84 -2.83 0.00 0.00 0.00 -19.47

3 0.84 2.83 0.00 0.00 0.00 -15.04

LL I 1 7 115.28 34.55 0.00 0.00 0.00 116.56

3 -115.28 -34.55 0.00 0.00 0.00 304.89

I
LLJ_Z 7 159.41 -0.00 0.00 0.00 0.00 0.07

3 -159.41 0.00 0.00 0.00 0.00 -o.lO

LL I 3 7 204.92 -0.00 0.00 0.00 0.00 0.05 !PI
3 -204.92 0.00 0.00 0.00 0.00 -0.07

I WIND 7 1.30 10.71 -2.08 -82.42 25.69 68.25

3 -1.30 -10.71 2.08 82.42 -0.28 62.40

OIJERTRN 7 -28.10 -15.14 0.00 o. 00 0.00 -55.41



-----------------

RESULTANT MEMBER FORCES -----

3 28. 10 15.14 0.00 0.00 0.00 -129.35

WIND)L 7 0.00 3.24 -0.99 0.00 12. I) 3 -, 1 \.~
1.. .... 1,

3 -0.00 -3.24 0.99 -0.00 o.1l .- l8.43

7 DL 8 620.0 1 -50.04 0.06 1.11 81.55 -259.02

SHAFT 4 -559.29 50.04 -0.06 -1.11 -82.29 -351.50

SETTLE_l 8 -49.39 -81.15 0.00 0.00 0.00 -565.26

4 49.39 81.15 0.00 0.00 0.00 -424.80

SETTLO 8 131. 50 153.86 0.00 0.00 0.00 460.74

4 -131. 50 -153.86 0.00 0.00 0.00 1416.37

SDWOL 8 -0.88 -2.20 0.00 0.00 0.0 Q -14.13

4 0.88 2.20 0.00 0.00 0.00 -12.10

LL I 1 8 0.38 5.27 0.00 0.00 o.00 +93

4 -0.38 -5.27 0.00 0.00 0.00 70.25

LLJJ 8 75.36 34.21 0.00 0.00 0.00 102.48

4 -75.36 -34,21 0.00 0.00 0.00 314,:~3

LL I 3 8 52.62 38.64 0.00 0.00 0.00 115.74

4 -52.62 -38.64 0.00 0.00 0.00 ~ I; I; 1·)
"J..,. I t..

WIND 8 2.02 6.36 -1. 74 -48.69 Z2 .31 44.44

4 -2.02 -6.36 1.74 48.69 -1.08 33.21

OVERTRN 8 1. 86 -0.27 0.00 0.00 0.00 4.39

4 -1.86 0.27 0.00 0.00 0.00 -7.73

WIND_LL 8 0.65 2.01 -0.96 -8.60 11. 74 14. 18

4 -0.65 -2.01 0.96 8.60 -0.05 10.37

==================~==~===(\r\========================== ==========

,/ i'QQ\~ t.ho .

=======================================:===============================
I M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/29/1990 8:03:17
i FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
i NORTHERN AVENUE BRIDGE OVER THE NE~ RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 30

MEMBER SECTION JOINT j--- AXIAL ---{--- LOCAL Y--1-- LOCAL Z--1-- TORSIONAL -1--- LOCAL Y--1-- LOCAL Z--I
NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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i )ti-STRUDL BY CAST j REV. V2.o5 SER : a7c TIME: 1/29/1990 8:03:17

I i FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
l NORTHERN AVENUE BRIDGE OVER THE NE~ RIVER
I BRw, INC.: PHOENIX, ARIZONA: JANUARY 1990

I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 31 I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

./ ..QQ \t,\i 1./10'

I 11*1*11**1*111**11*1111

* RESULTS OF ANALYSIS I

I
***1*1**1*1*11111**11*1

TYPE OF THE PROBLEM : SPACE FRAME RESTART STATUS : NONE GIVEN

ACTIVE UNITS: KIPS FEET DEGREES

I
RESULTANT MEMBER FORCES -----

I MEMBER FILE/LOAD
JOINT 1___ AXIAL ---/--- LOCAL Y--/-- LOCAL Z--/-- TORSIONAL -1--- LOCAL Y--1-- LOCAL Z --I

SECTION NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

I 29 DL 30 970.30 -0.00 -0.06 -0.00 0.00 u.oO

SHAFT 27 -955.37 0.00 0.06 0.00 0.18 -0.00

S&TTLE) 30 -92.80 -0.00 0.00 0.00 0.00 0.00

I
27 92.80 0.00 0.00 0.00 0.00 -0.00

SETTLE) 30 130.70 -0.00 0.00 0.00 UO -0.00

\"
27 -130.70 0.00 0.00 0.00 0.00 -0.00

SDWKJL 30 15.34 0.00 0.00 0.00 0.00 0.00

'I 27 -15.34 -0.00 o.00 0.00 0.00 0.00

LL I 1 30 116.28 -0.00 0.00 0.00 0.00 -O.GO

27 -116.28 0.00 0.00 0.00 0.00 -0.00

I
LLJJ 30 74090 -0.00 o.00 o.00 0.00 o.00

27 . -74090 0.00 0.00 0.00 0.00 -0.00

LLJJ 30 52.30 -0.00 0.00 0.00 0.00 -0.00

I
27 -52.30 0.00 0.00 0.00 0.00 -0.00

~m 30 -3.29 0.00 -2.62 0.00 -0.00 -0.00

27 3.29 -0.00 2.62 -0.00 7.85 0.00

OVERTRN 30 -55.72 0.00 0.00 0.00 0.00 -0.00

I
27 55.72 -0.00 0.00 0.00 0.00 0.00

WIND_LL 30 -0.65 0.00 -0.96 -0.00 0.00 -0.00

27 0.65 -0.00 0.96 0.00 2.87 0.00

I 30 DL 31 945.09 -0.00 0.00 -0.00 0.00 -0.00

SHAFT 28 -930.16 0.00 -0.00 0.00 -0.00 -0.00

SETTLEJ 31 130.70 -0.00 0.00 0.00 0.00. -0.00

I
28 -130.70 0.00 0.00 0.00 0.00 -0.00

SETTLEJ 31 -263.01 0.00 0.00 0.00 0.00 -0.00

28 263.01 -0.00 0.00 0.00 0.00 0.00

SD~UL 31 -0.84 -0.00 0.00 0,00 0.00 -0.00

I 28 0.84 0.00 0.00 0.00 0.00 -0.00

LLJ) 31 115.28 0.00 0.00 0.00 0.00 -0.00

28 -115.28 -0.00 0.00 0.00 0.00 0.00

I
LLJJ 31 159.41 0.00 0.00 0.00 0.00 -0.00

28 -159.41 -0.00 0.00 0.00 0.00 0.00

LLJ_3 31 204092 0.00 0.00 0.00 0.00 -0.00 7/

I
28 -20409 2 -0.00 0.00 0.00 0.00 0.00

wIND 31 1.30 0.00 -2.08 0.00 -0.00 -0.00

28 -1. 30 -0.00 2.08 -0.00 6.25 0.00

OmTRN 31 -28.10 -0.00 0.00 0.00 0.00 0.00



----------------
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RESULTANT MEMBER FORCES -----

! M-STRUDL BY CAST I REV. n.65 SER: a7c TIME: 112911990 8:03: 17
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
i NORTHERN AVENUE BRIDGE OVER THE NE~ RIVER
I BR~ I INC.; PHOENIX .. IIRIZONA: JANUARY 1990
i TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 32
=================\)===~===(~.l\=====================================

v i.QQ\.~ thD .

MEMBER SECTION JOINT f--- AXIAL ---f--- LOCAL Y--f-- LOCAL Z--f-- TORSIONAL -1--- LOCAL Y--1-- LOCAL Z--f

NO. TAG. NO. FORCE SHEAR FORCE SHEAR FORCE MOMENT MOMENT MOMENT

28 28.10 0.00 0.00 0.00 0.00 -0.00

WIND.LL 31 0.00 0.00 -0.99 0.00 -0.00 -0.00

28 -0.00 -0.00 0.99 -0.00 2,98 - :).OD

31 DL 3Z 961.43 -0.00 0.06 -0.00 -0.00 0.00

SHAFT 29 -946.50 0.00 -0.06 0.00 -0. 18 -0.00

SETTLU 32 -49.39 -0.00 0.00 0.00 0.00 0.00

29 49.39 0.00 0.00 0.00 0.00 -0.00

SETTLU 32 131.50 0.00 0.00 0.00 0.00 -0.00

29 -131.50 -0.00 0.00 0.00 0.00 o.00

SD~OL 32 -0.88 -0.00 0.00 0.00 0.00 0.00

29 0.88 0.00 0.00 0.00 0.00 -0.00

LL.U 32 0.38 -0.00 0.00 0.00 0.00 -0.00

29 -G,38 0.00 0.00 0.00 0.00 -0.00

LLJJ 32 75.36 . 0.00 0.00 0.00 0.00 0.00

29 -75.36 -0.00 0.00 0.00 0.00 0.00

LL.U 32 52.62 0.00 o. 00 0.00 0.00 -0.00

29 -52.62 -0.00 0.00 0.00 0.00 0.00

WIND 32 2.02 0.00 -i, 74 0.00 0.00 -0.00

29 -2.02 -0.00 1.74 -0.00 5.22 0.00

OVERTRN 32 1.86 0.00 0.00 0.00 0.00 -0,00

29 -1.86 -0.00 0.00 0.00 0.00 0.00

WIND.LL 32 Q.65 0.00 -0.96 -0.00 0.00 -0.00

29 -0.65 -0.00 0.96 0.00 2.87 0.00

I
I
I
I
I
I
I
I
I
I

(

I
I
I
I
I
I
I
I·
I



JOINT j---------- GLOBAL DISPLACEMENTS -----------j-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

0.00
0.00
0.00
-0.00
-0.00

-0;00
-0.00
-0.00
-0.00
0.00

33

-0.00
-0.00
-0.00

0.00
0.00

PAGE

NONE GIVEN

112911990 8:03:17

-0.00
-0.00
-0.00

0.00
-0.00

DL H*

SETTLE 1 HI

-0.05
-0.04
-0.04
-0.04
-0.05

i LOAD TAG :

1 LOAD TAG :

-0.00
-0.00
-0.00
-0.00
-0.00

1 0.00 0.01 o•00 0.00 0.00 -0.01 73
2 0.00 -0.01 0.00 0.00 0.00 -0.01

3 0.00 -0.06 0.00 0.00 0.00 -0.00

4 -0.00 -0.01 0.00 0.00 0.00 0.01

1
2
3
4
5

1 -0.01 -0.09 0.00 0.00 0.00 0.01

2 -0.01 -0.07 0.00 0.00 0.00 0.01

3 -0.01 -0.01 0.00 0.00 o.00 0.01

4 -0.00 0.00 0.00 0.00 0.00 0.00

5 -0.00 0.01 0.00 0.00 0.00 0.00

IH LOAD INDEX : 3 LOAD TAG : SETTLE 2 tH

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

t*' LOAD INDEX:

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------/
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

RESULTANT JOINT DISPLACEMENTS -----

I RESULTS OF ANALYSIS I

*******1*****1*********

******1****************

==========~==~~===~(i================================== ==========

v l-0\~ ?.ho .

ttt LOAD INDEX :

::;::::::::::::::::::::::::;::;:::::;:::::::::;;:::::::=:=====:========

JOINT 1---------- GLOBAL DISPLACEMENTS -----------j-----------~-- GLOBAL ROTATIONS ------------j
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

! M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME:
! FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
i NORTHERN AVENUE BRIDGE OVER THE NE~ RIVER
! BR~, INC.; PHOENIX, ARIZONA; JANUARY 1990
! TITLE: ANALYSIS OF ABUTMENT BENT CAPS

TYPE OF THE PROBLEM: SPACE FRAME RESTART STATUS :
ACTIVE UNITS: KIPS INCHES DEGREES

I
I
I
I
I
I
I
I
I

Ie
I
I
I
I
I
I
I
I
I



JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------/
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

0.010.000.000.000.010.00

1 0.00 -0.00 0.00 0.00 0.00 -0.00 71
2 0.00 -0.00 0.00 0.00 0.00 -0.00

3 0.00 -0.01 0.00 0.00 0.00 -0.00

4 -0.00 -0.00 0.00 0.00 0.00 0.00

5 0.00 -0.00 0.00 0.00 0.00 0.00 .

1 0.00 -0.00 0.00 0.00 0.00 -0.00

2 0.00 -0.01 0.00 0.00 0.00 -0.00

3 -0.00 -0.01 0.00 0.00 0.00 0.00

4 -0.00 -0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

itt LOAD INDEX : LOAD TAG : LUJ tit

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

1 -0.00 -0.00 0.00 0.00 0.00 0.00

2 -0.00 -0.00 0.00 0.00 0.00 0.00

3 -0.00 0.00 0.00 0.00 0.00 0.00

4 -0.00 0.00 0.00 0.00 0.00 0.00

5 -0.00 0.00 0.00 0.00 0.00 0.00

'" LOAD INDEX : LOAD TAG : LU_l H'

RESULTANT JOINT DISPLACEMENTS -----

=============================:=========~=============: =============:=:=

RESULTANT JOINT DISPLACEMENTS -----

JOINT /---------- GLOBAL DISPLACEMENTS -----------/-------------- GLOBAL ROTATIONS --.----------/
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

'" LOAD INDEX: 4 LOAD TAG:

M-STRUDL BY CAST / RgV. V2.65 SgR: a7c TIME: 1/29/1990 8:03:17
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER

I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
i TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 34 I
================()===~=~===iiri======================================

./ \f~~IJ,~ 2./10 .

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

I
I
I
I
I
I
I
I
I

Ie
I
I
I
I
I
I
I
I .~

I
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I
I
I
I
I
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I
I
I
I
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I

===========================================:=::========================
I M-STRUDL BY CAST j REV. V2.65 SER: a7c TIME: 112911990 8:03:17
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990 I
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 35 I
=====;==~===========\\\r==============================================

,/~ G1~ 1./10 .
iii LOAD INDEX: 7 LOAD TAG :

RESULTANT JOINT DISPLACEMENTS -----

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

1 0.00 0.00 0.00 0.00 0.00 -0.00

2 0.00 -0.00 0.00 0.00 0.00 -0.00

3 0.00 -0.01 0.00 0.00 0.00 -0.00

4 -0.00 -0.00 0.00 0.00 0.00 0.00

5 0.00 0.00 0.00 0.00 0.00 0.00

Hi LOAD INDEX : LOAD TAG : WIND Hi

RESULTANT JOINT DISPLACEMENTS -----

JOINT j---------- GLOBAL DISPLACEMENTS -----------j-------------- GLOBAL ROTATIONS ------------/
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

1 0.00 0.00 0.07 0.00 0.00 -0.00

2 0.00 0.00 0.06 0.00 0.00 -0.00

3 0.00 -0.00 0.05 0.00 0.00 -0.00

4 0.00 -0.00 0.04 0.00 0.00 -0.00

5 0.00 -0.00 0.04 0.00 0.00 -0.00

HI LOAD INDEX : LOAD TAG : OVERTRN Ht

RESULTANT JOINT DISPLACEMENTS -----

JOINT /---------- GLOBAL DISPLACEMENTS -----------{-------------- GLOBAL ROTATIONS ------------{
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

1 -0.00 0.00 0.00 0.00 0.00 0.00

2 -0.00 0.00 0.00 0.00 0.00 0.00

3 0.00 0.00 0.00 0.00 o.00 -0.00

4 0.00 -0.00 0.00 0.00 0.00 -0.00

5 0.00 -0.00 0.00 0.00 0.00 -0.00

Ht LOAD INDEX : 10 LOAD TAG : WIND_LL HI 77
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================================:=============:=::::::=======:=====:===
I M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 112911990 8:03: 17
I FLOOD CONTROL DISTRICT OF MARICOP.~ COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE~ ANALYSIS OF ABUTMENT BENT CAPS PAGE 36 I
::::::::::.~.. :.::;~.:JJj-::~~:::::.:::::::::::::::::::::::::::::::::::::::

I) ! q , I

v' ~~\Jl I 211-0 .
~~

RESULTANT JOINT DISPLACEMENTS -----

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

0.00 0.00 0.02 0.00 -0.00 -0.00
0.00 0.00 0.02 0.00 -0.00 -0.00

3 0.00 -0.00 0.02 0.00 -0.00 "0,00

4 0.00 -0.00 0.02 0.00 0.00 -0.00

5 0.00 -0.00 0.02 0.00 0.00 -0.00



iiiiiiiiiliiiiiiiiiliii

=======:::=============================================================

JOINT 1---------- GLOBAL DISPLACEMENTS -----------j-------------- GLOBAL ROTATIONS ------------j
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

-0.00
-0.00
-0.00

-0.00
-0.00
-0.00

0.00
0.00
0.00

-0.00
-0.00
-0.00

0.00
0.00
0.00

0.00
-0.00
-0.00

NONE GIVEN

0.00
0.00
0.00

0.00
-0.00
-0.00

-0.07
-0.00
0.00

-0.00
-0.00
-0.00

LOAD TAG: SETTLE_1 iii

-0.00
-0.00
-0.00

-0.00
-0.00
-0.00

30
31
32

30
31
32

RESULTANT JOINT DISPLACEMENTS -----

30 -0.00 -0.00 0.00 0.00 0.00 -0.00

31 0.00 -0.07 0.00 0.00 0.00 0.00

32 0.00 -0.00 0.00 0.00 0.00 0.00

77
HI LOAD INDEX : LOAD TAG : SDWKjL Hi

RESULTANT JOINT DISPLACEMENTS -----

lit LOAD INDEX: 3 LOAD TAG: SETTLE_2 Iii

RESULTANT JOINT DISPLACEMENTS -----

lit LOAD INDEX:

i RESULTS OF ANALYSIS i

liiiiiiiililiiiliiiliii

===========rJ====~===(\l\===========================================

./~\.~ Z.!1D .

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

Hi LOAD INDEX: 1 LOAD TAG : DL itt

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

I M-STRUDL BY (AST j REV. V2.65 SER: a7c TIME: 1/29/1990 8:03:17
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
i NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 37

TYPE OF THE PROBLEM: SPACE FRAME RESTART STATUS :
ACTIVE UNITS: KIPS INCHES DEGREES

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



:=:====================================================================

-0.00
0.00
0.00

-0.00
0.00

-0.00

0.00
-0.00
-0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
UO

LL I 2 tt t

-0.00
-0.00
-0.00

-0.00
-0.00
-0.00

-0.00
0.00
0.00

LOAD TAG :

LOAD TAG :

-0.00
0.00
0.00

-0.00
0.00

-0.00

0.00
-0.00
-0.00

30
31
32

30
31
32

30
31
32

RESULTANT JOINT DISPLACEMENTS -----

30 -0.00 -0.00 0.00 0.00 0.00 -0.00

31 0.00 -0.00 0.00 0.00 0.00 0.00

32 0.00 -0.00 0.00 0.00 0.00 0.00 78

tit LOAD INDEX : 8 LOAD TAG : WIND ttt

RESULTANT JOINT DISPLACEMENTS -----

ttt LOAD INDEX:

ttt LOAD INDEX:

ttt LOAD INDEX: 5 LOAD TAG :

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

RESULTANT JOINT DISPLACEMENTS ----- .

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

I M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 1/29/1990 8:03:17
i ~LOOD CONTROL DISTRICT O~ MARICOPA COUNTY
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 38 I
===========~==1J====~=====(\(\======.==.==============================

V '{...QQ."'~ 2!1D '

RESULTANT JOINT DISPLACEMENTS -----

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



===::==========::==============::::====================================

RESULTANT JOINT DISPLACEMENTS -----

0.00
0.00
0.00

o. 00
-0.00
0.00

0.00
0.00

- 0.00

o.00
0.00
0.00

-0.00
-0.00
0.00

-0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.02
0.02
0.02

0.00
0.00
0.00

0.06
0.05
0.04

OVERTRN ** t

0.00
-0.00
-0.00

0.00
0.00

-0.00

0.00
-0.00
-0.00

0.00
0.00
0.00

0.00
o.00
0.00

0.00
-0.00
0.00

30
31
32

30
31
32

30
31
32

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

ttt LOAD INDEX: 10 LOAD tAG :

ttt LOAD INDEX: 9 LOAD TAG:

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION 2 DIRECTION

JOINT 1---------- GLOBAL DISPLACEMENTS -----------I----------~--- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION 2 DIRECTION

I M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/29/1990 8:03:17 I
I FLOOD CONTROL DISTRICT OF MARICOPA COUNTY I
I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
I BRW, INC.; PHOENIX, ARIZONA; JANUARY 1990
I TITLE: ANALYSIS OF ABUTMENT BENT CAPS PAGE 39 I
...........:::..~~~ ..;:{;;; .

JOINT 1---------- GLOBAL DISPLACEMENTS -----------1-------------- GLOBAL ROTATIONS ------------1
NO. XDIRECTION YDIRECTION ZDIRECTION XDIRECTION YDIRECTION ZDIRECTION

I
I
I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I
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.867 3756.042 2.925 7854.025
.975 3906.956

1.083 4047.084
1.192 4178.170
1.300 4301.546
2.925 6099.874

DIAM
IN

78.00

DIAM
IN

78.00

DEPTH
IN

312.00

DEPTH
IN

174.00

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

I 881119\'I MINNEAPOLIS PHOENIX



SHEET NO. P3 D
JOB 1'00., 1'2-~,9-1eZ

SEC. SHT. NO. /<19i

t9ne-{!L2; 5

/3.38 5f!J.7 5Z 5B,7SZ "

51.fit!?;
4>()·~1

ItR.97 ~/.3~ (p1.38

tR8.q3

1l.1£7 75.'18 7SA8

. tP.,-/e
7.z5Z.
,.?<t<e

~.E> l:3.u81z. 7. 7?'l.
&.757

:34:>.b?'J

'f2-vz.i
1.'15 l.{a.~iA 1f6.BA

o
'l'lz,
I~.t;

~Z.?

t1.7
37./

31.S

'II.?
tJ1·~

'i6 .f3>
L/9.1--
51. ft
51. 0

/h·7
--- 11.1

I
I
I
I
I
I
I
I
I
I (-,ZB.'/?-,

\ ... '

I
I /'jt5.e"

I ZZc:>,Brz

I ZS(.¥rz.

I
I
I

I ffilll~\"I MINNEAPOLIS PHOENIX



tz
.1:</ -

I
~ + a .;z I n Z"t I - qt..

-l.?-. _--1---=:.. +-iL-_,r--T·-1-~----.-

A?ck.:s !,-/e.-r Xc..: / i La,-/;: 4pp/;e-d" -1=J; ,dey (J)

4/1o~ /ZS?//7 4 Chain /-1'7).. ~c.e :: o./2sY/?-
Curb d-J??en.5I-~r>::5 o..,-e /z 'IX/c:J" : 0= /(fi- ):15)=- c:J,/2S ¥/7

70 -/z:,j =0# 2 'S 1<-/11

;:::;:'DrY1 P.56DE6 ?7:}Y7-n-, ~d~/: .!l &d ~'!''''rJO'~r-

/5 /?JZ~ 7 k... /'ncbdC!-s J'rck", a-rd -:.s~~.

O/C<.-?h~ 917) Lccu/ . V'CLrl'6-.5 ~t.:! 10 CJ.o2;;: C~S -5 /~e

;;1L),~CD ';fZItJ 3/lZ!J.l>so) >3j Yf,! e'","'@{~h, 1zX./:50h5.i YIf
JOB dr/hero C6(~{? fI!e/A1 A1,,~ y- SHEET NO. P zI
MADE B'Y~6 DATE 12-22-87 JOB toD.,X?-r5'{'{i:e

CHECKED BY 1.eet/rntJ!~ATE e/to' sec. SHT. NO. II??
CALCULATIONS FOR7i?an5Ve~ C;::Paz? c9n/A 1>15/5

/

I
I
I
I
I
I
I
I
I
I
·~·

t-')·
\

I
I
I
I
I
I
I

I ffilllt\"I MINNEAPOLIS PHOENIX



J

- t t

I .I
.ti.P19 ::.3. /

flt:",.,. ~.3 ./Z

JOB Ah~&«J 6f;e e.AkJ,,1 A'},lersHEET NO, P5
MADE BY hikes DATE /2-22 -C! 9 JOB rn 52-&02-iJ, 7
CHECKED By~Y)~/i DATE Z/fO SEC. ·SHT. NO. IIJ
CALCULATIONS FOR-zmn'5!lervt~~f.s;2

.
fz- ,tgcol =-Z,1i5 'ip

~"'--=Z/1~~·f j
tli.DI,,=-,,3P8

~ ~ s?easlr~c:-I-~r-~ ~I/// Le ~?j,'ec/ a.-S ?~;r?-/ /oo..ds

@, e-~ J,/,.-c/e-r /oee.---A'c>r) ~/77J dImple~ o/"
15 /7 ~r co..c-tJ)~br: U7a.-ph0 n-J o...rJ ok);

e p~~ w;// be C't-'pF'ed 0.-5 ~ Di.5!-r-:bc/ b/ /oJ

6;de wa../A. LeJJ: wO Ib/f)Z C<-?'p/~d -10 e-;(k-Y-"eJ0"rd~r~ 07?f
FY-C:>n-J Be-eLm Dt'J,-z;tm.5 In /7/.5L ;v}AJ'?t.la.../ f)' Z-IZ. 7 f~"

--/ '7£10../ S?a.ns eJl ha..el~ ,Lhe /nAX; n'?l/r>? re--Co-C--/'on

e -/Ae /~ /~k'i:>y s~P?arl I-~ /./~3 wjJ w== u/~)::,&o?//7

)/= tj7 17
/bDl-Vt. = /./~1171.3(,%00)::' ...s1. t ~ 7:?/~d It:' ~xr:&r/C'''-J /;~;- /o~t:1-I/crn.5 .

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

I ffilll~\\'I MINNEAPOLIS PHOENIX



2 jiZ
dJ-= 55 -:. 55 :: /.713

/ ~,/Y?~r;o"- 'p/C!:-r-

~6/r,'~d,pr7 "'/~ r~.,L'·C7n.s

~y Vt:J,.r/CJ~.s ~JJ cod-./;on.5

JOB dodhmJl.vee~&«,- SHEET N,,---,-P~/Pf:::-----
MADE BY~/2bS_DATE/Z--;ZZ-rBf; JOB 110. _

CHECKED BY l.ee-.J20-,4/1DATE 2/'70 SEC. SHT. NO. JI2

CALCULATIONS FOR -zrn--n -s Il'ecrc4 Grunt:' 4rrt!'.pl.1;S

o.,??/,ea/ ~ e~h bea-rn

I?~~ 10 shl P~J3

/14.5#/0 O~/y"ib4/;gr) r~or

In?p-vl r~~P J?ea-c--AP// e
~_ 5° _ .

- (/7) r /Z"5 - 0, 22. '!!i'

;=r-c>rY? C"n/'·nLlod..5 ~),.tJ/ L3rl;je -r;;;...~k-:s.;

K ~ /,t}CJ.~ AJ Z 1r:.5.fl f7 =- I~CJ, ,I -f- -=- ~3 q) :. /02 /.... 1"\
17 ,I ~ A... r; n 7 -.../ ( ~, / /, -. L/

n/pp /I =. jO,/,,J k I:: , 2Z~ (10 2) ::: Z3. Q

I~ .rn7~ -r:. /2'5", C> ~~nC'

#" <:>1 r~fI?,- Lo.nes = ~: == 5'..UJ 7 t:/5CZ S /ar;e5

X'eelC/ce .;::,- l""PrcJk-b"~fofCC?/'ne-,dence / 51'75)=.375~

;:;',,- S;rn?~·c..,''i I'll /o~ no /'7?or-e .,£hCAJ'7 -i ,k.ne5

a-I- a- -/;me-.: -I-h i..:5 vv '-;/;1/~kI col?..s~r-VA-../; ve cJ:..s J"n.
~'

M ~ 'Lr~cJ- ';yY?tJ ~ J'?TL~/,'r~e/ b/o0 -..5C-OLt'Y- ~'ne
rc) r- 4t7 c9T sh~ "£-;1(5.

In ."-'fI;'lion 10 lhe /o..df?"-lkm :J .skwn on ",hi ?~~.
:t~/£0 w;/I 6& ,,?p/idft*:~f:~>z~:'o:~~''0

5~~~~" 8~~~~---'~~-i:z_~J_o~2- '
t 7 I --4J-'-:;l1'Z::::r5':--~ -

I
I
I
I
I
I
I
I
I
I (~

I
I
I
I
I
I
I

I E8111~'\'I MINNEAPOLIS PHOENIX



6.3/8 h
I, liZ 1z
2. 3(p/ ~

2.3eJ 7/z.
(!). 138 TIl-

/7 I/B 72

JOB drlher-n~ & Jt.kW.!?,,;Lr SHEET NO. P LR II
MADE BVZ-OzGoe:> DATE 14-Z7:-8/ JOB to lTd.94Z-
CHECKED BV!e#n""tiDATE Z!-rt:> SEC. SHT. NO. //.3

CALCULATIONS FOR mn·wet:'2;" G4m e 8nt>.-fS'"'<

/i -= .!5.1~rz (F) .:-

Lt: =7?z (0.4-7 -f- 7-/7 f 5'.17/ 7z) =

!L :: 'l. 12-/Z,25f l.z5-f6.5B +~.S8 ~(J·SC3Y7z.)=
1:: f/:i: (a,83 1- Z,f33 -I$,84f8,0 ~ Z.OX 7Jz.) ~

1- =- 77z- (/12 -1 7.1Z)(7k) .::

.-,-.~

I
I
I
I
I
I
I
I
I
I (...~

I
I
I
I
I
I
I
I
I MINNEAPOLIS PHOENIX



5 f1-...,-
i <{'Z.·-

- 2.

l.lPO(f)

8
$2> I<.JZS
-+ '-7"

'i'l1 f

= t:J,o?(I)

I~·rz.

JOB AIaC..J)y;.r;n etYl"! ~ Nt2h1 8i,/eY SHEET NO. P {PB
"Aoe.yr~~ OATe,z-Z07i'2 Jo• ..,<3~
CHECKED BY !..ee~f:/oATE 2/70 SEC. SHT. NO. ' /p!

CALCULATIONS F""~ &ru.fs:;;; L;ve t:szo:d..

;nJt../d~ YffljJi?<.C--!

WIO :rn??~1



~~h:

/fi?= 50(8. 77Z /'1"1:0 7"2 6>-1 ~

~ =: 12.(8. 77'Z.YCj~..~ /tfJ. 2~ It...

],JL; tJ,. .....d on L;"e LoJ
/00 ,P/;:' ~r-a..I'?.5ver'3eJ 8".,Ih atL.0· n 9 6/I??LI/10-r)~4 5
-'/0 pi /o:J/I£/d,·rc-/ ~

JAIL,- ~ /00 ('17kDO := f, 7 ~ C!.-e- .)'::.J 8 Ii tR2S-, j7 A- bo y~ I'he
J' °7 C-?

~rc..e- ~On? .:54F"'-0/r'?-/c.-,1£./~--4/1s/T7V d /5. Z, /--3

0: tJ,..,~ Loo...d on 0IrqG~~
50 J7.:5~ ,;/r~n~.V(!Lrs~I Zb,~h ~,..z:e..5o-<,./i79 :5 1'/Y?L//r:
/2 pif 1:;; ,-kc/,-,,-,J -S \.-/

E ~G-,Live ,.q~; /!t.!'-i'),.,L : 2,,-u6Nr~ ~ I / ~ .f

V Ba..~r/l:3'-r Z' 8 If

8/ 5? k if (8.772)

,-4t:Jr-c.e rYCJn? ovk Ir-uc.,lure-,. .-4A:S.HTo 0./:5: Z. 2

/AJ = 7"0 'p:5f a.....e--I"r>r on i?x'pC>-5ed a...r~. /-"7o..x;rnQ/77

c.O/7?b "nC7<-~/on<-tv,.II be JVI~!> ~ -!re-a.-/n 4r-v"j':?-c..e-5aftJ' ~PF (Slane/Arc! / :;/~d Roady
IJa-kr ..sur';:::;'e ,Ele-v C2.. -5 PF ~ /073.7

A./;nc/ Loc-cl:

I
I
I
I
I
I
I
I
I
I (-'

I
I
I
I
I
I c..j;P74>~S

I

I ffilll~'"I MINNEAPOLIS PHOENIX



de /?J"t;..& co-0/??n c/a.....I?7~r O-nc/ 6/L/a/'Z?' ?,'e/ sh,c>,.?~
-/0 CLCLOdr7;£~'- d".--;.;:7- /

;: -=- I. 375 ~~7) 20__ Z77 psI'"

L<:5e a- 4//?/r:::;n? ~a.d 0/1 /7?C'/'Ylky '5 C!/I'J

3/53

/(= /. 375

~'ft= ,297(0) ~ 2~ flo A-/~
H.:i5~/Y7C' ~'II/e d;--/;7 Or? /7?ldc/k ard ~cJ/?slY-eo...rY'?

cobrn/?::> 1(:: C::;·~7

J?~'" &·~7(/~?1?-: /~~ pst
hhF. 0. =- ~1/~115):" 0,7Z kif'

1,9'1"

dver~c.;rn/n1 ~c.e-:
\.J

~ co?s/2 G C;;ro~.zr a-nd$""
or ~ ~ lor 0r-Oq?:;zz,z- ~~~

C:Or;/r/b~0 Ar~ =(f7/7/a-L/8f 17)=- 8ZZ8.b 14
6 r c?jP $,cr C;:;T=~~l =- /(,P~!p k

6r~qr:::. .2lCf' -yz;:- or~ ,fi"?2fi3;8('~) ::, -r'Y-1 k.
,,- /"1:>0

-rhese- ~r-ce.5 CJ.-c--/ a-~ ;(;,P;/-

rr Coor-c/;r>&'-/~ -: zJ2.L/z(/i): 21,,2)' /l

I
I
I
I
I
I
I
I
I
I ("
I
I
I
I
I
I
I

t, "
\ ,:

I ffilll~\\'I MINNEAPOLIS PHOENIX



.-.,..."
L-L.. J

23)

20)
21)

//7

1) $ THE FOLLOWING DATA IS THE INPUT FILE FOR THE ANALYSIS OF THE
2) $ NORTHERN AVENUE BRIDGE ~ COLUMN BENTS 1 AND 3 WITH SCOUR
3) $
4) TITLE ANALYSIS OF RIVER PIER BENTS WITH SCOUR
5) TYPE PLANE FRAME
6) UNIT KIP FEET DEGREE
7) REPORT DEV A:NAOUT3
8) F:EPORT PAG 9

$ FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
$ NORTHERN A'....ENUE BRIDGE OVER THE NEW RIVER
$ BRW, INC.; PHOENIX, ARIZONA
$ JOB NUMBER 33-8962; JANUARY, 1990
REPORT LOGO
PRINT INPUT
OUTPUT DEC 2
OUTPUT BY 1'1EI'lBER
JOINT COORDINATES
1 -38.83 1076.48 F
2 -35.75 1076.48
3 -11.92 1076.48
4 11.92 1076.48
5 35.75 1076.48
6 38.83 1076.48 F

9)
10)
11>
12)
13)
14)
15)
16)
17)
18)
19)

24) 7 -35.75 1058.3
25) 8 -11.92 1058.3
26) 9 11.92 1058.3
27) 10 35.75 1058.3
28) 11 -35.75 1027.3
29) 12 -11.92 1027.3
30) 13 11. 92 1027. 3
31) 14 35.75 1027.3
32) 15 -35.75 1025.3

~=z=:==================================================================

****************************** LISTING OF THE INPUT FILE *
*****************************

M-STRUDL BY CAST 1 REV. V2.65 SER: a7c TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW. INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 9

33) 16 -11.92 1025.3

"""""""""="""==~";I;:========================================

************************************************************************
* ** TYPE OF THE STRUCTURE PLANE FRAME ** RESTART STATUS NONE GIVEN ** DESIGNATED UNITS KIPS FEET DEGREES *
* NO. OF .JOINTS DEFINED <) ** NO. OF t1EMBERS DEFINED <) ** NO. OF PLATE ELEt1ENTS DEFINED 0 *-
* NO. OF DIFF. t1ATERIAL DEFINED 0 *-
• NO. OF DIFF. SECTION PROPERTIES DEFINED: 0 •
* NO. OF DIFF. TYPES ·OF SPFHNGS DEFINED 0 :+:: -

* *
****************-********************************************************

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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=======================================================================
M-STRUDL BY CAST I REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 10

=====================n===i1J==(Cf=======================================
~~l~ 2110

****************************** LISTING OF THE INPUT FILE *
*****************************

34) 17 11.92 1025.3
35) 18 35.75 1025.3
36) 19 -35.75 1015.3
37) 20 -11. 92 1015.3
38) 21 11. 92 1015.3
39) r; ..., 35.75 1015.3"::'L

40) 23 -35.75 1010.3
41) 24 -11. 92 1010.3
42) ,..,e- 11.92 1010.3.L..J

43) 26 35.75 1010.3
44) 27 -35.75 1005.3
45) 28 -11. 92 1005.3
46) 29 11.92 1005.3
47) 30 35.75 1005.3
48) 31 -35.75 997.3 S
49) 32 -11.92 997.3 S
50) 33 11.92 997.3 S
51) 34 35.75 997.3 S
52) 35 ""C" J..-r 1025.3 S-.':I.:J. u i

53) 36 -11. 84 1025.3 S
54) 37 12.0 1025.3 S
55) 38 35.83 1025.3 S
56) 39 -35.67 1015.3 S
57) 40 -11. 84 1015.3 S
58) 41 12.0 1015.3 S
59) 42 35.83 1015.3 S
60) 43 -35.67 1010.3 S
61) 44 -11. 84 1010.3 S
62) 45 12.0 1010.3 S
63) 46 35.83 1010.3 S
64) 47 -35.67 1005.3 S
65) 48 -11. 84 1005.3 S
66) 49 12.0 1005.3 S
67) 50 35.83 1005.3 S
68) co' -35.75 1023.3,Ji

69) 54 "ZC' 7r:: 1023.3-_'.J. , ,J

70) 51 TO 54
7ll 63 7C' -reo 1017.3-.';I...J. / ...J

"7"")\ 51 TO 63 BY 4I~,

73) 66 "'rC" -,t= 1017.3"..I.J. i .J

74) 54 TO 66 BY 4
75) 51 TO 54
76) 55 TO 58
77) 59 TO 62
78) 63 TO 66 /18
79) 67 -35.75 1012.8
80) 70 35.75 1012.8
811 67 TO 70



=======================================================================
M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 11

::::::::::::~~::!~=======================================
* LISTING OF THE INPUT FILE *
*****************************

82) 71 -35.75 1007.8
83) 74 35.75 1007.8
84) 71 TO 74
85) 75 -35.75 1003.3
86) 78 35.75 1003.3
87) 83 -35.75 999a3

II;

TO 24 FEET ON CENTERS

119 BY 4
122 BY 4
114
118
122

$ INCREASE COLUi1N SPACING
2

..,. TO 119 BY 4 X -0.25I

'" 8 TO 120 BY 4 X -0.08._'

4 9 TO 121 BV 4 v 0.08' I r,

5 10 TO 1'"'--; BY 4 X 0.25.a:..k

111 TO
114 TO
111 TO
115 TO
119 TO

86 35.75 999.3
75 TO 83 BY 4
78 TO 86 BY 4
75 TO 78
79 TO 82
83 TO 86
87 -35.67 1023.3
90 35.83 1023.3
99 -35.67 1017.3
102 35.83 1017.3
87 TO 99 BY 4
90 TO 102 BY 4
87 TO 90
91 TO 94
95 TO 98
qQ TO 102
103 -35.67 1012.8
106 35.83 1012.8
103 TO 106
107 -35.67 1007.8
110 35.83 1007.8
107 TO 110
111 -35.67 1003.3
114 35.83 1003.3
119 -35.67 999.3
P? 35.83 999.3

88)
89)
90)
91>
92)
93)
94)

1(2)
103)
1(4)
1(5)
106)
1(7)
108)
1(9)
110)
111>
112)
113)
114)
115)
116)
117>
118)
119) $

120) EDIT
121) ,10VE
122) MOVE
123) 1'1OVE
124) i-lOVE
125) $
126) JOINT RELEASE
127) 87 TO 122 AS SUPPORT
128) 31 TO 34 MOM Z KFX 75.48
129) 47 TO 50 KFX 59.628

95)
96)
97)
98)
99)

100)
1(1)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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=====================================~=================================

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
1 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX~ ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 12
============()==rY7==~================================================

v" ~~\~ z.!1o .
****************************** LISTING OF THE INPUT FILE *
*****************************
130) 43 TO 46 KFX 53.658
131) ,0 TO 42 KFX 42.629"_I I

132) ~t: TO 38 KFX 7.252.~,,J

133) 87 TO 90 tWX 15.468
13ft-) 91 TO 94 f<FX 23.684
135) 95 TO 9B KFX 30 .. 759
136) 99 TO 102 KFX 36.694
137) 103 TO 106 KFX 48.564
138) 107 TO 110 KFX 58.752
139) 111 TO 114 KFX 60.504
140) 115 TO 118 KFX 61.38
141) 119 TO 122 KFX 68.43
142) $

143) MEMBER INCIDENCES
144) 1 1 2
145) ,., 2 3£..

146) 3 , 4"-'
147) 4 4 5
148) 5 5 6
1'1-9) 6 7

,.,
£..

150) .., 8 ,
! "-'

1511 8 9 4
152) 9 10 5
153) 10 11 7
154) 11 15 11
155) 1'·:> 19 63...
156) 13 23 67
157) 14 27 71
158) 15 31 83
159) 16 12 8
160) 17 16 12
16ll 18 20 64
162) 19 24 68
163) :20 28 ..,,.,

!£..

164) 21 '7" 84"_Ik

165) 22 13 9
166) ."")"1" 17 13k'_'

167) 24 21 65
168) ....,C" .-.t:" 69,,;:.~ .,:;, ....1

169) 26 29 73
170) 27 33 Rt:;

-~

171) 28 14 10
172) 29 18 14
173) 30 22 "66
174) 31 26 70 j2CJ
175) ":!",., 30 74"_'L

176) "=!'"":!' 34 86"_10_I

.. '7,' 34 15 "":'c"

.L I I } "~,,J



=======================================================================

< .."
1..';'PAGE

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW. INC.; PHOENIX~ ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR

178) .."r.:- 19 39.':'I.,J

179) 36 .... .." 43.(.. ..;;

180) 37 27 47
18U 38 16 'L,_IU

182) ,0 20 40,_, I

183) 40 24 44
184) 41 28 48
"ot:" 42 17 37la..'·..,J}

186) 43 21 41
187> 44 25 45
188) 45 29 49
189) 46 18 38
190) 47 22 42
191) 48 26 46
192) 49 30 50
193) 50 51 15
194·) 51 55 51
195) 1:""" 59 55...J'::'

196) 53 63 1:"<:;',J,

197> 54 67 19
198) "'''' 7' .,.,-:;

...J.J , ! .&:,..._1

199) 56 75 27
2(0) C:;7 79 ""'r.:-

~I !,J

2(1) 58 83 79
2(2) 59 52 16
2(3) 60 56 52
2(4) 61 60 56
2(5) 62 64 60
2(6) 63 68 20
2(7) 64 72 24
2(8) 65 76 28
2(9) 66 80 76
210) 67 84 80
211) 68 53 17
212) 69 57 53
213) 70 61 57
214) 71 65 61
215j 72 69 21
216) ....,...,. 73 25I·.)

217) 74 77 29
218) 75 81 ""'7/ ,

219) 76 85 81
220) 77 54 18
221) 78 58 54
222) 79 62 58 /2/
223) 80 66 62
224) 81 70 22
'225) 82 74 26

::::::::::::::~:~~=~j;;================================ ====
*LISTING OF THE INPUT FILE •
••••••••••1 •••*.**•••••••••••
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=======================================================================

)22-

n7 78 300·.)

84 82 78
85 86 82
86 51 87
87 c:-c:- 91.J...,}

88 <:0 Q<:
'_' I

, __I

89 63 99
90 6' 103i

91 71 107
92 75 111
93 79 113
94 83 119
95 52 88
96 56 92
97 60 96
98 64 100
99 68 104
100 72 108
101 76 112
102 80 116
103 84 120
104 C:-7 89...J.~.

105 57 93
106 61 97
107 65 101
108 69 105
109 " 109; ~.

110 77 113
111 81 117
112 85 121
113 54 90
114 58 94
115 62 98
116 66 102
117 70 106
118 74 110
i of 0 78 114.1 ,

120 82 118
121 86 122
~.265)

266) MEMBER RELEASE
267) 34 TO 49 START FORCE Y MOM Z
268) 86 TO 121 START FORCE Y MOM Z
269) $
270) MATERIAL PROPERTY
271) CONCR E 519120. DEN .150 CT 0.000006 1 TO 121
272) $

273) MEMBER PROPERTY

263)
264)

262)

235)

251)
252)

250)

244)
245)
246)
247)
248)
249)

243)

230)

253)
254)
255)
256)
257)
258)
259)
260)
261 )

236)
237)
238)
239)
240)
241)
242)

226)

231)
232)
233)
234)

227)
228)
229)

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

I NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
8RW. INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 14

:::::::::::::::::~::~~=~ii:;=========================== ===
* LISTING OF THE INPUT FILE *
*****************************
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279) CONNI AX 33.183 IZ 87.624 86 TO 121 $ FALSE CONNECTORS TO SPRINGS

297) 3 FORCE Y LIN WA -3.4 WB -3.308 LA 11.92 $ END DIA. PLUS SLAB D.L

====================================================== ==~==============

L 7.75 $ GIRDER 2 D.L. PLUS BARRIER LOAD
L 17.17 $ GIRDER 3 D.L.
L 2.58 $ GIRDER 4 D.L.
L 12.0 $ GIRDER 5 D.L.
L 21.42 $ GIRDER 6 D.L.
L 6.84 $ GIRDER 7 D.L.
L 16.26 $ GIRDER 8 D.L. PLUS BARRIER LOAD

-15.0 L 7.75 $ GIRDER 2 FWS+UTIL
-28.5 L 17.17 $ GIRDER 3 FWS+UTIL
-28.5 L 2.58 $ GIRDER 4 FWS+UTIL
-28.5 L 12.0 $ GIRDER 5 FWS+UTIL
-28.5 L 21.42 $ GIRDER 6 FWS+UTIL /23
-28.5 L 6.84 $ GIRDEF: 7 FWS+UTIL
-15.0 L 16.26 $ GIRDER 8 FWS+UTIL

-226.6
-205.4
-205.4
-205.4
-205.4
-205.4
-226.6

STIFFNESS ANALYSIS
$

LOAD DL
~1El'lBER LOADS
1 FORCE Y CONC P -305.0 L 1. 17 $ GIRDE~: 1 D. L. PLUS BARRIER t PED

RAIL
2 FORCE Y CONC P
2 FORCE Y CONC P
3 FORCE Y CONC P
3 FORCE Y CONC P
3 FORCE Y CONC P
4 FORCE Y CONC P
4 FORCE Y CONC P292)

285)

286)
287)
288)
289)
290)
291)

280) $

281)
282)
283)
284)

298) 4 FORCE Y LIN WA -3.308 WB -3.124 $ END DIAPHRAGM PLUS SLAB D.L.
299) 5 FORCE Y LIN WA -3.124 WB -3.1 $ END DIAPHRAGM PLUS SLAB D.L.
300) 1 TO 5 FORCE Y UNI W-3.6 $ CAP D.L.
301) 6 TO 9 FORCE Y GLOBAL UNI W-2.945 $ COLUMN D.L.
3(2) 10 TO 33 FORCE Y GLOBAL UNI W-4.977 $ SHAFT D.L.
303) 50 TO 85 FORCE Y GLOBAL UNI W-4.977 $ SHAFT D.L.
3(4) $
3(5) LOAD Fv.JS
306) MEMBER LOADS
307) 2 FORCE Y CONC P
3(8) 2 FORCE Y CONC P
309) 3 FORCE Y CONC P
310) 3 FORCE Y CONe P
311) 3 FORCE Y CONC P
312) 4 FORCE Y CONC P
313) 4 FORCE Y CONC P
314) $

293) 5 FORCE Y CONC P -305.0 L 1.68 $ GIRDER 9D.L. PLUS BARRIER t PED
RAIL

294) 1 FORCE Y LIN WA -3.1 WB -3.124 $ END DIAPHRAGM PLUS SLAB D.L.
295) 2 FORCE Y LIN WA -3.124 WB -3.308 $ END DIAPHRAGM PLUS SLAB D.L.
296) 3 FORCE Y LIN WA -3.308 WB -3.4 LB 11.92 $ END DIA. PLUS SLAB D.L

274) CAP AX 24.0 IZ 320.0 1 2 3 4 5 $ COLUMN CAP MEMBERS
275) COLUMN AX 19.632 II 30.68 6 7 8 9 $ COLUMNS
276) SHAFT AX 33.183 II 87.624 10 TO 33 $ SHAFTS
277) CONN AX 33.183 II 87.624 34 TO 49 $ FALSE CONNECTORS TO SPRINGS
278) SHAFTI AX 33.183 II 87.624 50 TO 85 $ SHAFT MEMBER FOR SPRING CON

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVEF: PIER BEr··HS \!.JITH SCOUR PAGE 15

::::::::::::;;::~~ •••••••••••••••••••••••••••••==•••••••••••

* LISTING OF THE INPUT FILE *
*****************************
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=======================================================================
M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX~ ARIZONA, JANUARY~ 1990
TIT.LE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 16

:::::::;:.:::~~:~~::::==========================================
* LISTING OF THE INPUT FILE *
*****************************
315) LOAD SDWK_LL
316) MEMBER LOADS
317) 5 FORCE Y CONC P -39.9 L 1.68 $ SIDEWALK L.L. ON ONE SIDE OF BRID

GE
318) $
319) LOAD LL_I_1 $ MAX. TRANS. MOMENTS IN SHAFTS AND COLUMNS
320) MEMBER LOADS
321) 3 FORCE Y CONC P -55.4 L 12.0 $ GIRDER 5 L.L.
322) 3 FORCE Y CONC P -142.0 L 21.42 $ GIRDER 6 L.L.
323) 4 FORCE Y CONC P -139.3 L 6.84 $ GIRDER 7 L.L.
324) 4 FORCE Y CONC P -112.8 L 16.26 $ GIRDER 8 L.L.
325) 5 FORCE Y CONC P -23.5 L 1.68 $ GIRDER 9 L.L.
326) $
327) LOAD LL._I_2 $ t'1AX. POS. t'10M. IN SPANS 2 8, 4 AND t1AX. NEG. t10i1. SF'

AN 3
328) MEMBER LOADS
329) 1 FORCE Y CONC P -23.6 L 1.17 $ GIRDER 1 L.L.
330) 2 FORCE Y CONC P -112.7 L 7.75 $ GIRDER 2 L.L.
331) 2 FORCE Y CONC P -94.4 L 17.17 $ GIRDER 3 L.L.
332) 3 FORCE Y CONe P -5.3 L 2.58 $ GIRDER 4 L.L.
333) 3 FORCE Y CONC P -5.3 L 21.42 $ GIRDER 6 L.L.
334) 4 FORCE Y CONC P -94.4 L 6.84 $ GIRDER 7 L.L.
335) 4 FORCE Y CONC P -112.7 L 16.26 S GIRDER 8 L.L.
336) 5 FORCE Y CONC P -23.6 L 1.68 $ GIRDER 9 L.L.
337) $
338) LOAD LL_I_3 $ MAX. NEG. MOM. OVER COLUMNS
339) MEMBER LOADS
340) 2 FORCE Y CONC P -62.6 L 7.75 $ GIRDER 2 L.L.
341) 2 FORCE Y CONC P -55.5 L 17.17 $ GIRDER 3 L.L.
342) 3 FORCE Y CONC P -18.9 L 2.58 $ GIRDER 4 L.L.
343) 3 FORCE Y CONG P -80.3 L 12.0 $ GIRDER 5 L.L.
344) 3 FORCE Y CONC P -18.9 L 21.42 $ GIRDER 6 L.L.
345) $

346) LOAD THER_EXP
347) MEMBER TEMPERATURE
348) 1 TO 10 16 22 28 AXI 30 $ TEMPERATURE RISE OF 30 DEGREES
349) $
350) LOAD (lJI ND
3511 JOINT LOAD
352) $ 1 FORCE X 46.38 S WIND LOAD FROM SUPERSTRUCTURE
353) 1 FORCE X 1.12 $ WIND LOAD FROM SUBSTRUCTURE
354) $
355) $ LOAD WIND_LL
356) $ JOINT LOAD
357) $ 1 FORCE X 11.5 $ WIND LOAD ON MOVING LIVE LOAD
358) $
359) LOAD OT_GRP_2
360) MEMBER LOAD

/Zi



384) $

/25'

'$

LOAD STREAM
t'1Et1BER LOAD
6 FORCE Y UNI W-2.97 '$ STREAM FLOW ON UPSTREAM COLUMN
789 FORCE Y UNI W-0.72 '$ STREAM FLOW ON CENTRAL AND DOWNSTREAM

COLUr1NS
'$

LOAD DIF_SETl
JOINT DISPLACEMENT
34 DIS Y -0.031 '$ 3/8" SETTLEr1ENT ON THE DOWNSTREAM COLur1N
'$

LOAD DIF_SET2
JOINT DISPLACEMENT
33 DIS Y -0.031 '$ 3/8" SETTLEMENT ON THE SECOND INTERIOR COLUMN
'$

'$ LOAD COt1BINATION DED...,.LOD '$ COMBINE GIRDER, F. \1J. S. AND UTIL. ItF
o DEAD LOAD
'$ COMBINE DL 1.0 FWS 1.0

365)

372)

-:r:f7~
._IJ l }

373}

366)

362)
363)
364)

367)
368)
369)
370)
37ll

374)
375)
376)

M-STRUDL BY CAST / REV. V2.65 SER: a7c TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 17
==========:==~~==;71;=========================================

****************************** LISTING OF THE INPUT FILE *
*****************************
361) 2 FORCE Y CONC P 164.6 L 16.08 $ OVERTURNING FORCE FOR GROUPS II

AND V

=======================================================================

385) LOAD COMBINATION GROUP_2 $ AASHTO GROUP 2 LOADING REDUCED FOR OVE
RSTRESS

386) COMBINE DL 0.8 FWS 0.8 WIND 0.8 OT_GRP_2 0.8 DIF_SET2 0.8 STREAM
0.8

387) $
388) LOAD COMBINATION GROUP_3 $ AASHTO GROUP 3 LOADING REDUCED FOR OVE

RSTRESS
389) COM DED_LOD 0.8 LIV_LOD 0.8 WIND 0.8 OT __GRP_2 0.24 DIF_SET2 0.8 S

TREAM 0.8
390) $
391) LOAD COMBINATION GROUP_4 $ AASHTO GROUP 4 LOADING REDUCED FOR OVE

RSTRESS
392) COMBINE GROUP_l 0.8 THER_EXP 0.8
393) $
394) LOAD COMBINATION GROUP_5 $ AASHTO GROUP 5 LOADING REDUCED FOR aVE

RSTRESS
395) COMBINE GROUP_2 0.893 THER._EXP 0.714
396) $
397) LOAD COMBINATION GROUP_6 '$ AASHTO GROUP 6 LOADING REDUCED FOR OVE

RSTRESS

::'78) $

379) $ LOAD COMBINATION LIV_LOD '$ COMBINE TRAFFIC AND SIDEWALK L.L.
380) '$ COMBINE SDWK_LL 1.0 LL_I_l 0.864
381) $

382) LOAD COt1BINATION GROUP_l $ AASHTO GROUP 1 LOADING
383) COMBINE DL 1.0 FWS 1.0 SDWK_LL 1.0 LL_I_l 0.864 DIF_SET2 1.0 STRE

At1 1.0

I
I
I
I
I
I
I
I
I
It
I
I
I
I
I
I
I
I
1\



=======================================================================

18

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:49:59
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE
======-~--==============================================================

v" CJ1l;Q '2-(1t>
••" •• :.**,••••••••••".,*,.
, LISTING OF THE INPUT FILE ,

"*1"""*"""""""""
398) COMBINE GROUP~3 0.893 THER_EXP 0.714
399) $
400) $ SELECT LOAD 7 TO 15
401) $ LIST MEM FOR 1 5 SECT FRA NS 1 .5
402) $ LIST MEM FOR 234 SECT FRA N8 3 .25 .5 .75
403) SELECT LOAD GROUP_l GROUP_2 GROUF'_3 GROUP_4 GROUF'_5 GROUP_6
4(4) LIST MEM FOR 6 TO 9
4(5) $ LIST MEM FOR 10 TO 15

.~. 406) LIST MEt1 FOR 11 TO 29 BY 6
407) LIST MEM FOR 13 TO 31 BY 6
408) LIST MEM FOR 15 TO 33 BY 6
409) UNIT KIP INCH RADIAN
410) OUTPUT DECIMAL 5
411) LIST JOI DISP 2 TO 5 7 TO 34
412) FINISH

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



=======================================================================

=======================================================================
M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
8RW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 19

NONE GIVENPLANE FRAME RESTART STATUS
FEET DEGREES

REBUlTAf-H ~lEt'1BER FORCES -----

./ ~~ (f)JJJ Zl1p

************************ RESULTS OF ANALYSIS *
***********************

t"!Et1BER FILE/LOAD .JOINT 1--- AXIAL ---,/--- LOCAL Y --I-- LOCAL Z --I

SECTION NO. FORCE SHEAR FORCE 1"1OMENT

6 GROUP- 1 7 296.55 20.40 -940.98
COLUl'lN 2 -243.01 33.59 821.09

GROUP_2 7 204.15 16.91 -782.41
2 -161. 32 26.29 697.12

GROUP_3 7 -290.20 17.49 -813.70
2 290.20 25.70 739.07

GROUP 4 -, 240.10 15.48 -710.81"- ,
2 -197.27 ,...,.- -,.,...,. 599.51.:../ . /.:..

GROUP_5 7 184.86 14.34 -661.23
2 -146.61 24.23 571.33

GROUP_6 7 -256.59 14.87 -689.18
2 256.59 23.71 608.79

7 GROUP-1 8 2182.81 15.14 -689.59
COLUl'lN 3 -2129.27 -21105 845.78

GROUP _2 8 1610.42 12.39 -565.50
.,.. -1567.58 -1.92 695.64..;,

GROUP_3 8 '1' 989.53 12.65 -577.95
3 -989.53 -2.17 712.65

GROUP_4 8 1743.29 11.84 -538.76
'7 -1700.45 -1.36 658.73'-'

GROUP_5 8 1435.46 10.82 -493.47
3 -1397.21 -1.47 605.24

GROUP_6 8 881.01 11.05 -504.58
.,.. -881. 01 -1.70 620.43-.~I

.::l GROUP 1 9 -640.24 22.66 -1074.85u -
COLIj~lN 4 693.78 -9.57 1367.75

!:3ROUP_2 9 -707.30 18.36 -870.76
4 750.13 -7.89 1109.42

GROUP_3 9 -1378.07 18.27 -865.04
4 1378.07 -7.80 1101.97

GROUP_4 9 -514.83 18.46 -877.18
4 557.66 -7.99 1117.58

GROUP_5 9 -633.97 16.70 -793.03 12-7
4 672.22 -7.35 1011.58

GROUP_6 9 -1232.97 16.61 -787.92
4 1232.97 -7.26 1004.93

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I
I

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



RESULTANT MEMBER FORCES ~----

=======================================================================

~==============o=======================================================

,/ ~G1JQ '2/1"

1Z.8

SECTION JOINT j--- AXIAL ---1--- LOCAL Y --j-- LOCAL Z --j

TAG. NO. FORCE SHEAR FORCE MOMENT

9 GROUP- 1 10 1618.37 35.07 -1699.15
COLUI'1N 5 -1564.83 -21.98 2217.70

GROUP ..., 10 1168.19 27.84 -1347.94
_..:..

C' -1125.35 -17.37 1758.93..J

@OUP .,. 10 639.23 27.10 -1310.36_.:,.

5 -639.23 -16.63 1707.87
GROUP_4 10 1297.43 28.84 -1396.29

5 -1254.60 -18.37 1825.42
GROUP_5 10 1045.63 25.56 -1236.70

5 -1007.38 -16.21 1616.47
GROUP_6 10 573.28 24.90 -1203.15

C' -573.28 -15.55 1570.87..J

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 20

MEMBER
NO.

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



NONE GIVEN

15 460.79 20.40 -267.67
11 -450.83 -20.40 308.48
15 335.54 16.91 -224.50
11 -327.58 ,16.91 258.31
15 -290.20 17.49 -236.44
11 290.20 -17.49 271. 43
15 371.49 15.48 -200.11
11 -363.53 -15.48 231.06
15 302.19 14.34 -187.96
11 -295.08 -14.34 216.64
15 -256.59 14.87 -198.62
11 256.59 -14.87 228.35

16 2347.05 15.14 -190.09
12 -2337. 10 -15.14 220.37
16 1741. 81 12.39 -156.48
12 -1733.84 -12.39 181. 27
16 989.53 12.65 -160.66

12 -989.53 -12.65 185.95
16 1874.68 11.84 -148.20
12 -1866.72 -11.84 171. 87
16 1552.79 10.82 -136.28
12 -1545.68 -10.82 157.93
16 881.01 11.05 -140.02
12 -881.01 -11. 05 162.11-

17 -476-.00 22.66 -327.20
13 485.95 -22.66 372.51
17 -575.90 18.36 -264.77
13 583.87 -18.36 301.50
17 -1::'78.07 18.27 -262.20

13 1378.07 -18.27 298.73
17 -383. ·44 18.46 -268.01
13 391.40 -18.46 304.93
17 -516.64 16.70 -242.02 /2;
13 523.75 -16.70 275.41
17 -1232.97 16.61 -239.72
1"" 1232.97 -16.61 272.94'-'

PLANE FRAME RESTART STATUS
FEET DEGREES

GROUP_4

GROUP_2

FILE/LOAD JOINT /--- AXIAL ---/--- LOCAL Y --1-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

17 GROUP- 1
SHAFT

GROUP_2

GROUP_3

GROUP_4

GROUP_5

GHOUF'_6

~-:! GFWUP 1"':-o..J -
SHAFT

GEOUP ~.

-~.

GROUP ""_0_'

GROUP _4

GF:OUP_5

GHOUP_6

************************ RESULTS OF ANALYSIS *
***********************

=======================================================================
M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 21:

""""""""""":::"~"(J~"=;I;:""""'"""""""""""'"""""""""""""""""

·RESULTANT MEMBER FORCES -----

SHAFT
11

t'lEt1BER
SECTION

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

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



=======================================================================

=======================================================================

~kl!eu 2/10
RESULTANT MEMBER FORCES -----

SECTION JOINT 1--- AXIAL ---1--- LOCAL Y --1-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

29 GROUP < 18 1782.61 351107 -541. 90- J.

SHAFT 14 -1772.66 -351107 6121104

GROUP __2 18 1299.58 27.84 4~.r. <"7- L7. l~":l

14 -1291.61 -271184 484.82
GROUP '" 18 639.23 27.10 -416.02_"_I

14 -639.23 -27.10 470.23
GROUP- 4 18 1428.83 28.84 -444.56

14 -1420.86 -28.84 502.24
GF:OUP~5 18 1162.97 25.56 -393.07

14 -1155.86 -25.56 444.20
GROUP_6 18 573.28 24.90 -381.36

14 -573.28 -24.90 431.17

M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 22

t"lEt"lBER
NO.

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



=======================================================================

=======================================================================

PAGE

NONE GIVENPLANE FRAME RESTART STATUS
FEET DEGREES

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR

~~aLJQ z110
************************ RESULTS OF ANALYSIS *
***********************

RESULTANT MEMBER FORCES -----

MEt-1BER FILE/LOAD JOINT 1--- AXIAL ---j--- LOCAL y --I-- LOCAL 7 I
'- .-

SECTION NO. FORCE SHEAR FORCE ~101"1ENT

13 GROUP.:-.1 "")":!' 535.44 9.18 -45.43,i-0_'

SHAFT 67 -523.00 -9.18 68.38
GROUP _2 "'..,. 395.26 7.74 _~o l"')Q

":;'0..) ,_, I II .... :

67 -385.31 -7.74 58.65
GROUP_3 ...,~ -290.20 o 1")"" -43.21......J I.-'a ~,,;..

67 290.20 -8.22 63.77
GROUP_4 "'..,. 431.22 6.82 -32.56.t...~

67 -421. 26 -6.82 49.60
GROUP_5 ...,~ 355.53 6.44 -31. 71....._1

67 -346.64 -6.44 47.82
GROUP_6 ...,-:: -256.59 6.87 -35.21";"'-'

67 256.59 -6.87 52.39

19 GROUP- 1 24 2421. 70 9.58 -29.78
SHAFT 68 -2409.25 -9.57 53.72

GROUP_2 24 1801. 52 7.65 -24.86
68 -1791. 57 -7.63 43.96

GROUP _.::'1 24 989.52 6.74 -25.98
68 -989.52 -6.74 42.82

GROUP_4 24 1934.40 J 1:'7 -23.04/. ~.:'I

68 -1924.44 -7.51 41.84
GROUP C" 24 1606.12 6.70 -21.50_oJ

68 -1597.23 -6.69 38.24
GROUP_6 24 881.00 5.89 -22.50

68 -881.00 -5.89 37 11 22~

25 GROUP- 1 25 -401. 33 12.40 -681160

SHAFT 69 413.77 -12.42 99.63
GROUP_2 "'c" -516.17 10.27 ·-55.42.::..J

69 526.12 -10.28 81. 11
GROUP ..,. 25 -1378.05 11.26 -54.54-"_'I

69 1378.05 -11. 26 82.69
GROUP_4 25 -323.70 10.21 -56.57

'0 333.66 -10.22 82.100.- /3/
GROUP _5 25 -463.29 9.42 -51.00

69 472.18 -9.44 74.57
GROUP_6 25 -1232.96 10.31 -50.21

69 1232.96 -10.31 75.99

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I
I
I
I
I
I
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RESULTANT MEMBER FORCES -----

=======================================================================

===============~==~===;vr==n=~=========================================

~~~ ~!1()

J3Z-

SECTION JOINT I---AXIAL ---1--- LOCAL Y --1-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

31 GROUP - 1 26 1857.26 19.93 -127.35
SHAFT 70 -1844.82 _iq q-:: 177.17.1. I II ~ ._1

GROUP '") 26 1359;130 15.77 -100.47_k

70 -1349.35 ott=' .,.-,. 139.88-.i. ..J,I/

GROUP " 26 639.23 15.26 -96.83-'-'
70 -639.23 -15.26 134.98

GROUP_4 26 1488.55 16.33 -104.10
70 -1478.60 -16.33 144.93

GROUP_5 26 1216.30 14.43 -91. 70
70 -1207.41 -14.43 127.77

GROUP_6 26 573.28 13.98 -88.45
70 -573.28 -13.98 123.39

1'1-STRUDL BY CAST ,I REV. V2.65 SER: a7e TIME: 1/18/1990 10:53: 14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 24

MEMBER
NO.
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=======================================================================

=========~=rr=~==~n=================================================

~l~ :2.110 .;

PAGE

NONE GIVENPLANE FRAME RESTART STATUS
FEET DEGREES

M-STRUDL BY CAST I REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC,; PHOENIX~ ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR

************************ RESULTS OF ANALYSIS *
***********************

RESULTANT MEMBER FORCES -----

MEt1BER FILE/LOAD JOINT 1--- AXIAL ---/--- LOCAL y --I-- LOCAL Z __ If

SECTION NO. FORCE SHEAR FORCE MO~1ENT

15 GROUP- 1 31 600.08 1.25 -0.00
SHAFT 83 -590.13 -1.25 2.50

GROUP .., 31 446.98 1.04 -0.00
-"'-

83 -439.02 -1.04 2.08
GROUP ." 31 -290.23 1.07 0.00_.;'1

83 290.23 -1.07 2.13
GROUP _4 31 482.91 1. 01 -0.00

83 -474.95 -1. 01 2.02
GF:OUP C" 31 401,70 0,94 0.00_..J

83 -394.59 -0.94 1.87
GROUP_6 31 -256.63 0,96 0,00

83 256.63 -0,96 1.92

21 GROUP 1 "'.'!',., 2486.40 4.37 0.00- •.J ....

SHAFT 84 -2476.45 -4,35 8.72
GROUP_2 .. "':!".-, 1853.29 3.29 0.00·_'L

84 -1845.33 -3.27 6.56
GROUP_3 "':!'.-, 989.53 1. 88 -0.00-oJ"'-

84 -989.53 -1,88 3.76
GROUP_4 32 1986.16 3,48 0.00

84 -1978.20 -3.46 6.94
GROUP_5 "'.'!',., 1652.34 2,92 0.00._Ik

84 -1645.23 -2,91 5.83
GROUP_6 32 881.00 1. 66 0,00

84 -881.00 -1,66 3.32~

27 GROUP 1. 33 -336.64 1. 47 -0.00
SHAFT 85 346.59 -1,48 "') !:II:'

.,;.,.. ~...J

GROUP .., 33 -464.42 1. 54 0.00
-"'-

85 472,38 < <=1::' 3.09-.L • ...J ..J

GROUP " 33 -1378.06 3,09 0.00_0_1

85 1378.06 -3.09 6. 19
GPOUP_4 "":!"~ -271. 95 1. 15 0.00._'._'

85 279.92 -1. 16 .., -:r1..:.oJ; 0_' ...

GROUP_5 33 -417.08 1.35 -0.00 /3'3
85 424.19 -1.36 2,71

GROUP_6 33 -1232.97 2,74 0.00
85 1232.97 -2,74 5.48

TYPE OF THE PROBLEM :
ACTIVE UNITS KIPS
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I
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RESULTANT MEMBER FORCES -----

=======================================================================

/3~

SECTION JOINT 1--- AXIAL ---1--- LOCAL Y --j-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

33 GROUP 1 34 1921. 97 2.56 -0.00
SHAFT 86 -1912.01 -2.56 I::' 11...J.

I:JPOUP_2 34 1411.06 2.01 -0,,00

86 -1403. 10 -2.01 4 .. 02
GROUP_3 34 639.23 1. 92 0.00

86 -639.23 -1.92 3.84
GROUP_4 34 1540.31 2.08 0.00

86 -1532.35 -2.08 4. 16
GROUP_5 34 1262.52 1. 82 0.00

86 -1255.41 -1.82 3.65
GROUP _6 34 573.28 1. 75 0.00

86 -573.28 -1.75 3.49

M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 26

MEMBER
NO.
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PAGE

NONE GIVENPLANE FRAME RESTART STATUS
INCHES RADIANS

13 LOAD TAG

1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
X DIRECTION Y DIRECTION Z DIRECTION

.., 1.69078 -0.02483 -0.00032.::.

3 1.69001 -0.14536 -0.00074
4 1.68928 -0.33696 -0.00004
5 1.68877 -0.10929 0.00118
7 1.50300 -0.01905 -0.00142
0 1.42723 -0.09921 -0.00164u

9 1. 51926 -0.35124 -0.00146
10 1.68852 -0.07522 -0.00108
11 0.88i58 -0.01098 -0.00185
12 0.74988 -0.05040 -0.00195
13 0.86963 -0.36340 -0.00195
14 1.11696 -0.03861 -0.00187
15 0.83709 -0.01035 -0.00186
16 0.70299 -0.04714 -0.00196
17 0.82257 -0.36407 -0.00197
18 1. 07181 -0.03613 -0.00189
19 0.61118 -0.00696 -0.00190
20 0.46603 -0.03062 -0.00199
21 0.58296 -0.36722 -0.00202
...,..., 0.83886 -0.02354 -0.00198.Look..,.,. 0.49699 -0.00514 -0.00191£-.:,.

24 0.34664 -0.02222 -0.00199
...,r=. 0.46152 -0.36866 -0.00203k,-'

26 0.71957 -0.01711 --0.00200
..,.., 0.38249 -0.00323 -0.001'-=;1.£.../

28 0.22703 -0.01375 -0.00199
":'0 0.33961 -0.37001 -0.00203,s:..i

30 0.59941 -0.01060 -0.00201
31 O. 19908 -0.00000 -0.00191
"':!"..., 0.03545 -0.00000 -0.00200"_,..,
~~ 0.14423 -0.37200 -0.002040_'0_'

34 0.40654 -0.00000 -0.00201

M-STRUDL BY CAST 1 REV. V2.65 SER: ale TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR

=======================================================================

============j=--========================================================

J)J( (]1jQ 2.110

************* ********** RESULTS OF ANALYSIS *
***********************

RESULTANT JOINT DISPLACEMENTS -----

JOINT
NO.

*** LOAD. INDEX

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I
I

I
I
I
I

I
I
I
I

I
I

I
I
I
I
I
I
I



=======================================================================

PAGE

14 LOAD TAG

/--- GLOBAL DISPLACEI'1ENTS --- / -- ROTAT ION --!
X DIRECTION Y DIRECTION Z DIRECTION

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR

RESULTANT JOINT DISPLACEMENTS -----

========================f{\=============================================

,,~(!J~ £(1.

RESULTANT JOINT DISPLACEMENTS -----

2 1.36665 -01101775 -0.00022
3 1;36602 -0.10761 -0.00058
4 1.36543 -0.25710 -0.00003
5 1.36503 -0.07935 0.00090
7 1. 21977 -0.01384 -0.00114
8 1. 15573 -0.07359 -0.00132
9 1. 22947 -0.27270 -0.00117

10 1.35822 -0.05480 -0.00089
11 0.71830 -0.00809 -0~00150

12 0.60907 -0.03748 -0.00157
l' 0.70616 -0.28664 -0.00157"-'

14 0.89357 -0.02824 -0.00151
15 0.68227 -0.00763 -0.00151
i6 0.57118 -0.03506 -0.00158
17 0.66823 -0.28745 -0.00159
18 0.85703 -0.02644 -0.00153
19 0.49926 -0.00516 -0.00154
20 0.37967 -0.02279 -0.00161
21 0.47509 -0.29133 -0.00163
1"')":' 0.66863 -0.01724 -0.00160.... L

"'''"7 0.40671 -0.00381 -0.00155~'';l

24 0.28318 -0.01655 -0.00161
25 0.37719 -0.29316 -0.00164
26 0.57221 -0.01254 -0.00161
,..,..., 0.31389 -0.00240 -0.001554/

28 O. 18649 -0.01024 -0.00161
29 0.27890 -0.29492 -0.00164
30 0.47511 -0.00778 -0.00162
31 0.16519 -0.00000 -0.00155
..,." 0.03164 -0.00000 -0.00161•. ).t,.

33 0.12139 -0.29760 -0.00164
34 0.31925 -0.00000 -0.00162

;u:~ LOAD INDEX 15 LOAD TAG GF:OUP ,
***-'-'

:t:** LOAD INDEX

,JOINT
NO.

JOINT /--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

I
I
I
I
I
I
I
I
I

I
I
I
I

I
I

I
I
·1
I



RESULTANT JOINT DISPLACEMENTS -----

===================================~===================================

-0.00017
-0.00056
-0.00003

0.00083
-0.00113
-0.00131
-0.00117
-0.00091
-0.00150
-0.00157
-0.00157
-0 .. 00152
-0.00151
-0.00158
-0.00158
-0.00154
-0.00155
-0.00161
-0.00162
-0.00160
-0.001:55
-0.00161
-0.00163
-0.00161
-0.00156
-0.00161
-0.00163
-0.00162
-0.00156
-0.00161
-0.00163
-0.00162

0.01233
-0.04205
-0.23904
-0.02716

0.00606
-0.02068
-0.26880
-0.01336

0.00566
-0.01930
-0.27072
-0.01247

0.00364
-0.01241
-0.28032
-0.00802

0.00263
-0.00896
-0.28512
-0.00579

0.00162
-0.00551
-0.28992
-0.00356

0.00000
-0.00000
-0.29760
-0.00000

0.01854
-0.06323
-0.20954
-0.04085

16 LOAD TAG

0.38433
0.47876
0.65479
0.41230
0.28784
0.38129
0.55835
0.31895
0.19117
0.28343
0.46125
0.16938
0.03635
0.12658
0.30541

1.36696
1.36635
1.36578
1.36540
1. 22651
1.15920
1.22995
1.34873
0.72540
0.61368
0.70880
0.87999
0.68924
0.57581
0.67104
0.84338
0.50536

"") 1. 29015 0.06494 -0.00025..:..

3 1.33099 -0.03112 -0.00059
4 1.37185 -0.18442 -0.00004
5 L 41290 -0.00263 0.00094

33
32

4

25

7

34

5

26

20

3
2

24

22
23

27
28
29
30
31

21

8
9

10
11
12
13
14
15
16
17
18
19

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DI STR I CT OF 1'1AR I COPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX~ ARIZONA; JANUARY~ 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 29

RESULTANT JOINT DISPLACEMENTS -----

==========F7==i11=~rT==================================================

v l~\Jk~ Z/1D

JOINT j--- GLOBAL DISPLACEI'lENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

*** LOAD INDEX

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

I
I

I
I
I

I

I
I
I
I

I
I

I
I
I
I
I
I

I



RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

=======================================================================

/S8

-0.00108
-0.00129
-0.00119
-0.00092
-0.00140
-0.00154
-0.00159
-0.00157
-0.00141
-0.00154
-0.00161
-0 .. 00159
-0.00144
-0.00156
-0.00165
-0.00165
-0.00144
-0.00157
-0.00166
-0.00167
-0.00144
-0.00157
-0.00166
-0.00168
-0.00144
-0.00157
-0.00166
-0.00168

-0.22731

0.03820
-0.02567

-0.00673
-0.00885
-0.04026
-0.29067
-0.03094
-0.00833
-0.03765
-0.29121
-0.02896
-0.00561
-0.02446
-0.29374
-0.01886
-0.00414
-0.01775
-0.29490
-0.01371
-0.00260
-0.01098
-0.29600
-0.00850
-0.00000
-0.00000
-0.29760
-0.00000

17 LOAD TAG

j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --j

X DIRECTION Y DIRECTION Z DIRECTION

2 1. 16466 0.05984 -0.00019
3 1.20109 -0.02008 -0.00052
4 1.23756 -0.15360 -0.00002
5 1.27420 0.00483 0.00080
7 1.04003 0.03535 -0.00096
8 1. 01520 -0.01780 -0.00116
9 1. 11364 -0. 19561 -0.00107

10 1. 26231 -0.00123 -0.00084

7 1.14726
8 1.12288
9 1.23303

10 1. 40618
11 0.67683
1'·' 0.58900..::,

1"' 0.70269...._,

14 0.92532
15 0.64317
16 0.55206
17 0.66427
18 0.88749
19 0.47228
20 0.36542
21 0.46862
22 0.69249
.-,~ 0.38593":"-'

24 0.27140
••,\C:- 0.36946..::,,.J

26 0.59268
27 0.29935
28 0.17720
29 0.26990
30 0.49217
31 O. 16068.,.,., 0.02633..;,..::,
33 0.11036
34 0.33083

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
8RW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 30 I

============~=~~~============================================

)\(** LOAD INDEX

.JOH\iT /--- GLOBAL DISPLACEt'1ENTS ---j-- ROTATION --j

NO. X DIRECTION Y DIRECTION Z DIRECTION

.JOINT
NO.

I
I

I
I
I
I

I
I
I
I
I
I

I
I
I
I
I
I

I



=======================================================================

=================n===!1l===~===========================================

-I "J&\'~ 2.110

1.3;

PAGE

2 1.16494 0.09224 -0.00015

"' 1.20139 0.01955 -0.00050
'-'
4 1.23787 -0.11112 -0.00003
t:' 1. 27453 0.03921 0.00074...J

7 1.04605 0.05871 -0.00096

8 1.01830 0.01037 -0.00116
9 1. 11407 -0.16555 -0.00107

10 1.25383 0.02345 -0.00086
11 0.62240 0.00536 -0.00127
12 0.53828 -0.01841 -0.00138
13 0.63920 -0.23999 -0.00143
14 0.81417 -0.01198 -0.00142

M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 10:53:14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

11 0.61606 -0.00728 -0.00126
12 0.53416 -0.03342 -0.00139
13 0.63684 -0.25592 -0.00143
14 0.82629 -0.02527 -0.00141
15 0.58562 -0.00687 -0.00127
16 0.50084 -0.03126 -0.00139
17 0.60228 -0.25665 -0.00145
18 0.79214 -0.02366 -0.00143
19 0.43097 -0.00464 -0.00130
20 0.33244 -0.02032 -0.00141
21 0.42627 -0.26013 -0.00148
22 0.61619 -0.01543 -0.00149
'1"7" 0.35279 -0.00343 -0.00131.s::..';l

24 0.24760 -0.01475 -0.00142
25 0.33704 -0.26177 -0.00149
,",' 0.52618 -0.01122 -0.00151..::0
')7 0.27438 -0.00216 -0.00131..:..;

28 O. 16259 -0.00913 -0.00142
29 0.24747 -0.26335 -0.00149
30 0.43555 -0.00696 -0.00151
31 0.14878 -0.00000 -0.00131
32 0.02644 -0.00000 -0.00142
33 0.10391 -0.26576 -0.00150
34 0.29009 -0.00000 -0.00152

u* LOAD INDEX 18 LOAD TAG GROUP_6 u*

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

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

·1
I
I
I
I
I

=======================================================================
r"1-STF:UDL BY CAST / REV. V2. 65 SER: a7c TI r1E : 1/ 18'/ 1990 10: 53: 14
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITH SCOUR PAGE 32

=============::==~~==~;~===================================

RESULTANT JOINT DISPLACEMENTS -----

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

15 0.59183 0.00501 -0.00128
16 0.50497 -0.01719 -0.00139

17 0.60479 -0.24171 -0.00144

18 0.77995 -0.01118 -0.00143

19 0.43641 0.00322 -0.00131

20 0.33660 -0.01105 -0.00141

21 0.42955 -0.25030 -0.00148
22 0.60383 -0.00719 -0.00149

23 0.35778 0.00232 -0.00131
24 1).25177 -0.00798 -0.00142

25 0.34071 -0.25459 -0.00148

26 0.51380 -0.00519 -0.00151

27 0.27890 0.00143 -0.00132
28 0.16677 -0.00491 -0.00142

29 0.25151 -0.25889 -0.00149

30 0.42317 -0.00319 -0.00151

31 O:f 15253 0.00000 -0.00132
.,.,., 0.03065 -0.00000 -0.00142
.':'1":'"

-=!'-=!' 0.10854 -0.26576 -0.00149
._:-_1

34 0.27773 -0.00000 -0.00152
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MADE BY r>.s-Io/'?t:'-j DATE /-/2-90 JOB t-O. '=2-81&2

CHECKED BVL..e tl-n-iDATE ~.(fo SEC. SHT. NO. IV
CALCULATIONS FOR 51'"".51- &rzl H~/??C: dn~/v.s:./
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DEPTH DIAM PHI GAMMA
IN IN LBSIINU3

456.00 78.00 36.0 .30D-01

PHI GAMMA
Y P

LBS/INU3
IN LBS/IN

38.0 • 28D-01
.000 .000
.108 2173.600

y P
.217 4023.624-

IN LBSIIN
.325 5148.501

.000 .000
.433 6132.585

.108 1011. 075
.542 7023.683

.217 2022.150
.650 7847.062

.325 3033.225
.758 8618.084

.433 4044.300
.867 9346.948

.542 5055.375
.975 10040.852

.650 6063.837
1.083 10705.109

.758 6643.389
1.192 11343.782

.867 7190.008
1.300 . 11960.059

.975 7709.373
2.925 21049.703

1.083 8205.672
1.192 8682.096
1.300 9141.152
2.925 15907.261

JOB Aku:.JJ-x::.rn ffle· @,-AtfJ,,/ R"us""" SHEET NO. P J i
MADE BY z::.~<:s DATE /':"/5-70 JOB tfJ.d3- 8 j!IPZ

CHECKED BY leef/-rnd/ DATE ~/1" SEC. SHT. NO. l.zIk
CALCULATIONS FOR "c:.....¢r&f -w.cm: 61ne-lv.s; 5)

P
LBSIIN

.000
795.600

1591. 200
2386.800
2852.557
3187.293
3489.748
3767.756
4026.416
4269.272
4498.899
4717.245
4925.818
7987.464

GAMMA
LBSIINU3

.280-01

.325

y
IN
.000
.108
.217

.433

.542

.650

.758

.867

.975
1.083
1.192
1.300
2.925

PHI

34.0

DIAM
IN

78.00

DEPTH
IN

288.00

GAMMA
LBSIINU3

• 33D-01

PHI

36.0

DIAM
IN

78.00

DIAM
IN

78.00

y P
IN LBS/IN
.000 .000
.108 331. 500
.217 663.000
.325 994.500
.433 1326.000
.542 1657.500
.650 1989.000
.758 2320.500
.867 2652.000
.975 2983.500

1.083 3091.864
- -- ---- ----T;-192-- ---- -- - -:318"4;544

1.300 3271.578
2.925 4538.838

DEPTH
IN

366.00

DEPTH
IN

120.00

1-'

I
I
I
I
I
I
I
I
II'
I
I
I
I
I
I
I
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P
LBSIIN

.000
2888.600
5777.200
7959.886
9481. 337

10859.026
12132.019
13324.065
14450.931
15523.748
16550.729
17538.154
18490.954
32544.079

y
IN
.000
.108
.217
.325
a 433

2.925

.542

.650

.758

.867

.975
1.083
1.192
1.300

PHI GAMMA
LBSIINU3

34.5 .310-01

DIAM
IN

78.00

DEPTH
IN

606.00

P
LBSIIN

.000
2602.600
4912.154
6285.436
7486.834
8574.711
9579.915

10521. 201
11411. 019
12258.156
13069.101
13848.810
14601. 178
25698.074

y
IN
.000
.108
.217
.325
.433

JOB Noclhern .4ve (! Ahw Rt'lI!r SHEET NO. PJ.5;

MADE BY ZS:5bn¢s DATE /-/5- to JOB toO.' q.z-81~z.

CHECKED BY I.&Htl1 DA TE_L=./l-j.ji.....~ .SEC. SHT. No._""'I...,y',,-O:,:,:=;...._-
CALCULA nONS FOR ~.,t ;::;:z"m¢ 4", I.ls,' $,

7

.542

.650

.758

.867

.975
1.083
1.192
1.300
2.925

DEPTH DIAM PHI GAMMA
IN IN LBS/INU3

732.00 78.00 33.0 .310-01

PHI GAMMA Y P
LBS/INU3 IN LBS/IN

33.0 .310-01 .000 .000

y P
.108 3489.200
.217 6978.400

IN LBS/IN .325 10076.310
.000 .000 .433 12002.295
.108 3260.400 .542 13746.292
.217 6520.800 .650 15357.756
8325 8849.619 .758 16866.750
.433 10541.133 .867 18293.235
.542 12072.816 .975 19651.298
.650 13488.100 1.083 20951.340
.758 14813.389 1. 192, . 22201.308
.867 16066.214 1.300 23407.444
.975 17258.946 2.925 41197.102

1.083 18400.721
1.192 19498.517
1.300 20557.819
2.925 36181.760

PHI GAMMA
LBSIINU3

34.0 .310-01

DIAM
IN

78.00

DIAM
IN

78.00

DEPTH
IN

684.00

DEPTH
IN

546.00
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
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NONE GIVEN

RESULTANT MEMBER FORCES -----

************************ RESULTS OF ANALYSIS *
***********************

=======================================================================
M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NOHTHERN A'v'ENUE BRIDGE OVER THE NE\~ RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR PAGE
============~=79Fr=~===================================== ==========

v v:~~;x/ zl1t> .

t1Et1BER FILEILOAD JOINT 1--- AXIAL ---1--- LOCAL .~, --/-- LOCAL Z __ ,I
1

SECTION NO. FORCE SHEAR FORCE t'lOI'1ENT

6 GROUP- 1 7 337.87 19.50 -326.62

COLUl'lN 2 -284.33 34.50 190.25

GF:OUP '"' 7 237.27 16.37 -287.34
_.I!..

2 -194.44 26.83 192.24

GROUP '7 7 256.57 15.97 -270.95
_.';'1

2 -213.74 27,23 168.57

GROUP_4 7 274.48 13.25 -221.99
,., -231.65 29.95 70.20
"-

GROUP 5 ... 215.61 12.52 -221.51
- I

2 -177.36 26.05 98.49

GROUP L 7 232.85 12.16 -206.88
_w

2 -194.60 26.41 -r-r ~C'Ii • ._.~

7 GROUP 1 8 2176.89 9.69 25.28

COLUMN 3 -2123.35 3.40 31.96

GROUP_2 8 1605.81 8.07 11.26
<' -1562.97 2.40 40.32
'-'

GROUP "' 8 1717.06 7.89 19.48
_+_1

3 -1674.23 2.59 28.69

GROUP-4 8 1737.36 6.97 34.76

3 -1694.53 3.50 -3.18

GF:OUP_5 8 1430.28 6.51 231103

"' -1392.03 2.84 10.34
'-'

GF:OUP _6 8 1529.63 6.34 30.36

3 -1491. 38 3.01 -0.04-

8 GROUP- 1 9 -648.20 21.45 -420.57

COLUT'IN 4 701. 74 -8.36 691. 61

GROUP_2 9 -713.23 17.46 -344.00

4 756.06 -6.99 566a21

GROUP <' 9 -521.90 17.34 -338.83
_0_'

4 564.73 -6.87 558.90

GF:OUP_4 0 -522.81 17.98 -348.60
i

4 565.64 -7.51 580.37

GROUP_5 9 -640.71 16.32 -:;;;18.04 /7'S'""
4 678.95 -6.97 529.79

GF:OUP_6 9 -469.85 16.22 -313.41

4 508.10 -6.87 523.27

TYPE OF THE PROBLEM :' PLANE FRAME RESTART STATUS
ACTIVE UNITS: KIPS FEET DEGREES

I
I

I
I
I
I
I
I
f
I
I
t
I
I
I
I··
t,
I
a-



=======================================================================

============TJ========~n=============================== ===============

v ~-2.Q.CXl~ Z/70 .

.:;> GF:OUP 1 10 1590.9:5 42.62 -1182.49
I -
COLU~lN 5 -1537.39 -29253 1838.34

GROUP- 2 10 1145.61 ::3 .. 61 -925 .. 39

5 -1102.77 -~~ 14 1441. 21~._l.

GROUP .,. 10 1274.75 34.31 -949.92
_"':'1

5 -1231. 92 -23.84 1478.55

GROUP_4 10 1276.96 36.41 -987.90
5 -1234. 13 -25.93 1554.56

GF:OUP_5 10 1026.79 32.07 -863.78

5 -988.54 -22.72 1361.87

GROUP_6 10 1142. 12 32.70 -885.68

5 -1103.87 -23.35 1395.22

38PAGESCOUR

T1t'1E : 1/18/1990 11: 02: 24

SECTION JOINT 1--- AXIAL ---1--- LOCAL Y --1-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT

RESULTANT MEMBER FORCES -----

t1EMBER
NO.

I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



LOCAL Z
MOl'1ENT

NONE GIVEN

15 502. 11 3.64 82.42

11 -492. 16 -3.64 -75. 15

15 368.66 3.34 60.64

11 -360.70 -3.34 -53.95

15 387.96 3.05 65.20

11 -380.00 -3.05 -59. 10

15 405.87 2.43 55.21

11 -397.91 -2.43 -50.34

15 332.95 'I I::"~ 44.58.:..-.!o

11 -325.84 -2.56 -39.45

15 350. 18 2.30 48.65

11 -343.07 -2.30 -44.05

16 2341. P -2.64 156.98
'-'

12 -2331. 18 2.64 -162.27

16 1737.20 -1. 97 124.59

12 -1729.23 1. 97 -128.54

16 1848.45 -2. 12 127.02

12 -1840.49
,., 12 -131. 27..:..

16 1868.75 -2.29 123.32

12 -1860.79 2.29 -127.89

16 1547.61 -1.92 109.24

12 -1540.50 1.92 -113.c~7

16 1646.96 -2.05 111.41

12 -1639.85 2.05 -115.51-

17 -483.96 r:: 1'":' l!-5:z
.., r'j

-.!. ... ..ik

13 W?3.91 -5. i2 -34:188

17 -581.84 4.21 351179

13 589.80 -4:121 -27,,37

17 -390.50 4. 11 ::7,,23

l' 398.47 -4. 11 -29.00
.....1

17 -391. 42 4.24 41.31

13 399.38 -4.24 -32.83

17 -523.37 . 3.89 ::'6.62 /i7
13 530.48 -3.89 -28.84

17 -352.51 3.80 37.90

13 359.62 -3.80 -30.30

JOINT j--- AXIAL ---j--- LOCAL Y --I--
NO. FORCE SHEAR FORCE

PLANE FRAME RESTART STATUS
FEET DEGREES

GROUP_4

GRDUP 1

GROUP _4

GROUP~3

GROUP_2

FILE/LOAD

SHAFT

17
SHAFT

11
SHAFT

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIM£ : 1/18/1990 11:02:24 - i

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRI~, INC.; PHOENl X~ PIP I ZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR PAGE 39

RESULTANT MEMBER FORCES -----

************************ RESULTS OF ANALYSIS *
***********************

=======================================================================

=============~=-==cn=:m-- ============================================I ,

V ,J.e: \'

i"1Ef1BER
SECTION

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I,

I
,I
f
I
I'-,'-

I
,I

f
I
I
I
I
I,

I
I
I
I ~

I



f1Ef1BER
NO.

RESULTANT MEMBER FORCES -----

SECTION JOINT 1--- AXIAL ---1--- LOCAL Y --1-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

29 GfWUP - 1 18 1755.17 18.49 -121. 46

SHAFT 14 -1745.21 -18.49 158.43

GROUP ~, 18 1277.00 14.41 -91.34
_.t:.

14 -1269.04 -14.41 120.16

GROUP <' 18 1406.14 14.83 -96.46
_"_I

14 -1398.18 -14.83 126.13

GROUP_4 18 1408.35 15.27 -89.85

14 -1400.39 -15.27 120.40

GF:OUP c- 18 1144.13 13.30 -75.04
_,J

14 -1137.01 -13.30 101.64

GROUP_6 18 1259.45 13.68 -79.61

14 -1252.34 -13.68 106.97

M-STRUDL BY CAST! REV. V2.65 SER: ale TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF i1AFHCOFA COUNTY
NORTHERI'.j AVENUE BfU DGE ovm THE NEt;,) F; IVEE
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYS IS OF RIVER PIER BENTS l;H THOUT SCOUR PAGE 40
~~~~~~~~:~~~~~~~~;:7;;~~~~~~=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

=======================================================================

I
I'
I
I
I,
I
I
I
I:·,· ,..~.~"
. ..

I
i
I
I
I
I
I
I

"'



--,f

NONE GIVEN

SCOUR

"1"II'1E : 1/18/1990 11:02:24

! AXIAL ---1--- LOCAL Y --1-- LOCAL Z
FORCE SHEAR FORCE MOMENT

~":! 576.77 -4.69 55.81
..oj

67 -564.33 4.69 -67.54

23 428.39 7' 1::'''''' 43.56-'~" ..J!

67 -418.43 ..,. 1::'-' -52.48'':'' • .,J I

23 447.69 -3.74 44.80

67 -437.73 3.74 -54. 15
,..,.,. 465.59 -~ 14 7;7 17
,4.,;.

,_I. ,_1/ •

67 -455.64
.,. 14 -45.02·oJ •

,..,.,. 386.28 -2.64
""7~ ;-'j'-,

..::, ..:.'
·.;...:..k..::.

67 -377.39 2.64 -38.82
...,~ 403.52 -2.80 -::":!" 'T'T
.a:,.._,

,_I._I", ,_"_,

67 -394.63 2.80 -40.32

24 2415.79 -4.02 68.98

68 -2403.35 4.03 -79.04

24 1796.93 -3.37 55 .. 20

68 -1786.97 3.38 -63.65

24 1908. 18 -3.32 55.86

68 -1898.23 3.33 -64. 17

24 1928.48 -3.08 53.41

68 -1918.53 3.09 -61, .,..,
.L"::'

24 1600.95 -2.89 47.71

68 -1592.06 2.90 -54.95

24 1700.30 -2.84 48.30

68 -1691. 41 2.85 -55.41-

25 -409.31 -2.33 42.40

69 421.75 2.31 -48.20
rye -522. 11 -1.62 34. 18
k".,)

69 532.07 1. 61 -38.21
,..,'" -330.78 -1.92 34.55
..::...J

69 340.74 1.91 -39.33

25 -331. 70 -21120 36.85

69 341.65
,.., 18 -42.33...::..

25 -470.04 -1.74
~~ 13.::'..::'1. /'1't

69 478.93 1. 73 -37.48

25 -299. 18 -2.01 33.47

69 308.07 2.00 -38.48

JOINT
NO.

PLANE FRAME RESTART STATUS
FEET DEGREES

GROUP_1

FILE/LOAD

19 GROUP- 1
SHAFT

GROUP_2

GROUP_3

GROUP_4

GROUP_5

GROUP_6

~e GROUP 1..::..~!

SHAFT
GROUP_2

GROUP_3

GROUP_4

GROUP_5

GROUP_6

13
SHAFT

M-STRUDl BY CAST! REV. V2.65 SER: a7e
FLOOD CONTROL DISTR ICT OF Mf:;R ICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT

RESULTANT MEMBER FORCES -----

************************ RESULTS OF ANALYSIS *
***********************

=======================================================================

PAGE 41

===============rJ==;rrA===~(i============================== ============

-/ ~J2ell1IV~ z/10

MEr'lBER
SECTION

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I)

I
I
t
I
I
I
I
I
'1/

~....

I
I
I
I'
I
I
t
I
I



/:50

SECTION
TAG.

31 GROUP 1 26 1829.82 2.66 7 "'~

-
... .J.~'

SHAFT 70 -1817.38 -2.66 -0.88

GROUP ..... 26 1336.72 1. 91
-:' 1::""

- ..::.
I. --1O

70 -1326.77 -1.91 -2.78

GROUP_3 26 1465.87 21109 6.55

70 -1455.91 -2.09 -1.33

GROUP- 4 26 1468.08 1.68 11.50

70 -1458.12 -1.68 -7.29

GROUP_5 26 1197.46 1. 31 11.63

70 -1188.57 -1.31 -8.36

GF~OUP_6 26 1312.79 1.46 10.73

70 -1303.90 -1.46 -7.07

RESULTANT MEMBER FORCES -----

JOINT 1--- AXIAL ---1--- LOCAL Y--1-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

M-STRUDL BY CAST / REV. V2.65 SER: ale TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BR I DGE OVER THE NEW RI \/ER
BR\~, INC.; PHOEN I X, AR I ZONA; ,] ANUARY , 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR PAGE 42
oooooooooooooooo~o~~~oo;!~:o==ooooooooooooooooooooooooo000

=======================================================================

r1EMBER
NO.

I
I
I
,I
I
I

'-'-.

I
1
I
I
ii'
I,
I
I
I
I
I
I



==============~============~===========================================

NONE GIVEN

SCOUR

TU1E : 1/18/1990 11:02:24

PLANE FRAME RESTART STATUS
FEET DEGF:EES

M-STRUDL BY CAST 1 REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHEF-:N Ai.jENUE,BR I DGE OVER THE NEW RIVEH
BRI') , INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT

RESULTANT MEMBER FORCES -----

************************ RESULTS OF ANALYSIS *
***********************

PAGE 43

====================TJ==~==n~========================== =============

./ ~~~. zl1 0

r1EMBER FILEiLOAD JOINT 1--- AXIAL ---1--- LOCAL Y --i-- LOCAL Z --I

SECTION NO. FORCE SHEAR FORCE r'lOt'1ENT

15 GROUP- 1 31 641.37 -1.53 0.00

SHAFT 8"<' -631. 42 1.53 -3.06...)
GROUP '") 31 480.07 -1.23 -0.00_....

83 -472.11 1.23 -2.45

GROUP _3 31 499.37 -1.24 0.00

83 -491. 41 1.24 -2.48

GfWUP_4 31 517.30 -1.10 0.00

83 -509.34 1. 10 -2.21

GROUP C" 31 432.46 -0.99 0.00
-:J

Q"<' -425.35 0.99 -1.97
Uo_l

GfWUP-P 31 449.69 -1.00 0.00

83 -442.58 1.00 -2.00

21 GROUP 1 --:r,., 2480.49 2.03 -0.00
- "_'k

SHAFT 84 -2470.53 -2.01 4.04

GROUP_2 ~..., 1848.68 1.39 -0.00.:;.Jf..

84 -1840.72 -1.38 2.77

GROUP_3 32 1959.94 1.56 0.00

84 -1951.97 -1.55 3.11

GROUP_4 32 1980.24 1.68 0.00

84 -1972.27 -1.67 7 oo;rC"
'';''. ,_'...I

GROUP_5 32 1647.17 1. 29 0.00

84 -1640.06 -1.28
..., C"~

~. ·..JI

GROUP_6 32 1746.52 1. 44 -0.00

84 -1739.41 -1.43 2.88-

27 GROUP 1 ""::-"':!' -344.61 -1. 41 0.00
,_1 __'

SHAFT 85 354.56 1.40 -2.81

GROUP '") -::'":!' -470.35 -0.80 0.00_.... ,_1,_'

85 478.32 0.79 -1.59

GROUP ":! ~"':!' -279.02 -1.14 -0.00
_,_I '-"-'

85 286.98 1. 13 _~ '-'7
4.41

GHOUP - 4 33 -27'"-1.93 -1. 11 -0.00

85 287.90 1. 10 -2.21

GHOUP_5 33 -423.82 -0.70 -0.00

85 430.93 0.69 -1. .~09 /7/

GROUP-6 33 -252.96 -1.01 -0.00

85 260.07 0.99 -2.00

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I
I

I
I
I
I
I
"

I
I
t
I
I
I,
,
I
I
I



RESULTANT MEMBER FORCES -----

SECTION JOINT /--- AXIAL ---1--- LOCAL Y--1-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

33 GROUP - 1 34 1894.52 -0.98 -0.00

SHAFT 86 -1884.57 0.98 -11 '77

GROUP r') 34 1388.48 -0.82 -0,,00
-"-

86 -1380.52 0.82 -1.64

GROUP '" 34 1517.63 -0.80 -0.00
_oJ

86 -1509.67 0.80 -1. 61

GROUP_4 34 1519.84 -0.98 -0.00

86 -1511.88 0.98 -1.96

GROUP_5 34 1243.68 -0.91 0.00

86 -1236.57 0.91 -1. 81

GROUP _6 34 1359.01 -0.89 -0.00

86 -1351.90 0.89 -1.78

=======================================================================
M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR PAGE 44
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t1Et'1BER
NO.

I
I
I
I
I
,I
I
I
t
I
I
I,
I
I
I
I
I
I



/53

NONE GIVENPLANE FRAME RESTART STATUS
INCHES RADIANS

15 LOAD TAG

,., 0.55773 -0.02747 -0.00029
..:.

3 0.55693 -0.14498 -0.00073

4 0.55606 -0.33646 -0.00003

5 0.55537 -0.10754 0.00119

7 0.45483 -0.02081 -0.00068

8 0.39414 -0.09895 -0.00075

9 0.47120 -0.35091 -0.00069

10 0.61152 -0.07406 -0.00055

11 O. 18319 -0.01185 -0.00074

12 0.12688 -0.05028 -0.00067

13 0.18525 -0.36324 -0.00079

14 0.30684 -0.03803 -0.00097

15 0.16558 -0.01115 -0.00073

16 0.11095 -0.04702 -0.00066

17 0.16623 -0.36392 -0.00079

18 0.28355 -0.03559 -0.00097

19 0.07887 -0.00748 -0.00071

20 0.03354 -0.03054 -0.00063

21 0.07194 -0.36712 -0.00078

22 0.16579 -0.02319 -0.00099
t")"::' 0.03631 -0.00552 -0.00071
~._I

24 -0.00409 -0.02217 -0.00062

25 0.02532 -0.36859 -0.00077

26 0.10664 -0.01686 -0.00099

27 -0.00589 -0.00346 -0.00070

28 -0.04129 -0.01371 -0.00062

29 -0.02102 -0.36997 -0.00077

30 0.04754 -0.01045 -0.00098

31 -0.07308 -0.00000 -0.00070

32 -0.10048 -0.00000 -0.00062

33 -0.09486 -0.37200 -0.00077

34 -0.04693 -0.00000 -0.00098

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS .OF RIVER PIER BENTS WITHOUT SCOUR PAGE 45

************************ RESULTS OF ANALYSIS *
***********************

RESULTANT JOINT DISPLACEMENTS -----

====================(j====I7N===(Y1======================================
v 1~(J~ Z/1"D

=======================================================================

JOINT /--- GLOBAL DISPLACEMENTS ---j-- ROTATION --j

NO. X DIRECTION Y DIRECTION Z DIRECTION

:t;:f.* LOAD INDEX

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I

I
I

I
I
I
,I
I
\1
I
I,

I
I
I

I
I
I
I
I



GROUP_2 u*16 LOAD TAG

2 0.45015 -0.01986 -0.00020

3 0.44951 -0.10731 -0.00057

4 0.44882 -0.25673 -0.00002

5 0.44828 -0.07791 0.00092

7 0.37134 -0.01524 -0.00054

8 0.31979 -0.07340 -0.00061

9 0.3813i) -0.27245 -0.00056

10 0.48835 -0.05384 -0.00045

11 0.15112 -0.00879 -0.00060

12 0.10377 -0.03739 -0.00054

13 0.15057 -0.28652 -0.00064

14 0.24333 -0.02777 -0.00077
jt:" 0.13675 -0.00828 -0.00060
• .J

16 0.09086 -0.03497 -0.00054

17 0.13520 -0.28734 -0.00064

18 0.22471 -0.02600 -0.00078

19 0.06587 -0.00557 -0.00058

20 0.02807 -0.02273 -0.00051

21 0.05903 -0.29125 -0.00063

22 0.13063 -0.01696 -0.00079

23 0.03104 -0.00411 -0.00058

24 -0.00246 -0.01651 -0.00051

25 0.02136 -0.29311 -0.00063
0"\' 0.08341 -0.01234 -0.00079
"::'0

27 -0.00350 -0.00259 -0.00057

28 -0.03265 -0.01021 -0.00050

29 -0.01608 -0.29489 -0.00062

30 0.03623 -0.00765 -0.00079

31 -0.05851 -0.00000 -0.00057
":!'.., -0.08068 -O.OOO(H) -0.00050
'-''';'

33 -0.07576 -0.29760 -0.00062

34 -0.03916 -0.00000 -0.00079

:~u LOAD INDEX 17 LOAD TAG GF:OUP_3 ***

!'1-STRUDL BY CAST I REV. V2.65 SER: a7e nt1E : 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY; 1990
n TLE: ANALYS IS OF RIVER PIER BENTS \iH THOUT SCOUR PAGE 46

RESULTANT JOINT DISPLACEMENTS -----

===================()====n===~rr=======================================

v ~~Q~ Z!1o '

=======================================================================

JOINT /--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

U* LOAD INDEX

I
I

I
I

I

I
I

I

I
I,:
I
I

I
I

I
,I
I

I
I

RESULTANT JOINT DISPLACEMENTS -----

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION



RESULTANT JOINT DISPLACEMENTS -----

=======================================================================

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

-0.00022
-0.00059
-0.00003

0.00095
-0.00055
-0.00061
-0.00056
-0.00045
-0.00060
-0.00054
-0.00064
-0.·00078
-0.00060
-0.00054
-0.00064
-0.00079
-0.00058
-0.00051
-0.00063
-0.00080
-0.00057
-0.00051
-0.00063
-0.00080
-0.00057
-0.00050
-0.00062
-0.00080
-0.00057
-0.00050
-0.00062
-0.00079

-0.02110
-0.11442
-0.26895
-0.08616
-0.01606
-0.07812
-0.28058
-0.05933
-0.00919
-0.03971
-0.29052
-0.03047
-0.00865
-0.03714
-0.29107
-0.02851
-0.00581
-0.02413
-0.29365
-0.01858
-0.00429
-0.01751
-0.29484
-0.01351
-0.00269
-0.01083
-0.29596
-0.00837
-0.00000
-0.00000
-0.29760
-0.00000

0.45210
0.45145
0.45074
0.45019
0.36984
0.31':170
0.38166
0.49416
0.14931
0.10300
0.15000
0.24745
0.13498
0.09009
0.13461
0.22862
0.06443
0.02730
0.05828
0.13344
0.02979

-0.00322
0.02055
0.08565

-0.00456
-0.03339
-0.01696
0.03790

-0.05925
-0.08140
-0.07673
-0.0384234

33

30

::::

25

8

4
5
7

20

27

31

26

28
29

22
'r'7
..::.., ..:.'

24

21

9
10
11
12
13
14
15
16
17
18
19

t1-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIi'lE : 1I18i1990 11:02:24
FLOOD CONTF:OL DISTR ICT OF t-IAR ICDPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BF:W, INC.; PHOEN IX, AR I zm·1A; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR PAGE 47
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I
t

I,
I
I,
Ir'
\1
I
I

,I

I
,I

I
I

I **:t: LOAD INDEX 18 LOAD TAG GROUP_4 ***

/55'"' 0.38418 0.00917 -0.00023..:;.

"' 0.42496 -0.08430 -0.00058
-..I

4 0.46566 -0.23748 -0.00003

5 0.50653 -0.05489 0.00095

J

II RESULTANT JOINT DISPLACEMENTS -----

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

I



RESULTANT JOINT DISPLACEMENTS ---~-

=======================================================================

/54:-

-0.00047
-0.00058
-0.00058
-0.00052
-0.00051
-0.00051
-0.00066
-0.00086
-0.00050
-0.00050
-0.00066
-0.00086
-0.00049
-0.00048
-0.00065
-0.00087
-0.00049
-0.00047
-0.00064
-0.00087
-0.00048
-0.00047
-0.00064
-0.00087
-0.00048
-0.00047
-0.00064
-0.00087

-0.01682
-0.07899
-0.28054
-0.05942
-0.00956
-0.04014
-0.29050
-0.03051
-0.00900
-0.03754
-0.29105
-0.02856
-0.00604
-0.02438
-0.29364
-0.01861
-0.00445
-0.01770
-0.29483
-0.01353
-0.00279
-0.01095
-0.29595
-0.00838
-0.00000
-0.00000
-0.29760
-0.00000

19 LOAD TAG

1--- GLOBAL DISPLACEMENTS ---j-- ROTATION --I
X DIRECTION Y DIRECTION Z DIRECTION

2 0.34665 0.01006 -0.00017
"< 0.38304 -0.06756 -0.00051'.'
4 0.41937 -0.20098 -0.00002
5 0.45586 -0.04177 0.00081
7 0.28484 -0.01377 -0.00042
8 0.27001 -0.06539 -0.00052
9 0.35648 -0.24314 -0.00052

10 0.48280 -0.04824 -0.00047

7 0.31147
8 0.29788
9 0.39487

1() 0.54154
11 O. 12419
12 0.09449
13 O. 15692
14 0.26638
15 O. 11204
16 0.08243
17 O. 14113
18 0.24569
19 0.05222
20 0.02390
21 0.06287
22 O. 14129
,-.7 0.02284,,::,.':'l

24 -0.00453
25 0.02421
26 0.08895
27 -0.00630
28 -0.03263
29 -0.01421
30 0.03669
31 -0.05270
'7r"i -0.07734.';'1,£

"<"< -0.07543"_10-'

34 -0.04682

M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR PAGE 48

RESULTANT JOINT DISPLACEMENTS -----

======================rr===============================================
.; ~~Q1Ji) 2.110

*** LOAD INDEX

JOINT
NO.

JOINT j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

I
I
I

I
I
If
t
I
I

I
J
I
I
I
I
I

I
I
I



PAGE

-0.00046
-0.00046
-0.00059
-0.00077
-0.00046
-0.00045
-0.00059
-0.00077
-0.00045
-0.00043
-0.00058
-0.00078
-0.00045
-0.00043
-0.00058
-0.00078
-0.00044
-0.00042
-0.00058
-0.00078
-0.00044
-0.00042
-0.00057
-0.00077

11 O. 11499 -0.00792

12 0.08640 -0.03331
1< O. 14224 -0.25579...._,

14 0.23596 -0.02'+88
15 n 10389 -0.00747.".
16 0.07548 -0.03116

17 O. 12800 -0.25652

18 0.21749 -0.02329

19 0.04912 -0.00502

20 0.02244 -0.02025

21 0.05746 -0.26004

22 O. 12438 -0.01519
0....,,7 0.02218 -0.00371
£ ..:..

24 -0.00333 -0.01471

25 0.02261 -0.26171

26 0.07773 -0.01105

27 -0.00454 -0.00233

28 -0.02881 -0.00910

29 -0.01203 -0.26332

30 0.03116 -0.00685
~1 -0.04711 -0.00000
._1.1,

.,. .... -0.06934 -0.00000

.':'IL

33 -0.06724 -0.26576

34 -0.04325 -0.00000

M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME: 1/18/1990 11:02:24
FLOOD CONTROL DISTRICT OF r~1ARICOF'A COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENTS WITHOUT SCOUR

RESULTANT JOINT DISPLACEMENTS -----

====================e====7J========~=~=================================

,/ ~@j\) tho

=======================================================================

JOINT 1--- GLOBAL DISPLACEMENTS ---/-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

I

I
I
I

I

I
I
I
I
I

I
I

I *** LOAD INDEX 20 LOAD TAG GROUP_6 ***

I
I
I
I
I

RESULTANT JOINT DISPLACEMENTS -----

JOINT 1--- GLOBAL DISPLACEl'1ENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

,.., 0.34839 0.00896 -0.00020
..::.
.::. O. ~'::'8477 -0.07390 -0.00052

4 0.42109 -0.21189 -0.00003

5 0.45756 -0.04914 0.00085

7 0.28350 -0.01450 -0.00042

8 0.26993 -0.06961 -0.00052

9 0.35680 -0.25040 -0.00052

10 0.48799 -0.05314 -0.00047

11 O. 11337 -0.00828 -0.00046

12 0.08572 -0.03538 -0.00046

13 O. 14174 -0.25936 -0.00060

14 0.23963 -0.02729 -0.00077



TIt'1E: 1/18/1990 11:02:24

/5"8

50PAGESCOUR

15 0.10231 -0.00780 -0.00046., 0.07480 -0.03309 -0.00045
1.0

17 0.12747 -0.25985 -0.00059

18 0'.22098 -0.02554 -0.00078

19 0.04783 -0.00524 -0.00045

20 0.02i76 -0.02150 -0.00043

21 0.05679 -0.26218 -0.00058

'"''"' 0.12689 -0.01664 -0.00079
L.k

23 0.02106 -0.00386 -0.00044

24 -0.00401 ..,.0.01561 -0.00043

25 0.02188 -0.26326 -0.00058

26 0.07974 -0.01210 -0.00079

27 -0.00549 -0.00243 -0.00044

28 -0.02947 -0.00965 -0.00042

29 -0.01282 -0.26427 -0.00058

30 0.03264 -0.00749 -0.00078

31 -0.04777 -0.00000 -0.00044
-=!'ry -0.06998 -0.00000 -0.00042
._1":"

"1"00::- -0.06811 -0.26576 -0.00058
._10_1

34 -0.04259 -0.00000 -0.00078

M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYS IS OF RIVEF; PIER BEt'HS WITHOUT

RESULTANT JOINT DISPLACEMENTS

=======================================================================

=======================================================================

JOINT j--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION
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I
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= 948.00 IN
= .361D+07 LBS/IN**2

v oIAf-1ETER t1ot1ENT OF AREA
!\

INERTIA
IN IN IN:+::+:4 INn2

.00
60.000 .6360+06 •283D+04

216.00

PILE LENGTH
MODULUS OF ELASTICITY OF PILE

2 SECTION (5)

I N PUT I N FOR MAT ION

*********************************

:f LATERALLY LOADED PILE ANALYSIS - Cor-1624G *
*

:«

* PC ADAPTATION OF CO~1624 *
* *
* ORIGINALLY WRITTEN BY REESE AND SULLIVAN AT :+:

:+: UNIVERSITY OF TEXAS AT AUSTIN :+:

:+: *
:+: ADAPTED FOR PC USE BY :+:

* :+:
;; GEOSOFT ** 1442 LINCOlN AVE., SUITE 146 ** ORANGE, CA 92665 (714) 998-4030 *
:+: *
* *:+: PORTIONS (C) COPYRIGHT 1984 GEOSOFT *
* *
:+: *
"""::"~~~";i;;:""""""""""""""

***********************************************************
:~ *

PiLE GEOMETRY AND PROPERTIES

THE LOADING IS STATIC

UNITS--ENGL

NORTHERN AVE. SHAFTS WITH SCOUR
1

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



/~7

79
.1000-04 IN

=
=

.4780+04

588.00 IN

852.00 IN
948.00 IN

.4400+02 LBS/IN**3

792.00 IN
852.00 IN

.4400+02 LBS/IN**3

732.00 H4
792.00 IN

.4400+02 LBS/IN**3

612.00 IN
732,00 IN

.440D+02 LBSfIN**3

.1820+07

588.00 IN
612.00 IN

.2550+02 LBS/IN**3

=
=
=

=
=
=

=
=

=

=
=
=

=
=
=

=

x~ IN C~LBS/IN*%2 PHI~DEGREES ESO

588.00 .0000+00 36.000 n*n
612,00 .0000+00 40.000 *'"''''/1''''!.•• .,...:jor,.

732.00 .OOOD+OO 32.000 :t;U:U

792.00 .OOOD+OO 36.000 **U*
852.00 .OOOD+OO 33.000 u***
948.00 .OOOD+OO. 33.000 UU*

DISTRIBUTION 0:- STRENGTH PARAMETERS WITH DEPTH
6 POINTS

LAYER 4
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRAOE REACTION

LAYER 5
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRAOE REACTION

948.00
78.000

UWER ::;.
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

LAYER 2
THE SOIL IS A SAND
XAT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT WITH DEPTH
6 POINTS

X~IN WEIGHT,LBS/IN**3
588.00 .300-01
612.00 •36D-01
732.00 •36D-01
792.00 .300-01
852.00 .320-01
948.00 •32D-01

LAYER 1
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

X AT THE GROUND SURFACE

5 LAYER<S) OF SOIL

FINITE DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS
TOLERANCE ON DETERMINATION OF DEFLECTIONS

SOILS INFORMATION

I
I
I
I
I
I
I
I
I

I"\

I
I
I
I
I
I
I
I
I



1~8

PCT PCD

. 16D+04 .14D+0~

PCT PCD

. 13D+03 . 23D+Oi

100
.12D+02 IN

= 6
= 17

1
1
SHAFTS WITH SCOUR

3

DEPTH DIAM PHI GAMt1A A B

IN IN LBSIINU3

12.00 78.00 38.0 . 32D-01 2.72 2.04

Y P
IN LBS/IN
.000 .000
.108 33.150
.217 66.300
.325 99.450
.433 132.600
.542 165.750
.650 198.900
.758 232.050
.867 246.941
.975 254.776

1.083 261.994
1.192 268.699
1.300 274.971
2.925 366.111

80.925 366.111
158.9:25 366.111
236.925 366.111

DEPTH DIAM PHI GA~1t1A A l:i
'-'

IN IN LBSllNU3

84.00 78.00 36.0 •35D-01 2.06 1.50

Y P
IN LBSIIN
.000 .000
.108 -400.400
.217 800.800

THE NUMBER OF CURVES
THE NUMBER OF POINTS ON EACH CURVE

OUT PUT I N FOR MAT ION

***********************************

MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE ANALYSIS =
MAXIMUM ALLOWABLE DEFLECTION =

GENERATED P-Y CURVES

UN ITS--ENGL

INPUT CODES
QUTPT = -2
KCYCL =
f:::BC =
f<PYOP =
INC =

NORTHERN AVE.

I
I
I
11

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



I
.325 1201.200 JmOl~~.433 1601.600 V 1./"...! !---

.542 1883.749 \.

I
.650 1988.834
.758 2082.242
.867 2166.696
.975 2244.027

I
1.083 2315.538

1.192 2382.190
1.300 2444.711

I
2.925 3354.575

80.925 3354.575
158.925 3354.575

236.925 3354.575

I
DEPTH DIAt~ PHI GAMt~A A B PCT PCD

I
IN IN LBSIINU3

174.00 78.00 34.0 .35D-Cl1 1. 36 .96 •45D+04 . 23D+O~

y P

I
IN LBS/IN
11000 .. 000

.108 829.400

I
.217 1658.800
~"'t:" 2488.200

11 .:"''::\;.)

.433 2978.860

I
.542 3209.682
.650 3411. 492
.758 3591.988
.867 3756.042

I
.975 3906.956

1.083 4047.084
1.192 4178.170

I
1.300 4301.546
2.925 6099.874

80.925 6099.874
158.925 6099.874

I
236.925 6099.874

I
DEPTH DIAN PHI GAt~MA A B PCT PCD

IN IN LBSIINU3

234.00 78.00 34.5 .34D-()1 1.06 .71 . 74D+04 .32D+O:

I
y P
IN LBS/IN
.000 .000

I
.108 1115.400
.217 2230.800
.325 3045.178
.433 3411.020

I
.542 3724.795
.650 4002.476
.758 4253:342

I
.867 4483.326
~975 4696.487

1.083 4895.740

1.192 5083.259

I
1.300 5260.715
2.925 7854.025

80.925 7854.025

I
158.925 7854.025 /bl
236.925 7854.025



PCD

•39D+<X

pcn

•34D+O

PCT

• 14D+05

PCT

. l1D+05

.51

B

B

.53

= .226D+11 LES-IN
= -.220D+05 LBS
= . 177D+07 LBS

DIAf1 PHI f5Ar'1r1A A

IN LBS/IN**3
78.00 33.0 . 34D-01 .90

y P
IN LBSlIN
.000 .000
.108 1·413.777

.217 2082.108

.325 2611. 251

.433 3066.378

.542 3473.354

.650 3845.661

.758 4191.411

.867 4515.940

.975 4822.990
1.083 5115.305
1. 192 5394.969
1.300 5663.612
2.925 9617.454

80.925 9617. 1'+54

158.925 9617.454
236.925 9617.454

DIAM PHI GAr1r1A A

IN LBS/INU3
78.00 33.0 . 33D-01 .89

Y P
IN LBS/IN
.000 .000
.108 1623.295
.217 2440.532

""t":\C 3097.946.-'''-;,)

.433 3669.202

.542 4183.897

.650 4657.587

.758 5099.691

.867 5516.439

.975 5912.217
1.083 6290.253
1.192 6653.011
1.300 7002.420
2.925 12151.567

80.925 12151.567
158.925 12151.567
236.925 12151.567

DEPTH
IN

360.00

DEPTH
IN

312.00

ROTATIONAL RESTRAINT
LATERAL LOAD AT PILE HEAD
AXIAL LOAD AT PILE HEAD

v DEFLECTION r'lOMEl'lT TOTAL DISTR. SOIL FLEXURAL /7 D

" STRESS LOAD MODULUS RIGIDITY

IN IN LBS-IN LBS/INn2 LBS/IN LBSIINU2 LBS-INU2

:uu* :nuuUU ***:tUU** uuuuu UUUUU u:nuu:u ****uu:u:

PILE LOADING CONDITION

I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I



I .00 -.6170+00 .7880+07 . 999D+03 .OOOD+OO .OOOD+OO . 229D+13
~ {J< Q~J)12.00 -.613D+00 .761D+07 . 986D+03 .0000+00 .OOOD+OO .2290+13

24.00 -.6080+00 .7330+07 . 973D+03 .OOOD+OO .0000+00 .2290+13 7/10

I
36.00 -.6030+00 .7060+07 . 960D+03 .0000+00 .0000+00 .2290+13
48.00 -.5970+00 .6790+07 .9470+03 .OOOD+OO .0000+00 .2290+13
60.00 -.591D+00 .6510+07 .9340+03 .0000+00 .OOOD+OO .229D+13
72.00 -.5840+00 .6230+07 .921D+03 .OOOD+OO .0000+00 .2290+13

I 84.00 - .. 577D+OO • 596D+07 .9080+0:':: .OOOD+OO .OOOD+OO .22%+13
96.00 -.569D+00 •568D+07 . 895D+03 .OOOD+OO 1I000D+OO .229D+13

108.00 -.5620+00 .5400+07 . 882D+03 .0000+00 .0000+00 .2290+13

I
120.00 -.5540+00 .5120+07 •869D+03 .0000+00 .0000+00 .229D+13
132.00 -.5450+00 .4850+07 .8560+03 .OOOD+OO .0000+00 .2290+13
144.00 -.5360+00 .4570+07 .8420+03 .0000+00 .0000+00 .2290+13
156.00 -.5270+00 .4290+07 .8290+03 .0000+00 .0000+00 .2290+13

I 168.00 -.5180+00 .4010+07 .8160+03 .0000+00 .0000+00 . 229D+13
180.00 -.5080+00 .3720+07 .803D+03 .0000+00 .0000+00 . 229D+13
192.00 -.499D+00 •344D+07 . 789D+03 .0000+00 • ()OOO+OO .2290+13

I
204.00 -.4890+00 .316D+07 .7760+03 .OOOD+OO .OOOD+OO .229D+13
216.00 -.4780+00 .2880+07 . 433D+03 .0000+00 .0000+00 .4420+13
228.00 -.4680+00 .2600+07 • 427D+03 .0000+00 .0000+00 .6550+13
240.00 -.458D+OO .231D+07 . 421D+03 .OOOD+OO .0000+00 .655D+13

I 252.00 -.4'+70+00 .203D+07 .4150+03 .OOOD+OO .OOOD+OO . 655D+13
264.00 -.4370+00 .1750+07 .4090+03 .OOOD+OO .OOOD+OO .,~55D+13

276.00 -.4270+00 .147D+07 .4030+03 .OOOD+OO .OOOD+OO · .;;;55D+13

I
288.00 -.416D+00 .1180+07 .3960+03 .0000+00 .0000+00 .6550+13
300.00 -.4050+00 .9020+06 .3900+03 .0000+00 .OOOD+OO .655D+13
312.00 -.395D+00 . 619D+06 •384D+03 .OOOD+OO .OOOD+OO .6550+13
324.00 -.3840+00 .3360+06 .3780+03 .0000+00 .0000+00 .6550+13

I 336.00 -.374D+00 .5370+05 .3720+03 .OOOD+OO .0000+00 .6550+13
348.00 -.3630+00 -.2290+06 .3760+03 .OOOD+OO .0000+00 .655D+13
360.00 -.3530+00 -.512D+06 .3820+0::;: . (XIOD+i)O .0000+00 .6550+13

I 372.00 -.3420+00 -.7950+06 .3880+03 .0000+00 .OOOD+OO . 655D+13
384.00 -.3.310+00 -.1080+07 .3940+03 .0000+00 .0000+00 .6550+13

\ 396.00 -.321D+00 -.136D+07 .4000+03 .0000+00 .OOOD+OO . 655D+13
408.00 -.310D+00 -.164D+07 .4060+03 .0000+00 .0000+00 .655D+13

I 420.00 -.300D+00 -.1930+07 .4120+03 .OOOD+OO .OOOD+OO .655D+13
432.00 -.290D+00 -.2210+07 .4180+03 .0000+00 .OOOD+OO .6550+13
444.00 -.2790+00 -.2490+07 .4240+03 .0000+00 .OOOD+OO · .::';.550+13

I 456.00 -.2690+00 -.2770+07 .4310+03 .0000+00 .0000+00 .6550+13
468.00 -.2590+00 -.305D+07 .4370+03 .0000+00 .0000+00 • b5~ID+13
480.00 -.248D+00 -.334D+07 . 443D+03 .OOOD+OO .0000+00 .6550+13

I
492.00 -.2380+00 -.3620+07 .4490+03 .OOOD+OO .OOOD+OO .6550+13
504.00 -.228D+00 -.3900+07 . 455D+03 .0000+00 .0000+00 • 655D+13
516.00 -.2180+00 -.4180+07 .4610+03 .0000+00 .OOOD+OO .6550+13
528.00 -.209D+OO -.4460+07 .4670+03 .OOOD+OO .0000+00 .655D+13

I
540.00 -.199D+OO -.4740+07 .4730+03 .0000+00 .OOOD+OO .655D+13
552.00 -.189D+00 -.5030+07 •479D+03 .OOOD+OO .OOOD+OO •655D+13
564.00 -.1800+00 -.5310+07 .4850+03 .0000+00 .0000+00 .6550+13
576.00 -.1700+00 -.5590+07 .4910+03 .0000+00 .0000+00 .655D+13

I 588.00 -.1610+00 -.5870+07 .4970+03 .OOOD+OO .0000+00 .655D+13
600.00 -.1520+00 -.615D+07 .503D+03 .0000+00 .306D+03 .6550+13
612.00 -.143D+00 -.6420+07 .5090+03 .0000+00 .1060+04 •655D+1::"

I 624.00 -.13L1Q+OO -.6670+07 .5140+03 .OOOD+OO .1580+04 .655D+13
636.00 -.1250+00 -.689D+07 .5190+03 .0000+00 .2110+04 . 655D+13
648.00 -.1160+00 -.70BD+07 . 523D+03 .OOOD+OO .2640+04 . 655D+13

I
660.00 -.108D+00 -.7210+07 .5260+03 .OOOD+OO .3170+04 .6550+13
672.00 -.997D-01 -.7300+07 .5280+03 .OOOD+OO .3700+04 . 655D+13
684.00 -.9150-01 -.7340+07 .5290+03 .0000+00 .4220+04 .655D+13

696.00 -.836D-01 -.7320+07 .5280+03 .0000+(10 .4750+04 .655D+13

I
"-.;...:-

708.00 -.758D-01 -.7240+07 .5260+03 .0000+00 .5280+04 .6550+13
720.00 -.6810-01 -.710D+07 • 523D+03 .OOOD+OO .5810+04 .6550+13
732.00 -.6070-01 -.6910+07 .5190+03 .0000+00 .6340+04 .6550+1.3

I
744.00 -.5330-01 -.6660+07 . 514D+03 .0000+00 • 686D+04 .6550+13 /7/
756.00 -.4610-01 -.636D+07 .5070+03 .OOOD+OO .7390+04 •655D+13
768.00 -.3910-01 -.6000+07 .5000+03 .OOOD+OO .7920+04 .6550+13
780.00 -.3220-01 -.561D+07 .491D+03 .OOOD+OO .8450+04 .6550+13



I
I
I
I
I

792.00 -.254D-01 -.517D+07 . 482D+O:'::; .OOOD+OO . 898D+04 . 655D+13 fi{CL.QO
804.00 -·187D-01 -.4700+07 .4720+03 .0000+00 .9500+04 •655D+13 V

816~00 - ·1210-01 -.4210+07 .461D+03 .0000+00 ·100D+05 . 655D+13

828.00 -.5640-02 -.370D+07 •450D+03 .OOOD+OO ·106D+05 .655D+13 2/10

840.00 . 765D-03 -.318D+07 . 439D+03 .OOOD+OO ·111D+05 . 655D+13

852.00 .710D-02 -.266D+07 • 428D+03 .0000+00 ·116D+05 .6550+13

864.00 ·134D-01 -.215D+07 . 417D+03 .OOOD+OO · 121D+05 II ,~55D+13

876 .. 00 196D-01 -.1660+07 .407D+03 .0000+00 127D+05 .655D+13

888~OO . 258D-01 - .121D+07 . 397D+03 .OOOD+OO ·132D+05 .655D+13

·=tOO.OO .3200-01 -.814D+06 . 389D+03 .OOOD+OO ·1370+05 .655D+13

912.00 .381D-01 -.477D+06 .3810+03 .0000+00 ·143D+05 .6550+13

924.00 •442D-01 -.218D+06 .3760+03 .0000+00 ·1480+05 •655D+13

936.00 .504D-01 -.536D+05 •372D+03 .OOOD+OO . 153D+05 .655D+13

948.00 .565D-(11 .0000+00 .3710+03 .0000+00 •158D+05 .655D+13

-.3190-05 IN-LBS
-.312D-06 LBS

-.22000D+05 LBB
.225600+11 IN-LBS
.349180-03

= -.256D-03 IN-LBS
= .,6680-06 LBS

...,

.:..

IN
IN-LBS
LBSIINU2
LBS

= .233D+11 LBS-IN
= -.184D+05 LBS
= • 146D+07 LBS

= .OOOD+OO IN
=

-.617D+00
•788D+07
.9990+03
•434D+05

ROTATIONAL RESTRAINT
LATERAL LOAD AT PILE HEAD
AXIAL LOAD AT PILE HEAD

PILE HEAD DEFLECTION =
MAXIMUM BENDING MOMENT =
MAXIMUM TOTAL STRESS =
MAXIMUM SHEAR FORCE =
NO. OF ITERATIONS
MAXIMUM DEFLECTION ERROR

THE OVERALL MOMENT IMBALANCE
THE OVERALL LATERAL FORCE IMBALANCE

COMPUTED LATERAL FORCE AT PILE HEAO =
COMPUTED ROTATIONAL STIFFNESS AT PILE HEAD =
COMPUTED SLOPE AT PILE HEAD =

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT =
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT =

X DEFLECTION r'lOt<iENT TOTAL DISTR. SOIL FLEXURAL

STRESS LOAD t'lODULUS RIGIDITY

IN IN LBS-IN LBSIIN:n2 LBSIIN LBSIIN**2 LBS-INH2

*U** H**:~:\(**U UUUU:i::* u:n**:U:H n**uun *U*uu:n *:j:U:~***n

.00 -.507D+OO •655D+07 . 826D+03 .OOOD+OO .OOOD+OO .229D+13

12.00 -.504D+00 .6320+07 .816D+03 .0000+00 .OOOD+OO • 229D+13

24.00 -.500D+00 •610D+07 .805D+03 .OOOD+OO .OOOD+OO . 229D+13

36.00 -.495D+00 •587D+07 •794D+03 .OOOD+OO .OOOD+OO •229D+13

48.00 -.491D+00 •564D+07 .784D+0:'::. .OOOD+OO .OOOD+OO •229D+13 /1Z,

60.00 -.4850+00 .541D+07 .7730+03 .OOOD+OO .OOOD+OO .229D+13

72.00 -.4800+00 .519D+07 .7620+03 .OOOD+OO .0000+00 .229D+13

84.00 -.4740+00 . 496D+07 .7510+03 .0000+00 .0000+00 • 229D+13

PILE LOADING CONDITION

OUTPUT SUr'1MARY

OUTPUT VERIFICATION

I
I
I

I

I
I

I·

I
I
I
I
I

I
.1



I 96.00 -.4680+00 .4'730+07 .7400+03 .0000+00 .0000+00 .229D+13

~~~108.00 -.4620+00 .4500+07 .7300+03 .0000+00 .OOOD+OO .2290+13 V-
120.00 -.4550+00 .4270+07 .7190+03 .0000+00 .0000+00 .2290+13

I
132.00 -.4480+00 .4040+07 .7080+03 .0000+00 .0000+00 .2290+13 '2./1 0
144.00 -.4410+00 . 3800+(l7 .6970+03 .0000+00 .OOOD+OO .2290+13
156.00 -.4340+00 . 357D+07 . 686D+03 ,0000+00 .OOOD+OO .229D+13
1681100 --.4260+00 . 334D+07 .6750+03 .0000+00 .OOOD+OO .2290+13

I 180.00 -.418D+00 .3110+07 •664D+03 .OOOD+OO .OOOD+OO :I 229D+13
192.00 -.410D+00 . 288D+07 . 6530~-O3 .0000+00 .0000+00 .229D+13
204.00 -.4020+00 .2b4D+07 .6420+03 .0000+00 .OOOD+OO . 229D+13

I
216.00 -.3940+00 .2410+07 .3580+03 .0000+00 .0000+00 .4420+13
228.00 -.3850+00 .2180+07 • 353D+03 .0000+00 .0000+00 .6550+13
240.00 -.3770+00 .1940+07 .3480+03 .0000+00 .0000+00 .6550+13
252.00 -.3680+00 .1710+07 .3430+03 .0000+00 .0000+00 .6550+13

I 264.00 -.3600+00 .1480+07 .3380+03 .0000+00 .0000+00 .6550+13
276.00 -.3510+00 .1240+07 .3330+03 .0000+00 .0000+00 .6550+13
288.00 -.3420+00 .1010+07 .3280+03 .0000+00 .0000+00 .6550+13

I 300.00 -.3340+00 .7770+06 .3230+03 .0000+00 .0000+00 .6550+13
312.00 -.3250+00 .5440+06 .3180+03 .0000+00 .0000+00 .6550+13
324.00 -.3160+00 .3100+06 .313D+0::' .OOOD+OO .0000+00 . 655D+13

I
336.00 -.3080+00 . 765D+05 .3080+03 .0000+00 .0000+00 . 655D+13
3481100 -.299D+00 -.157D+06 .310D+03 .OOOD+OO .OOOD+OO • 655D-I-13
360.00 -.2900+00 -.391D+06 .3150+03 .OOOD+OO .OOOD+OO :0 655D+13
372.00 -.2820+00 ~.624D+06 . 320D+03 .OOOD+OO .0000+00 .6550+13

I 384.00 -.273D+00 -.8580+06 .3250+03 .0000+00 .0000+00 .6550+13
396.00 -.264D+00 -.1090+07 .3300+03 .OOOD+OO .0000+00 .6550+13
408.00 -.2560+00 -.1320+07 • 335D+03 .0000+00 .OOOD+OO .655D+13

I
420.00 -.2470+00 -.156D+07 .3400+03 .0000+00 .0000+00 .6550+13
432.00 -.2380+00 -.179D+07 .3450+03 .0000+00 .0000+00 • 65QD+13
444.00 -.2300+00 -.2020+07 .3500+03 .OOOD+OO .OOOD+OO .6550+1:3
456.00 -.221D+OO -.2260+07 . 355D+03 .0000+00 .OOOD+OO .6550+13

I 468.00 -.2130+00 -.249D+07 •360D+03 .0000+00 .0000+00 .6550+13
480.00 -.2050+00 -.2720+07 .3650+03 .0000+00 .0000+00 .655D+13
492.00 -.1960+00 -.296D+07 .3700+03 .0000+00 .0000+00 .6550+13

I
504.00 -.188D+00 -.319D+07 .3750+03 .0000+00 .0000+00 .6550+13
516.00 -.1800+00 -.3420+07 .3800+03 .OOOD+OO .0000+00 .6550+13
528.00 -.1720+00 -.366D+07 .3850+03 .0000+00 .OOOD+OO .6550+13
540.00 -.164D+00 -.389D+07 • :::0900+03 .OOOD+OO .OOOD+OO . 655D+1:::,

I 552.00 - .1560+00 -.4120+07 .3950+03 .0000+00 .0000+00 . 655D+13
564.00 -.1480+00 -.4350+07 .4000+03 .0000+00 .OOOD+OO . 655D+13
576.00 -.1400+00 -.4580+07 .4050+03 .0000+00 .0000+00 .6550+13

I
588.00 -.1330+00 -.4820+07 .4100+03 .0000+00 .0000+00 .655D+13
600.00 -.1250+00 -.5050+07 .4150+03 .OOOD+OO .3060+03 .6550+13
612.00 -.1180+00 -.5270+07 .4190+03 .0000+00 .1060+04 . 655D+13
624.00 -.1100+00 -.5480+07 .4240+03 .0000+00 . 158D+04 .6550+13

I 636.00 -.1030+00 -.5670+07 .4280+03 .0000+00 .2110+04 .6550+13
648.00 -.9590-01 -.5820+07 . 431D+03 .0000+00 • 264D+04 • 655D+13
660.00 -.8900-01 -.593D+07 .4330+03 .0000+00 .3170+04 .6550+13

I
672.00 -.8220-01 -.6010+07 . 435D+03 .0000+00 .3700+04 .6550+13
684.00 -.7550-01 -.6040+07 .4360+03 .0000+00 .4220+04 .6550+13
696.00 -.6890-01 -.6020+07 .4350+03 .0000+00 .4750+04 . 655D+13
708.00 -.625D-01 -.5960+07 .4340+03 .0000+00 .5280+04 .6550+1:"

I 720.00 -.5620-01 -.584D+07 .4320+03 .OOOD+OO .5810+04 • 655D+13
732,,00 -.500D-01 -.5690+07 .4280+03 .0000+00 .6340+04 ,,655D+13
744.00 -.4400-01 -.5480+07 .4240+03 .0000+00 . 686D+04 .655D+13

I
756.00 -.381D-01 -.523D+07 .4190+03 .OOOD+OO .7390+04 .6550+13
768.00 -.3230-01 -.4950+07 .4120+03 .0000+00 .7920+04 .6550+13
780.00 -.2660-01 -.4620+07 .4050+03 .0000+00 .8450+04 .6550+13
792.00 -.210D-01 -.426D+07 •398D+03 .OOOD+OO . 898D+04 .6550+13

I 804.00 -.1550-01 -.3880+07 .3890+03 .0000+00 •950D+04 .655D+13
816.00 -.1010-01 -.3470+07 . 381D+03 .OOOD+OO .100D+05 .6550+13
828.00 -.474D-02 -.3050+07 . 372D+03 .0000+00 .1060+05 •655D+13

I
840.00 .5300-03 -.2620+07 .3620+03 .0000+00 .1110+05 .6550+13 Ir~
852.00 . 574D-02 -.2190+07 • 353D+03 .0000+00 .11.60+05 .6550+13
864.00 .1090-01 -.1770+07 .3440+03 .OOOD+OO .1210+05 .6550+13
876.00 • 160D-01 -.1370+07 .3360+03 .OOOD+OO .1270+05 .6550+13



-.3410-05 IN-LBS
-.341D-06 LBS

-.18400D+05 LBS
.233100+11 IN-LBS
. 28103D-03

= .6270-03 IN-LBS
= -.157D-05 LBS

PILE HEAD DEFLECTION = -.507D+00 IN

MAXIMUM BENDING MOMENT = .6550+07 IN-LBS

MAXIMUM TOTAL STRESS = .8260+03 LBSIlNU2

MAXIMUM SHEAR FORCE = .3570+05 LBS

NO. OF ITERATIONS = '"'.:..

MAXIMUM OEFLECTION ERROR = .0000+00 IN

THE OVERALL MOMENT IMBALANCE-
THE OVERALL LATERAL FORCE IMBALANCE

SUM MAR Y TAB L E

*************************

COl"1PUTED LATERAL FORCE AT PILE HEAD =
COMPUTEO ROTATIONAL STIFFNESS AT PILE HEAD =
COMPUTEO SLOPE AT PILE HEAD =

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT =
THE MAX. LATERAL FORCE IMBALANCE FOR ANY ELEMENT =

NORTHERN AVE. SHAFTS WITH SCOUR

OUTPUT SUI'1t'1ARY

OUTPUT VERIFICATION

888.00 .211D-01 - 100D+07 . 328D+03 .OOOD+OO • 132D+05 .655D+13

r~OfL~900.00 . 262D-01 ---.674D+06 . 321D+03 .OOOD+OO .137D+05 . ,~55D+13 ../

912.00 .313D-01 -.3960+06 .3150+03 .0000+00 .1430+05 ,655D+13

924.00 .363D-Cl1 -.1820+06 .3100+03 .OOOD+OO .1480+05 .6550+13

936.00 .414D-01 -.4550+05 .307D+03 .0000+00 . 153D+05 . 655D+13

948.00 .4640-01 .OOOD+OO .3060+03 .OOOD+OO .1580+05 .655D+13

LATERAL BOUNDARY AXIAL r'1AX. r'1AX.

LOAO CONOITION LOAO 'IT ST MOt1ENT STRESS

(LBS) BC2 (LBS) ( IN> ( IN/IN> (IN-LBS) (LBSIlNH2)

-.2200+05 .2260+11 • 177D+07 -.6170+00 •349D-03 •788D+07 .9990+03

-.184D+05 .2330+11 .1460+07 -.5070+00 . 281D-03 .6550+07 .8260+03

I
I
I
I
I
I
I
I
I
11//.

I
I
I
I
I
I
I
I
I
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/71

**:;:
:«
:+:

:+:

:+:

**

948.00 IN
.3610+07 LBS/IN**2=

=

X DIAt'1ETER t10t'1ENT OF AREA
INERTIA

IN IN INU4 INU2

.00
60.000 . 636D+06 •283D+04

216.00

ADAPTED FOR PC USE BY

ORIGINALLY WRITTEN BY REESE AND SULLIVAN AT
UNIVERSITY OF TEXAS AT AUSTIN

PC ADAPTATION OF COM624

LATERALLY LOADED PILE ANALYSIS - COM624G

FILE LENGTH
MODULUS OF ELASTICITY OF PILE

2 SECTION (Si

:+: *
:;: GEOSOFT *
*" 1442 LINCOlN AVE., SUITE 146 *
*" ORANGE~ CA 92665 (714) 998-4030 *
* *:;: *
; PORTI~.S~ C9\ltIGHT 1984 GEOSOFT :

* / ,¥lklf&JJY Z/10 *
***********************************************************

I N PUT I N FOR MAT ION
*********************************

*
********

PILE GEOMETRY AND PROPERTIES

THE LOADING IS STATIC

UNITS--ENGL

NORTHERN AVE. SHAFTS WITHOUT SCOUR

I
I
I
I
I
I
I
I
I
Ir
I
11

I
I
I
I
I
I
I



.4780+04

WITH DEPTH

216.00 IN

852.00 IN
948.00 IN

.440D+02 LBS/IN**3

792.00 IN
852.00 IN

.440D+02 LBS/IN**3

732.00 IN
792.00 IN

.4400+02 LBS/IN**3

612.00 IN
732.00 IN

.440D+02 LBS/IN**3

456.00 IN
552.00 IN

.2550+02 LBS/IN**3

.1820+07

216.00 IN
456.00 IN

.255D+02 LBS/IN**3

= 552.00 IN
= 612.00 IN

= .2550+02 LBS/INU3

X, IN
216.00
456.00
552.00
612.00
732.00
792.00
852.00
948.00

DISTRIBUTION OF EFFECTIVE UNIT WEIGHT
8 POINTS

WEIGHT,LBS/IN**3
. 36D-01
•22D-01
.30D-(11
.360-01
.360-01
.300-01
. 32D-01
. 32D-01

LAYER 4
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER =
X AT THE BOTTOM OF THE LAYER =
MODULUS OF SUBGRADE REACTION =

LAYER 3
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER
X AT THE BOTTOM OF THE LAYER
MODULUS OF SUBGRADE REACTION

LAYER 6
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER =
X AT THE BOTTOM OF THE LAYER =
MODULUS OF SUBGRADE REACTION =

948.00

LAYER 5
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER =
X AT THE BOTTOM OF THE LAYER =
MODULUS OF SUBGRAOE REACTION =

78.000

LAYER 7
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER =
X AT THE BOTTOM OF THE LAYER =
MODULUS OF SUBGRADE REACTION =

LAYER 2
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER =
X AT THE BOTTOM OF THE LAYER =
MODULUS OF SUBGRADE REACTION =

LAYER 1
THE SOIL IS A SAND
X AT THE TOP OF THE LAYER =
X AT THE BOTTOM OF THE LAYER =
MODULUS OF SUBGRADE REACTION =

X AT THE GROUND SURFACE

7 LAYER(S) OF SOIL

SOILS INFORMATION

I
I
I
I
I
I
I
I
I
1/
I
I
I
I
I
I
I
I
I



PCD

. 19D+(Y

/7;

PCT

. 26D+04

E50
U*U

u***
***:U
*UU
*:U**

*****
HU*
U***

= 8
= 17

79
= .100D-04 IN

ANALYSIS = 100
= .120+02 IN

32.000

33.000
33.000

36.000

PHI ,DEGREES
40.000
32.000
36.000
40.000

WITH DEPTHOF STRENGTH PARAMETERS
8 POINTS

C,LBSIINU2
.0000+00
.0000+00
.0000+00
.OOOD+OO
.OOOD+OO
.OOOD+OO
.OOOD+OO
.OOOD+OO

OUT PUT I N FOR MAT ION

***********************************

1
1
SHAFTS WITHOUT SCOUR

3
1

...,
L

792.00
852.00
948.00

732aOO

552.00
612.00

X,IN
216.00
456.00

DEPTH DIAt1 PHI GAt1t'1A A B

IN IN LBSiINU3

120.00 78.00 36.0 .330-01 1. 74 1.25

Y p

IN LBS/IN
.000 .000
.108 331.500
.217 663.000

.,. ..... C' 994.500•..;loi....J

.433 1326.000

.542 1657.500

.650 1989.000

.758 2320.500

.867 2652.000

.975 2983.500
1.083 3091.864
1.192 3184.544

THE NUMBER OF CURVES
THE NUMBER OF POINTS ON EACH CURVE

-
DISTRIBUTION

UNITS--ENGL

GENERATED P-Y CURVES

I NF'UT CODES
GUTPT =
f<CYCL =
KBC =
KPYOP =
INC =

NORTHERN AVE.

FINITE DIFFERENCE PARAMETERS
NUMBER OF PILE INCREMENTS
TOLERANCE ON DETERMINATION OF DEFLECTIONS
MAXIMUM NUMBER OF ITERATIONS ALLOWED FOR PILE
MAXIMUM ALLOWABLE OEFLECTION

I
I
I
I
I
I

I
I
I
I
I
I
I
1

1

I
I
,'

"

\,

I
I
I



I
1.300 3271.578

fl 'M2.925 4538.838 Z!1°
80.925 4538.838 V .at\.. ! •

I
158.925 4538.838

.236.925 4538.838

I DEPTH DIf~t'1 PHI GAt'1t1A A B PCT FeD

IN IN LBs/urU3

288.00 78.00 34.0 • 28D-01 .95 .59 . 84D+04 .30D+C

I v F'
I

IN LBS/IN
.000 .000

I .108 795.600
.217 1591. 200
.325 2386.800

I
.433 2852.557
.542 3187.293
.650 3489.748

I
.758 3767.756

.867 4026.416
Oft:: 4269.272• Ii...!

1.083 4498.899

I
1.192 4717.245
1.300 4925.818
2.925 7987.464

I
80.925 7987.464

158.925 7987.464
236.925 7987.464

I DEPTH DIAt1 PHI GAMt1A A B PCT PCD

IN IN LBSIINU3

I
366.00 78.00 38.0 • 28D-Ol .89 .51 .18D+05 . 65D+0~

Y P
IN LBSIIN

I
.000 .000
.108 1011.075
.217 2022.150

I
:1325 3033.225

.433 4044.300

.542 5055.375

.650 6063.837

I
.758 6643.389
.867 7190.008
.975 7709.373

I
1.083 8205.672
1.192 8682.096
1.300 9141. 152
2.925 15907.261

I
80.925 15907.261

158.925 15907.261
236.925 15907.261

I DEPTH DIAt'1 PHI GAt1MA A B PCT peD

IN IN LBSIINH3

I 456.00 78.00 36.0 .30D-01 .88 .50 . 24D+05 .65D+0:

y F' ;8°

I
IN LBS/IN
.000 .000
.108 2173.600
.217 4023.624



peD

It 73D+O~

peD

. 62D+O

18!

peT

. 37D+05

peT

. 29D+05

B

.50

B

.50

5148.501
6132.585
7023.683
7847.062
8618.084
9346.948

10040.852
10705.109
11:543.782
11960.059
21049.703
21049.703
21049.703
21049.703

.433

.542

.650

.758

2.925

.867

.975
1.083
1.192
1.300

80.925
158.925
236.925

DIAt'! PHI GAr1MA A'

IN LBS/INU3
78.00 34.0 .310-01 .88

y p

IN LBS/IN
.000 .000
.108 2602.600
.217 4912.154
.325 6285.436
.433 7486.834
.542 8574.711
.650 9579.915
.758 10521.201
.867 11411.019

07<= 12258.156
."....J

1.083 13069.101
1.192 13848.810
1.300 14601.178
2.925 25698.074

80.925 25698.074
158.925 25698.074
236.925 25698.074

DIAM PHI GAt1MA A

IN LBSIINU3
78.00 34.5 .31D-01 .88

y P

IN LBS/IN
.000 .000
.108 2888.600
.217 5777.200

'7.-'\C' 7959.886••':'I"::'~

.433 9481. 337

.542 10859.026

.650 12132.019

.758 13324~O65

.867 14450.931

.975 15523.748
1.083 16550.729

1.192 17538.154

1.300 18490.954
2.925 32544.079

80.925 32544.079
158.925 32544.079
236.925 32544.079

DEPTH
IN

606.00

DEPTH
IN

546.00

I
I

I
I
I
I
I

I
I
I

I
I
I
I
I
I

I
I
I



PCD

.74D+O':

PCD

.690+0

PCT

• 47D+05

peT

.410+05

.50

B

B

.50

= . 186D+11 LBS-IN

= -.295D+05 LBS
= .175D+07 LBS

OlAf'! PHI GAi'1f1A A

IN LBS/INU3
78.00 33.0 .310-01 .88

Y P
IN LBSIIN
.000 .000
.108 3260.400

.217 6520.800
..,.",c: 8849.619•••':'f~,J

.433 10541.133

.542 12072.816

.650 13488.100

.758 14813.389

.867 16066.214

.975 17258.946
1.083 18400.721
1.192 19498.517
1.300 20557.819
2.925 36181.760

80.925 36181. 760
158.925 :;6181.760

236.925 ::.6181. 7e..O

DIAM PHI GAt1t'!A A

IN LBSIINU3
78.00 33.0 .310-01 .88

Y P
IN LBS/IN
.000 .000
.108 3489.200
.217 6978.400

..,.~C' 10076.310• -.)£wJ

.433 12002.295

.542 13746.292

.650 15357.756

.758 16866.750

.867 18293.235

.975 19651.298
1.083 20951.340
1.192 22201.308
1.300 23407.444
2.925 41197.102

80.925 41197.102
158.925 41197.102
236.925 41197.102

DEPTH
IN

732.00

DEPTH
IN

684.00

ROTATIONAL RESTRAINT
LATERAL LOAD AT PILE HEAD
AXIAL LOAD AT PILE HEAD

X DEFLECTION i'10i'1ENT TOTAL DISTR. SOIL FLEXURAL
18Z

STRESS LOAD MODULUS RIGIDITY

IN IN LBS-IN LBSIINU2 LBSIIN LBS/INn2 LBS-INH2

*U** uu:nnu :U**U**U U:UUUU UUnHU UUUUU UUU**U

PILE LOADING CONDITION

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



I .00 -.173D+00 .4550+07 . 833D+03 .OOOD+OO .OOOD+OO .2290+13

f~~12.00 -.170D+00 . 419D+07 .816D+03 .OOOD+OO .OOOD+OO . 229D+13 V
24.00 -.166D+00 . 383D+07 •799D+03 .OOOD+OO .OOOD+OO .2290+13

I
36.00 -.163D+00 . 347D+07 •782D+03 .OOOD+OO .0000+00 . 229D+13 "2- /'f D
48.00 -.1590+00 .3110+07 •765D+03 .OOOD+OO .0000+00 .2290+13
60.00 -.1550+00 .2750+07 .7480+03 .0000+00 .0000+00 .229D+13
72.00 --.1510+00 .2390+07 .7310+03 .OOOD+OO .OOOD+OO .2290+13

I 84.00 -.146D+00 .2030+07 .714D+03 .OOOD+OO .0000+00 .2290+13
96.00 --.1420+00 .1670+07 . 697D+03 .OOOD+OO .OOOD+OO .229D+13

108.00 -.1:37D+00 .1310+07 .6800+03 .0000+00 .0000+00 .2290+13

I
120.00 -.133D+00 .9430+06 •663D+03 .0000+00 .0000+00 .2290+13
1.32.00 -.1280+00 .5810+06 •646D+03 .0000+00 .0000+00 .2290+13
144.00 -.1230+00 .219D+06 .6~9D+03 .OOOD+OO .OOOD+OO •229D+13
156.00 -.119D+00 -.144D+06 •625D+03 .OOOD+OO .OOOD+OO .2290+13

I 168.00 -.114D+OO -.506D+06 • 642D+03 .OOOD+OO .OOOD+OO .229D+13
180.00 -.109D+00 -.868D+06 • 659D+03 .OOOD+OO .OOOD+OO . 229D+13
192.00 -.104D+00 -.123D+07 •676D+03 .OOOD+OO .C1OOD+OO .229D+13

I
204.00 -.999D-01 -.159D+07 . 693D+03 .OOOD+(H) .OOOD+OO .2290+13
216.00 -.954D-01 -.195D+07 .408D+03 .OOOD+OO .OOOD+OO .4420+13
228GOO -.9100-01 -.2320+07 .4160+03 .OOOD+OO .3060+03 .6550+13
240.00 -.866D-(l1 -.267D+07 . 423D+03 .OOOD+OO .6120+03 .655D+13

I 252.00 -.823D-01 -.3020+07 •431D+03 .OOOD+OO .918D+03 . ,S55D+13
264.00 -.781D-ell - ..3360+07 .4380+03 .0000+00 .122D+04 .655D+13
276 .. 00 -.7390-01 -.3690+07 .445D+0::::. .OOOD+OO .1530+04 . 655D+13

I 288.00 -.6980-01 -.400D+07 • 452D+03 .0000+00 .1840+04 .655D+13
300.00 -.6580-01 -.4290+07 .4580+03 .000D+I)0 .214D+04 .6550+13
312.00 -.6190-01 -.456D+07 •464D+03 .OOOD+OO •245D+04 .655D+13

I
324.00 -.5810-01 -.4800+07 .4690+03 .0000+00 .2750+04 .6550+13
336.00 -.5440-01 -.503D+07 .4740+03 .OOOD+OO .306D+04 . 655D+13
348.00 -.5090-01 -.5230+07 .4780+03 .0000+00 .3370+04 . 655D+13
360.00 -.4740-01 -.540D+07 .482D+03 .0000+00 . 367D+04 .655D+13

I 372.00 -.4400-01 -.5550+07 .4850+03 .OOOD+OO . 398D+04 .6550+13
384.00 -.408D-01 -.568D+07 • 488D+03 .OOOD+OO . 428D+04 •655D+13
396.00 -.377D-Ol -.5780+07 . 490D+03 ·.OOOD+OO . 459D+04 •655D+13

I
408.00 -.347D-01 -.585D+07 .491D+03 .OOOD+OO . 490D+04 .655D+13
420.00 -.3190-01 -.5900+07 . 492D+03 .0000+00 .5200+04 .655D+13
432.00 -.2910-01 -.592D+07 . 493D+03 .OOOD+OO . 551D+04 .6550+13
444.00 -.266D-01 -.593D+07 . 493D+03 .OOOD+OO .581D+04 .6550+13

I 45.~. 00 -.2410-1)1 -.5900+07 . 493D+03 .OOOD+OO .6120+04 .655D+13
468.00 -.2180-01 -.5860+07 • 492D+03 .0000+00 .6430+04 .655D+13
480.00 -.196D-01 -.5800+07 •490D+03 .OOOD+OO .6730+04 .655D+13

I
492.00 -.1750-01 -.5720+07 • 489D+03 .OOOD+OO .704D+04 •655D+13
504.00 -.1550-01 -.5620+07 • 486D+03 .0000+00 .7340+04 .6550+13
516.00 -.137D-01 -.550D+07 • 484D+03 .0000+00 •765D+04 .6550+13
528.00 -.120D-01 -.537D+07 •481D+03 .OOOD+OO • 796D+04 .655D+13

I 540.00 -.104D-01 -.5230+07 • 478D+03 .0000+00 .8260+04 . 655D+13
552.00 -.895D-02 -.507D+07 .4750+03 .0000+00 •857D+04 . 655D+13
564.00 -.7590-02 -.4900+07 .471D+03 .0000+00 •887D+04 .6550+13

I
576.00 -.634D-02 -.472D+07 . 467D+03 .0000+00 .918D+04 .6550+13
588.00 -.519D-02 -.453D+07 .4630+03 .0000+00 .9490+04 .6550+13
600.00 -.4140-02 -.434D+07 . 459D+03 .OOOD+OO .9790+04 ..655D+13
612.00 -.3190-02 -.414D+07 • 455D+03 .OOOD+OO . 174D+05 .6550+1::•

I 624.00 -.232D-02 -.3930+07 .4500+03 .OOOD+OO .1800+05 . 655D+13
636.00 -.1550-02 -.371D+07 .4450+03 .0000+00 . 185D+05 .6550+13
648.00 -.854D-03 -.349D+07 .441D+03 .OOOD+OO . 190D+05 .6550+13

I
66i).00 -.236D-03 -.327D+07 •436D+03 .OOOD+OO .1950+05 . 655D+13
672.00 . 310D-03 -.305D+07 .4310+03 .0000+00 .201D+05 .6550+13
684.00 . 789D-03 -.282D+07 • 426D+03 .OOOD+OO .206D+05 •655D+13
696.00 .121D-02 -.260D+07 • 422D+03 .OOOD+OO .211D+05 .655D+13

I 708.00 .1570-02 -.239D+07 • 417D+03 .0000+00 .2160+05 •655D+13
720.00 • 187D-02 -.2180+07 .413D+03 .0000+00 . 222D+05 .6550+13
732.00 .213D-02 -.1970+07 .4080+03 .OOOD+OO . 227D+05 .b55D+13 /83

I
744.00 •235D-02 -.177D+07 .404D+03 .0000+00 •232D+05 . 655D+13
756.00 •253D-02 -.158D+07 .400D+03 .OOOD+OO •238D+05 • 655D+13
768.00 •267D-02 -.1400+07 . 396D+03 .0000+00 .2430+05 .6550+13
780.00 . 278D-02 -.12::;;0+07 .3920+03 .0000+00 •248D+05 .655D+13



I
I
I
I
I

792.00 .2860-02 - .1060+07 .3890+03 .0000+00 . 253D+05 .655D+13 I<

804.00 112930-02 -.909D+06' •385D+OJ. .OOOD+OO .2590+05 .6550+13 ~~lill~
816.00 .2970-02 -.7670+06 .3820+03 .0000+00 .2640+05 .6550+13 v'

828.00 .2990-02 -.6360+06 .3790+03 .0000+00 .2690+05 .6550+13 "2j·P

840.00 .3000-02 -.5170+06 .3770+03 .0000+00 • 275D+05 .655D+13
.

852.00 .3000-02 -.4100+06 .3750+03 .0000+00 . 280D+05 • 655D+13

864.00 .2990-02 -.315D+06 . 373D+03 .OOOD+OO • 285D+05 ,.655D+13

8761100 . 298D-02 -.232D+06 .3710+03 .0000+00 .2S'OD+05 .655D+13

8881100 . 295D-02 - .1620+06 . 369D+03 .0000+00 :I 296D+O!:l .655D+13

900.00 .2930-02 -.1040+06 .3680+03 .0000+00 .3010+05 . 655D+13

912.00 .2900-02 -.5850+05 .3670+03 .OOOD+OO .3060+05 • 655D+13

924.00 .2870-02 -.2610+05 .3660+03 .0000+00 .3120+05 .6550+13

936.00 .2840-02 -.6570+04 .3660+03 .0000+00 .3170+05 .6550+13

948.00 .2810-02 .0000+00 .3660+03 .0000+00 .3220+05 .6550+13

= -.288D-04 IN-LBS
= . 123D-06 LBS

OUTPUT VERIFICATION

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT =
THE t·1AX. LATERAL FORCE II'1BALANCE FOR ANY ELE~1ENT =

I
I
I

COMPUTED LATERAL FORCE AT PILE HEAD =
COl'1PUTED ROTATIONAL STIFFNESS AT PILE HEAD =
COMPUTEO SLOPE AT PILE HEAD =

THE OVERALL MOMENT IMBALANCE
THE OVERALL LATERAL FORCE IMBALANCE

-.5000-06 IN-LBS
.443D-07 LES

-.29500D+05 LBS
.185500+11 IN-LBS
•24546D-(l3

OUTPUT SUI'11'IAF:Y

= .196D+11 LBS-IN
= -.2570+05 LBS
= .1440+07 LBS

= .0000+00 IN
= 2

-.1730+00 IN
-.5930+07 IN~LBS

.8330+03 LBS/IN**2

.1850+05 LBS

ROTATIONAL RESTRAINT
LATERAL LOAO AT PILE HEAD
AXIAL LOAD AT PILE HEAO

PILE HEAO DEFLECTION =
MAXIMUM BENOING MOMENT =
MAXIMUM TOTAL STRESS =
MAXIMUM SHEAR FORCE =
NO. OF ITERATIONS
MAXIMUM OEFLECTION ERROR

X DEFLECTION i'iOf'lENT TOTAL DISTR. SOIL FLEXURAL

STRESS LOAD t'lODULUS RIGIDITY

IN IN LES-IN LBSIIN:U2 LBS/IN LBS/INU2 LBS-IN:¥.*2

***** U:UU:t::U:« UUU:nU U**UUU un****** **:uUU:u UUU***:r.

.00 -.148D+OO .401D+07 .700D+03 .0000+00 .0000+00 .229D+13

12.00 -.146D+00 •370D+07 •685D+03 .0000+00 .OOOD+OO . 229D+13

24.00 -.1430+00 .3390+07 .6700+03 .0000+00 .0000+00 .229D+13

36.00 -.1400+00 .3080+07 .6550+03 .OOOD+OO .OOOD+OO .229D+13
181

48.00 -.1370+00 .2760+07 .6410+03 .0000+00 .0000+00 .2290+13

60.00 -.1330+00 .2450+07 •626D+03 .0000+00 .0000+00 .2290+13

72.00 -.1300+00 .2140+07 .6110+03 .0000+00 .0000+00 .229D+13

84.00 -.1260+00 .1820+07 . 596D+03 .0000+00 .0000+00 .2290+13

PILE LOADING CONDITION

I
I
I
I
I
I
I



I '=t6.00 -.122D+00 .1510+07 .581D+03 .0000+00 .0000+00 .2290+13
108.00 -.1180+00 .1190+07 .5670+03 .0000+00 .0000+00 .2290+13
120.00 -.1140+00 .8800+06 .5520+03 .0000+00 .0000+00 .2290+13

I
132.00 -.110D+00 .5660+06 .5370+03 .0000+00 .0000+00 .2290+13
144.00 -.1060+00 .2510+06 .5220+03 .0000+00 .0000+00 .2290+13
156.00 -.1020+00 -.6300+05 .513D+03 .0000+00 .0000+00 .2290+13
168.00 -.981D-Ol -.3770+06 .5280+03 .OOOD+OO .0000+00 .229D+13

I 180.00 -.941D-Ol -.691D+06 . 543D+03 .0000+00 .OOOD+OO • 229D+13
192.00 -. '=t010-01 -.101D+07 . 558D+03 .0000+00 .OOOD+OO . 229D+13
204.00 -.8620-01 -.1320+07 •573D+03 .0000+00 .OOOD+OO . 229D+13

I 216.00 -.823D-01 -.1630+07 • 337D+03 .0000+00 .0000+00 .4420+13
228.00 -.7850-01 -.1950+07 .3440+03 .0000+00 .3060+03 .6550+13
240.00 -.7480-01 -.2260+07 .3500+03 .0000+00 .6120+03 .6550+13
252.00 -.7110-01 -.2560+07 .3570+03 .0000+00 .9180+03 .6550+13

I 264.00 -.6740-01 -.2860+07 .3630+03 .0000+00 .1220+04 .6550+13
276.00 -.6380-01 -.3140+07 .3690+03 .0000+00 .1530+04 .6550+13
288.00 -.6030-01 -.3410+07 .3750+03 .0000+00 .1840+04 .6550+13

I 300.00 -.5690-01 -.3660+07 .3810+03 .0000+00 .2140+04 .6550+13
312.00 -.5350-01 -.3890+07 .3860+03 .0000+00 .2450+04 .6550+13
324.00 -.5020-01 -.4110+07 .3900+03 .0000+00 .2750+04 .6550+13
336 .. 00 -.471D-01 -.430D+07 . 394D+03 .0000+00 .306D+04 .655D+13

I 348.00 -.4400-01 -.448D+07 •398D+03 .OOOD+OO .::n7D+04 .655D+13
360 .. 00 -.410D-01 -.4630+07 .401D+03 .0000+00 . 367D+04 .655D+13
::::,72.00 -.381D-Ol -.476D+07 .4040+03 .0000+00 .3980+04 .6550+13

I 384.00 -.3530-01 -.4870+07 .4070+03 .0000+00 .4280+04 .6550+13
396.00 -.326D-01 -.4960+07 .4080+03 .0000+00 .4590+04 .6550+13
408.00 -.3000-01 -.5020+07 .4100+03 .0000+00 .4900+04 .6550+13

I
420.00 -.2760-01 -.5070+07 .4110+03 .0000+00 .5200+04 .6550+13
432.00 -.2520-01 -.5090+07 .4110+03 .0000+00 .5510+04 .6550+13
444.00 -.2300-01 -.509D+07 .4110+03 .0000+00 .5810+04 . 655D+13
456.00 -.2090-01 -.5080+07 .411D+03 .0000+00 .6120+04 .6550+13

I 468.00 -.1890-(11 -.50·40+07 .4100+03 .OOOD+OO .6430+04 .6550+13
480.00 -.1700-01 -.4990+07 .4090+03 .0000+00 .6730+04 .6550+13
492.00 -.1520-01 -.4920+07 .4080+03 .0000+00 .7040+04 .6550+13

I
504.00 -.1350-01 -.484D+07 .4060+03 .0000+00 .7340+04 .6550+13
516.00 -.1190-01 -.4740+07 .4040+03 .OOOD+OO .7650+04 .6550+13
528.00 -.1040-01 -.463D+07 .401D+03 .0000+00 .7960+04 .6550+13
540,,00 -.907D-02 -.4500+07 .3990+03 .0000+00 .8260+04 .655D+13

I 552.00 -.7790-02 -.4370+07 •396D+03 .OOOD+OO .8570+04 .6550+13
564.00 -.662D-02 -.422D+07 .3930+03 .0000+00 .8870+04 .6550+13
576.00 -.5530-02 -.4070+07 .3890+03 .0000+00 .9180+04 .6550+13

I
588.00 -.4540-02 -.3910+07 .3860+03 .0000+00 .9490+04 .6550+13
600.00 -.3630-02 -.3740+07 .3820+03 .0000+00 .9790+04 .6550+13
612.00 -.2800-02 -.3570+07 .3790+03 .0000+00 .1740+05 .6550+13
624.00 -.2060-02 -.3390+07 .3750+03 .0000+00 .1800+05 .6550+13

I 636.00 -.1380-02 -.3200+07 .3710+03 .0000+00 .1850+05 .6550+13
648.00 -.7810-03 -.3010+07 .3670+03 .0000+00 • 190D+05 .6550+13
660.00 -.2440-03 -.2820+07 • 363D+03 .OOOD+OO . 195D+05 .6550+13

I
672.00 . nOD-03 -.2630+07 .3580+03 .0000+00 .2010+05 .655D+1.3
684.00 .6460-03 -.2440+07 .3540+03 .0000+00 .206D+05 . 655D+13
696.00 .1010-02 -.2250+07 .3500+03 .0000+00 .2110+05 .6550+13
708.00 • 132D-02 -.2060+07 • 346D+03 .0000+00 .2160+05 •655D+l:::,

I 720.00 .1590-02 -.1880+07 .3420+03 .0000+00 . 222D+05 .655D+13
732.00 .1820-02 -.1700+07 • 339D+03 .0000+00 . 227D+05 . 655D+13
744.00 11201D-02 -.1530+07 .3350+03 .0000+00 • 232D+05 . 655D+13

I
756.00 .216D-02 -.1370+07 .3310+03 .OOOD+OO . 238D+05 . 655D+13
768.00 .2290-02 -.1210+07 .3280+03 .0000+00 .2430+05 .655D+13
780.00 . 239D-02 -.1060+07 .3250+03 .0000+00 .2480+05 .6550+13
792.00 . 246D-02 -.919D+06 •322D+03 .0000+00 . 253D+05 .6550+13

I 804.00 II 252D-02 -.7870+06 .3190+03 .0000+00 .2590+05 . 655D+13
816.00 .2560-02 -.6650+06 .3160+03 .0000+00 .2640+05 .6550+13
828.00 • 258D-02 -.5510+06 .3140+03 .0000+00 .2690+05 •655D+13

jeS-

I
840.00 .2590-02 -.4480+06 .3120+03 .0000+00 • 275D+05 .6550+13
852.00 .2590-02 -.3560+06 .3100+03 .OOOD+OO •280D+05 . 655D+13
864.00 •258D-02 -.273D+06 .3080+03 .0000+00 .2850+05 .6550+13
876.00 .2570-02 -.201D+06 .3060+03 .0000+00 .2900+05 .6550+13



LATERAL BOUNDARY AXIAL 1'1AX. 1'1AX.

LOAD CONDITION LOAD YT ST t1Ot1ENT STRESS

(LBS) BC2 (LBS) (IN) ( INIIN) ( IN-LBS) (LBSIINH2)

-.2950+05 .1860+11 .1750+07 -.173D+00 •245D-03 -.5930+07 .833D+0~;

-.257D+05 .1960+11 • 144D+07 -.148D+00 .204D-03 -.509D+07 .700D+03

888.00 . 256D-02 -.140D+06 .305D+03 .OOOD+OO . 296D+05 .655D+13

~~\~~900.00 .2540-02 -.9000+05 .3040+03 ;0000+00 .301D+05 . 655D+13 ./

912.00 .251D-02 -.508D+05 .3030+03 .OOOD+OO .306D+05 .655D+13
924.00 .2490-02 -.227D+05 .3020+03 .OOOD+OO .312D+05 . 655D+13 ' I

936.00 . 247D-02 -.570D+04 .302D+03 .OOOD+OO .317D+05 .655D+13

948.00 . 244D-02 .OOOD+OO .302D+03 .OOOD+OO . 322D+05 .655D+13

OUTPUT VERIFICATION

-.5370-06 IN-LBS
.7150-07 LBS

-.25700D+05 LBS
.19640D+11 IN-LBS
.20431D-03

= -.230D-05 IN-LBS
= . 192D-07 LBS

= 2
= .OOOD+OO IN

-.1480+00 IN
-.5090+07 IN-LBS

.7000+03 LBS/IN**2
• 160D+05 LBS

SUM MAR Y TAB L E
*************************

PILE HEAD DEFLECTION =
MAXIMUM BENDING MOMENT =
MAXIMUM TOTAL STRESS =
MAXIMUM SHEAR FORCE =
NO. OF ITERATIONS
MAXIMUM DEFLECTION ERROR

THE OVERALL MOMENT IMBALANCE
THE OVERALL LATERAL FORCE IMBALANCE

CDt1PUTED LATERAL FORCE AT PILE HEAD =
COl'lPUTED ROTATIONAL STIFFNESS AT PILE HEAD =
COMPUTED SLOPE AT PILE HEAO =

THE MAXIMUM MOMENT IMBALANCE FOR ANY ELEMENT =
THE 1'1AX. LATERAL FORCE Il'lBALANCE FOR ANY ELEI'lENT =

NORTHERN AVE. SHAFTS WITHOUT SCOUR

OUTPUT SUr'll'lARY

I
I
I
I
I
I
I
I
I
11
I
I
I
I
I
I
I
I
I



.GWEI LX S6"P~ SOME CLAY (5P-SC); .twa: .... ttl .,er,

....;.U.lltl.....

Cl.Mty SAND AMP GRAyn WITH sol1£ COBBLES (GC-SC);
.r~t1;".M t. yert ....; IIt."I,•••.

SAIIP ",110 CRAUl. SOMECOB8US.~ (GP-SW):
.........; ...i..... t. vert .t1H; .U,.U......

~ SIII] SANOY GRAYEL WITH COBBLES (Gn,; It.-.va;w,",
_ ....; Itt,lttl, ••p.

le:tS

1038

1-

.."
10141.3'''''

. { 10JO

1065

0995

Ir

10..

......

1020

( 1045

1055

1005

tala

'8'5

Ins

p=..$Zc ;Cz..370PS~

yD"fOD ;C=180;::SP

y6 =JL/0;" C :5&0pF'
¢ ~ LId

'~34
'/ :::..30 0

; C = CJ psi"'
JOB 4JaclherYJ Ave: e ~k; K.:~,4"" SHEET NO._.l..5..-</e..----
MADE BY r,=5boei DATE ;/-2-82 JOB t¥J•.33-8'lU::e.

CHECKED BY illene';"/DATE-=Z~f..L1...;.ZJ SEC. SHT. No.,_-/./:..:::B~7--

CALCULA TIONS FOR - 5Jzg f7 U.s; c: n
V

GC--=C-

br1
//227-..3 _-=~==....:;;4:..;.'-- _

6P-..5'I.J

IA
1067.:}'

1
'56
:20
'37
.eo. ,.

•20..
, ..

.,.
.00......
12
T.l..
"..
"75"'_....

fIIR:1."'"r...."' ..

'005

IUS

laz.

1038

1010

1025

-

1045

1050

10S5

1060

.065

" ,oss

( '0000

I ffilllt\\'I MINNEAPOLIS PHOENIX
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------------
. TABLE 6

Typical Values of Soil .Index Properties

----

Particle Size and Gradal10n .Volds( I) UnH Welght(2') (lb./cu.ft.)

ApprOll•. $uhmt'r~ed

AI)I)roX tmllt.· Rall~ Void R." 10 !'"roHlly ·(X) I'TV "',,·Ir.ht w..• t Wl,j r.ht w., t r.h I
S.lzt" Kulla.' Apprux. ' IInlrnnn

(aa) °10 Coefficient
(an) Cu

lool:
emax ecr eml o I "max .~'n l'Un Hod. Max Min Max Hin Max

Du.ax Doitn loose ! aense looae , aenae Ilooae MSHO dense loose dense loose dense

GRANlJLAIl. MATERIALS VUnlfam Materials {
a • Equal spheres yJ(theoretical values) - - - 1.0 0.92 .- 0.3~ 47.1> 21> - .,. .., - - -
b. Standard Ot tawa SAND 0.84 0.~9 0.1>1 i.1 0;80 0.15 O.~O 44 33 92 • - 110 93 131 ~1' 1>9 ",P:".sc. Clean. 001 fam SAND

10I (flne ar medl ...) - - - 1.2 to 2.0 1.0 0.80 0.40 ~O 29 ll~ ~ 84 131> <3> QV .
I d. Unifom. lnorlllllnic

SILT O.O~ . O.OO~ 0.012 1.2 to 2.0 1.1 - 0.40 ~2 29 80 - 118 81 136 51 13

Well-graded Materials ..
a. Silty SAND 2.0 O.OO~ 0.02 ~ to 10 0.90. . - 0.30 41 23 81 122 121

1

,88 142 ~4 19 6h/-5"-1b. Clean. flne to coarae

~
<wSAND 2.0 O.O~ 0.09 4 to I> 0.9~ , O.lO 0.20 49 11 8~ 132 138 86 148

c. Mlcacews SAND .,. - - - 1.2 . - 0.40 ~5 29 1(, - I~O 11 138

-~"-d. Silty SAND & CRAWL 100 O.OO~ 0.02 I~ to 300 0.85 - 0.14 41> 12 89 .,. 141>(3) 90 1~~(3 _.&:1.

MIXED SOIlS
5,n.~C:

Sandy or Silty CLAY , 2.0 0.001 0.003 10 to 30 1.8 - 0.2~ f>4 20 1>0 130 135 100 141 i0 0)Skip-graded Silty CLAY , .
• with stones or til fg1llts 250 0.001 - - 1.0 - 0.20 . ~o 17 84 - 140 1l~ I~I ~3 89

Well-graded alAVEL. SAND. Er iG (~
6P-6vJ

SILT & CLAY mixture 250 0.001 0.002 2~ to 1000, 0.10: .,. 0.13 41 II 140 .~ 125 156(4) (7C~.5C..
./ \ •...

~ :...CLAY SOIlS ,
~-:. C"-;"r-~ , '.

CLAY (3OX-50% clay aizea) 0.05 . 0.51t 0.001 - 2.4 - O.~O 71 ·33 50 10~ 112 94 133 31 11
Colloidal CLAY

(-0.002 _, 50%) 0.01 101 - - 12 .,. O.W 92 37 13 90 106 71 128 8 61>

..
ORGANIC SOIlS

Organic SILT - - - .,. 3.0 - 0.55 7~ 35 40 - 110 87 131 25 69
Organic, ciAy

OOX .,. 50% clay sizes) .,. - - - 4.4 - 0.70 81 41 30 100 81 17~ 18 62"_. ._-.

--

g <5
5
c
r"
>....oz
CIl
"1to
:xl

Iffi..-~,••

-



/~/

/..31

jl8

/CJOii

73

130, /31 140 l~

I I I I !
Q35 0.3 0.25 0.2 0.15

I I I
0.25 0.2 0.15

(G: 2.68)

52

72 %

62%

JOB AizrlAecn de c£. /I.kw R:ver SHEET NO. > 13
MADE BY Z:;:'S"!??aesDATE /1- 2-8,9 JOB 00. U8,942Z

CHECKED BY LJlO?e>/J DATE--::Z=+-oI'Z...=o SEC. SHT. NO. 113 2
CALCULAnONS FOR /iha,U J.1t~a

! ! I! I I I I I I· I

ANGLE OF INTERNAL FRICl10N
VS DENSITY

(FOR COARSE GRAINED SOILS)

I !
1.2 1.1

45r-'---------""T""'-.,...---~---r_--..,...-_::.__.

10.o

I
1>' OBTAINED F"*

_. EFFECTIVE STRESS

FAILURE ENVElOPES
.PPROXIMATE CORRELRION

IS R)RCOHESfOHLESS
~ 25 r-.--+----+---++----+----....-.......-...- MATERIALS WITHOUT
i PLAS FINES
c );;,;1')

20 ~__L. .....__......I."'_:.;,/O...:./-...-.__ .'-......._...J...-+_...-10__....J

75 80 90 . 100 ilo \20
~yl UNIT WEIGHT'(YD)'PCF

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

t ..

I
I
I
I
I
I
I

I ffilll~"I MINNEAPOLIS PHOENIX



,.;. ;=. t/;~ ?C,I ;:I;33 0

~-I- : 8:5Ff /=-38 .

;?Z -/7~ O~r'e./

~:: /7
j:: ~3

33hZ Ill.

c h~cJ.. f? "&/I.r e .Bx-6e of:5hA-H; ..35(J
Hzs =' z.o(tJ:3) r ..3.3 (85)" 213/ pi
t'2Lr =(2,1'31 I~0i:3133,z)" ·1185

K
7.'5

6rp:! O,,-eL. -::;: /173 ~ .5&C'" shf. ec-~ 7 'r),i~ /9xt'a.1 L.oo..d /-5

6"PIY ~,;~ ~ /?/f/'3
'F.-c>~ IAe ;:7/4~J /~o.c/,'ry'

,0rp ;r::,Dc>od Lo",.d ~ L,',,~ Lo·o..J w» ,;""pd of- D",·f'1n:",';r~/ &tlhrnen/
t- ..:5.J.~0. rY> ;::::-/0~ . . .

4yp...N' Co 6 v p I -I- . 3( 'vlinJ ) + rherrno-/ o..r'd ~00-U51c1
bl ;'25 /~/or

JOB Mdheca Ae o. Ak-w R: ,/er SHEET NO. >5 i
MADE BYZ;~ DATE //-2-82 JOB fo(), 22&&2.-
CHECKED BY L/lrn~/i DATE."...~.;;;.:f~'1',p SEC. SHT. NO. 110

CALCULATIONS FOR (. )hq,U .D~fO

&.5~/1s 0/ A/Ryr"'9~ Dr? 2 I

J::b == K. RD

Lo...ye-r- ..t: rop ? /l k-~t;..J -SC.o£/r :

~/(!!-r Z.I ~J7?lAin~'; t:)/0ho.ll :
k-~t.J ...sCOqr-

I
I
I
I
I
I
I
I
I
I··e
I
I
I
I
I
I
I
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JOB4rlhc-rn eve Q tJ:-,,y Riy&C SHEET NO..... f -i&
MADE BY Z;:5boe--5 DATE /-I4rP JOB f'«:>.\ 1$-8f62

CHECKED BY L!lr.."J¢ DATE__=:::Z.L./'Z~~::"""- SEC. SHT. NO. /1/
CALCULAnONS FOR SACA..;7 J::&s; CI0

'-./

t/e.k,.... SU'-~~ E/~t'.:: /c:' 7.3. 7 7 /7S IS:~ .£.. F:" (11- 5" /~ co /.:.,,,-, Y)

/nve-r! E/d-v' ::= /0$,3 5 /7 s' ()
-.3/. 0' ~,F "f 6- tf' s).,t'.fr

$~ur £~v ~z73

Jilu,-ne =- F[(S/(I'S,Ji) r(tf,Pj /3/Jj -- /33/ 17
3

17 I cJ. () IPztj k..-) )
$qOjetr-Cj:: /:33/ l' PI /.= 83.CJ K.

~e 10 ~~ ~-r/YJ a.c1"rJ 61£)/g;r~n,l,·e.-/S~/lkn?~n.jl /he

e;t;d.s O~ -I),,~ &V;/I he J~r>?k4d /f> 6"or ~ Lad.:J:

rhe /~d:8 k /?~/'e>.-/ LJ>~J ..shCJwn en Sh 1...5~ t;-ockd~~ -/he
H-..5/-,..-vd/ L(!>~d ~<!Z .D/~ 5812 OcY1d Aet.=i deer> rcd'icsd

7' /ZS ~ ~Ior-;
~

/' PI k t!:3/ 1<.
C-7 ,-~;o .,lJF L.y'1"""~::. /~bJ - 1/·Z5 = /.3 77

VS = fftf = ..3, 0 ~on/~i 6/,0# D~?lh

G,.-c>4' p :r. D;$,-(!",...,.j"",,/ .s~~len?<!-n/ ,~ ,'nckdeq/ i,-, Ihe 1773 k..
,4~,..,../ Lc>e>.d ..5hc>&<Jr> ...-r) -shl 0'-'1. On 5hl .s--r5 Ih~
n-drud/ e.-n'Y/''-5 .;;;,- D·4':J.,-~n-/c../ Sto-T/bn?errl- ~o0d5
d Sc:ce./r is .$howrJ ~r.CI 4/(// be d~J~cled/ ~
~Ae b~<,I? .r LdO-d L~e

4)~ ... /773 - 711' - 83 :. 17/P J:. ,

r.:5= ~B5"~": ~3
97C,P .

I
I
I
I
I
I
I
I
I
I (,
I
I
I
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I
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S--IB
~~$f$Z-

If?

46 .. 69

75.0i
·";::30 .. 27

--51. 78

--69.6i
79.34

··~174·. 7B

-14:3.75

·,,10;:;.68

NONE GIVEr~

7.68

0.6:3

5.82

--8.06
8,,06

10.91

--O.lJB

4.87
-4.87

-2.55

a7c TIME: 2/10/1990 7:21:45

7i ti-.72
386.12

55.09
··-S5 .. Q9

1705.48

--386.12

-7i4.72

-·~273.51
'273.51

--276.38
276.38

-1705:1 4·8

1267. n
-i267.13

14 ~714.72 -iO.91 216.78

2,,-9,(;0.1 L~&<d [)q~:4 D-;!};"rt:n /? /
5eI!Ie 1"YJt5'/7,L i nc-hdec/ j n tP"";t: $/-,0 wI'")

~ n 6h.f s-I

18
1L"f
18

17
13
'71,

i3

i:-;
11
15
11

FILE/LO~~D IJOINT /-_.•- AXIAL ---·i····_··- LDCAL. Y --/---- LDct\l Z ~--/
NO. FORCE SHEAR FORCE MOMENT

:3HAFT

SHAFT

SHAFT

roll'..:..7

RESULTANT t'iEt'1BEb: FORCES ------

* RESULTS OF ANALYSIS *
*~*~*~~~***************

==============================================~===========~==~====~:==~=

=======================================================================
: l'1-STRUDL BY C;;ST / HEV. V2.65 SER ;

i'1Et-mER
~;ECTIf}N

TYPE OF THE PHOBLEt1: PLANE FH{~t'iE RESTART STATUS

ACTIVE UNITS: KIPS FEET DEGREES

I
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I
I
I
I
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I
I
I
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I
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I
I
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d..5<? P~: (ll... r-IO)

kq~ /,- = /.33/~'l~/o)/ '-:=' 63 ;7
. /IZ.5

E= s1~ .:: scpoS ks/

.r = cP(J./) 1ft.:: ..52 .j7. ,;
t::6f>

Z.:."I =~(s)1 '" -3t:"J.c,!3 /71

'~hA- f;. = if1 (~. Gl ~ 87,uZ /71

r=O.Z5(5/l)e /?5 /7

o

10.0

~~
7.0
6.0 F(}()T!NtZ
5.0-->ON SOIL

4.0 c:F(}()TIN6
3.tr".ON !'tOCIt:.,.r

100""
SIJ.O
3tJ.O
2aO

G
eo"!:

10 F.u!'. nxify

2.tJ

rD)
lInbrac~d Frarn~

G
TOP

"'AEFor colvrnn analysis only, when a pile supporfed -roor/n$
I~ used add -fen rc!!ef fo !he column lengfh. Ie,' errechv~
lensfh of' coluf7?n =k(~+/O). 00 "of U5e f.,t '1-10) in ~o/vin.J f'or k.

JOB A laclbro Ale' @Akw ;61/~ yo SHEET NO. \,? ?:
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Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE @ NEW RIVER; WORK. STRESS COL DES 1%

Conct-ete Outline
----------------

~{ y

Point (inche·:;) (inches)
-------- --------

1 .0000 30.0000

2 2.0000 29.9300
<' 4.0000 29.7300.....

4 6.0000 29.3900

5 8.0000 28.9100

6 10.0000 28.2800

7 12.0000 27.5000

8 14.0000 26.5300

9 16.0000 25.3800

10 18.0000 24.0000

11 20.0000 22.8900

12 20.9800 22.0000

13 22.8900 20.0000

14 24.0000 18.0000

15 25.3800 16.0000
1 ' 26.5300 14.0000
~o

17 27.5000 12.0000

18 28.2800 10.0000

19 28.9100 8.0000

20 29.3900 6.0000

21 29.7300 4.0000

22 29.9300 2.0000

23 30.0000 .0000

24 29.9300 -2.0000

25 29.7300 -4.0000

26 29.3900 -6.0000

27 28.9100 -8.0000

28 28.2800 -10.0000

29 27.5000 -12.0000

30 26.5300 -14.0000

31- 25.3800 -16.0000
~,.., 24.0000 -18.0000
':'lk

"1''''t 22.8900 -20.0000
....1._1

34 20.9800 -22.0000

35 20.0000 -22.8900
36 18.0000 -24.0000
.,..., 16.0000 -25.3800
.~.I

38 14.0000 -26.5300 /17
39 12.0000 -27.5000

40 10.0000 -28.2800

41 8.0000 -28.9100

42 6.0000 -29.3900

-----------------
Design Parameters

f'c = 4000.0 psi fy = 60000.0 psi
Ultimate concrete strain = .00300
Ratio of max. concrete stress to f'c = .850
Ec = 3605.0 ksi Es = 29000.0 ksi
Undercapacity factor in compression = 1.000
Undercapacity factor in tension = 1.000
Maximum axial force = 1.000*PO

SUl1t1ARY OF INPUT DATA

RCBIAXU

t

I
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I

I

t
I

I
I
I
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I
I

I



I

= 639507.845 in4
y = .0000 in.

Concrete outline properties:
Area = 2834.744 in2
Ilx) = 639515.439 in4 Ily)
centroid: x = .0000 in.

43 4.0000 -29.7300

44 2.0000 -29.9300
45 .0000 -30.0000

46 -2.0000 -29.9300

47 -4.0000 -29.7300

48 -6.0000 -29.3900

49 -8.0000 -28.9100

50 -10.0000 -28.2800

51 -12.0000 -27.5000

52 -14.0000 -26.5300
C-7 -16.0000 -25.3800...J.';'

54 -18.0000 -24.0000

55 -20.0000 -22.8900

56 -20.9800 -22.0000

57 -22.8900 -20.0000

58 -24.0000 -lEl.OOOO
59 -25.3800 -16.0000

60 -26.5300 -14.0000

61 -27.5000 -12.0000

62 -28.2800 -10.0000
6::::. -28.9100 -8.0000

64 -29.3900 -6.0000

65 -29.7300 -4.0000

66 -29.9300 -2.0000

67 -30.0000 .0000

68 -29.9300 2.0000

69 -29.7300 4.0000

70 -29.3900 6.0000

71 -28.9100 8.0000

72 -28.2800 10.0000

73 -27.5000 12.0000

74 -26.5300 14.0000
..,c- -25.3800 16.0000
I ..J

76 -24.0000 18.0000

77 -22.8900 20.0000

78 -20.9800 22.0000

79 -20.0000 22.8900

80 -18.0000 24.0000

81 -16.0000 25.3800

82 -14.0000 26.5300

83 -12.0000 27.5000

84 -10.0000 28.2800

85 -8.0000 28.9100

86 -6.0000 29.3900

87 -4.0000 29.7300

88 -2.0000 29.9300

89 .0000 30.0000t
f

1, ...

I
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I

I
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I

I
I
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I RCBIAXU Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE @ NEW RIVER; WOF:K. STRESS COL DES 11.

Page

("~
V

,i--;'1'J ( : ,'1\dLx... \ \. ;
i' ~

Ii

I
I
I
I
ca,

I
I
'I
I
I,
f
I,
I
I
I,

Rei nf or-cement

No. 0+ Ar-ea/Bar- ~.~ 1 y1 ;<2 ··.f ....,
1~

F:o\rj Bars (in2) (inches) (inches) (inche"s) (inches)

------ -------- ---------- ---------- ---------- ----------

1 1 1.000 .0000 • ~)()OO .0000 .0000

2 1 1.000 8.8600 25.8200 .0000 .0000
..,. 1 1.000 16.7700 21.5500 .0000 .0000
.:'1

4 1 1.000 22.8500 14.9400 .0000 .0000

5 1 1.000 26.4600 6.7100 .0000 .0000

6 1 1.000 27.2100 -2.2500 .0000 .0000

7 1 1.000 25.0000 -10.9600 .0000 .0000

8 1 1.000 20.0900 -18.4800 .0000 .0000

9 1 1.000 13.0000 -24.0000 .0000 .0000

10 1.000 4.5100 -26.9300 .0000 .0000

11 1 1.000 -4.4800 -26.9300 .OOCO .0000

12 1 1.000 -12.9800 -24.0200 .0000 .0000

-I-:-;t' 1 1.000 -20.0700 -18.5000 :0000 110000
l·";1

14 < 1.000 -24.9900 -10.9900 .0000 .0000
1

15 1 1.000 -27.2000 -2.2800 .0000 .0000

16 1 1.000 -26.4700 6.6800 .0000 .0000

17 1 1.000 -22.8700 14.9100 .0000 .0000

18 1 1.000 -16.7900 21.5300 .0000 .0000

19 1 1.000 -8.8900 25.9100 .0000 .0000

./ Rei nfot-cement = 1.046,.

Reference point (:-:, 'I) for moments = .0000, .0000

/97



I HCBIAXU Heinforced Conct-ete Bia:dal Bending Analysis
NOHTH. AVE @ NEW FnVER; WOHK. STRESS COL DES 11.

I, INTERACTION DIAGF:At1 POINTS (Nominal Values)

* indicates balanced point 1'1(:.;) ,M ('I) = 1.000,

/'

'I A:{ i al X-(4:{ i s \{-A~{ i:· Strength

Force 1'1oment Moment Reduction

Point (kips) (kip-ft) (kip-ft) Factot-

I
--------- ------------ ------------ ---------

1 -10713.531 128.718 .047 1.0000

2 -10476.460 516.7CJ7 .002 1.0000

3 -10239.390 964.664 -.001 1.0000

I 4 -10002.319 1394.576 -.001 1.0000

5 -9765.248 1805.922 -.006 1.0000

6 -9528.178 2201.715 -.021 1.0000

t
7 -9291. 107 2581. 482 .004 1.0000

8 -9054.036 2945.500 .004 1.0000

9 -8816.966 3290.151 .005 1.0000

t
10 -8579.896 3614.279 .018 1.0000

il -8342.825 3917.805 .032 1.0000

1" -8105.754 4200.773 .036 1.0000....
<"7 -7868.684 4463.274 • O~52 1.0000
.i.";'

I
14 -7631. 613 4705.632 .035 1.0000

15 -7394.542 4928.205 .038 1.0000

16 -7157.472 5131.551 .041 1.0000

17 -6920.401 5316.135 .045 1.0000

I 18 -6683.330 5482.695 .035 1.0000

19 -6446.260 5631. 702 .039 1.0000

20 -6209.189 5763.452 .043 1.0000

I 21 -5972.119 5878.476 .000 1.0000

22 -5735.048 5977.441 .005 1.0000
..,":!' -5497.977 6060.645 .010 1.0000
4.--'

I
24 -5260.907 6127.468 .002 1.0000

25 -5023.836 6178.128 .005 1.0000

26 -<'1-786.765 6215.018 .008 1.0000

27 -4549.695 6238.840 • Oil 1.0000

t 28* -4525.023 6240.598 .022 1.0000
':'0 -4312.624 6230.476 .004 1.0000
.... f

30 -4075.554 6205.341 -.014 1.0000

j
31 -3838.483 6151. 488 .039 1.0000

32 -3601. 412 6074.861 .010 1.0000
~"":: -3364 .. 342 5983.833 -.023 1.0000
,_"_,

34 -3127.271 5871.244 .000 1.0000

I
35 -2890.200 5728.084 -.041 1.0000

36 -2653.130 5569.478 .002 1.0000

37 -2416.059 5396.431 -.049 1.0000

/1 38 -2178.988 5201.766 .006 1.0000

39 -1941.918 4976.058 -.049 1.0000
, } 40 -1704.847 4733.485 .011 1.0000

41 -1467.777 4472.981 .007 1.0000

I
4':' -1230.706 4:85.309 .009 1.0000....
43 -993.636 3858.525 .000 1.0000

44 -756.565 3513.089 .006 1 .. 0000

I
45 -519.494 3151. :.50 .018 1.0000

46 -282.424 2762,816 .ocn 1.0000

47 -45.353 2338.493 .012 1.0000

48 191. 717 1896.440 .000 1,,0000

I 49 428.788 1429.533 .000 1.0000

50 665.859 929.675 .000 1.0000

51 902.930 412.781 .000 1.0000

"''"' 1140.000 -136.450 -.050 1.0000

'I
-I'::'
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RESULTS OF LOAD ANALYSIS

t
I

RCBIAXU Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE is! NEW RIVER; WORK. STRESS COL DES 1:'

Max. steel strain .00033 ( .161 of yield)
at (x~y) = ( -8.8900, 25.9100)

Max. concrete strain = -.00056 ( .188 of ultimate)
at (x,y) = ( .0000, -30.0(00)

lor

1.0000

-1565.000 kips
2218.000 kip-ft

.000 kip-ft

-1565.000 kips
.2218.000 kip-H

.000 kip-ft
Reduction Factor =

Force =
1''1<:0 =
M(y)
stt-ength

MCO =
M(y) =

Portion of balanced reinforcement = .059

Str"ain constants (Cl,C2,C3) = .00000000 .00001604 -.00008348
where, strain = C1*x + C2*V + C3
No. of iterations = 5

Nominal Loads

Factored Loads : Force =

I

I
t

I

I
I·
I

I
"

I
I
t
t
I
I
I
I



RESULTS OF LOAD ANALYSIS

RCBIAXU Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE @ NEW RIVER; WORK. STRESS COL DES 11.

Page 5

V~JQ~

i1a;.~" steel strain :::: ,.00034 ( .165 of yield)
at (x,y) = ( -8.8900, 25.9100)

Max. concrete strain = -.00046 ( .154 of ultimate)
at (x,y) = ( .0000, -30.00(0)

20 2-

1.0000

-1126.000 kios
1759.000 kip-ft

.000 kip-ft

-1126.000 kips
1759.000 kip-ft

.000 kip-ft
Reduction Factor =:

Force =:

M(:d =:

M(y) =:

Strength

Portion of balanced reinforcement = .059

Strain constants <C1,C2,C3) = .00000000 .00001438 -.00003167
where, strain =: C1*x + C2*y + C3
No. of iterations = 5

Nominal Loads

Factored Loa.d·:; : Force =:

1'1(;d =:

t'1(yi =:

I
I

I
f
I'
t
I
i

I
t
I
I
t
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I
I



Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE l~ NEW RIVER; WORK. STRESS COL DES 11.

RESULTS OF LOAD ANALYSIS

Factored Loads : Force =
i1(;d =
M(y) =

1.0000

-640.000 kips
1708.000 kip-ft

.000 kip-ft

-640.000 kips
.1708.000 kip-ft

.000 kip-ft
Reduction Factor =

Force =
M(;.:) =
M(y) =
Strength

Nominal Loads

RCBIAXUI
t
I
t
1

Max. concrete strain = -.00056 ( .188 of ultimate)
at (x~y) = ( .OOOO~ -30.00(0)

r·1a;·;. steel
at ().;, '/) =

strain .00092 ( .445 of yield)
-8.8900, 25.91(0)

t
I
I
I
<I
I
t
I
I
I
J
I

Strain constants (Cl~C2~C3) = .00000000 .00002655 .00023384
where~ strain = C1*x + C2*y + C3
No. of iterations = 6

Portion of balanced reinforcement = .059



RESULTS OF LOAD ANALYSIS

RCBIAXU Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE @ NEW RIVER; WORK. STRESS COL DES 1%

v

I
I
I

F.::<.ctored Loads :

Nominal Loads

Force
t1 (:()
l'1<y) -

Force =
M(;.~) =
Mly) =
Strength

-1255.000 kips
1:326.000 kip-ft

.000 kip-ft

-1255.000 kips
.1826.000 kip-ft

.000 ki p-ft
Reduction Factor = 1.0000

I
t
f
I
I
I
I
II,
I
I
I
I
I

Max. concrete strain = -.00047 I .156 of ultimate)
at (x~y) = I .OOOO~ -30.0000)

Max. steel strain .00029 I .142 of yield)
at (x,y) = -8.8900, 25.91001

Strain constants IC1~C2,C3) = .00000000 .00001364 -.00005965
where, strain = C~*x + C2*y + C3
No. of iterations = 5

Portion of balanced reinforcement = .059



Page 11

1.0000

-1008.000 kips
1617.000 kip-ft

.000 kip-ft

-1008.000 kips
.1617.000 kip-ft

.000 kip-ft
Reduction Factor =

Force =
l'H:d =
t'1 (y) =
Strength

Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE @ NEW RIVER; WORK. STRESS COL DES 11.

~f~Q~

Nominal Loads

Factored Loads : Force =
j'1(:{) =
j'l(y) =

RESULTS OF LOAD ANALYSIS

RCBIAXU
,
I
I
1
t
I

Max. concrete strain = -.00043 ( .143 of ultimate)
at (x

1
yl = ( .0000, -30.00(0)

r1a:'~' ·:;teel
.:3.t (;.~, yl =

strain .00034 ( .162 of yield)
-8.8900, 25.91(0)

f
I
I
I
I
I'

I
I
I
I
I
I

Stt-.::tin constants (C1
1

C2 1 C3) = .00000000 .00001370 -.00001950
where, strain = C1%x + C2*V + C3
No. of iterations = 5

Portion of balanced reinforcement = .059



Portion of balanced reinforcement = .059

1.0000

-574.000 kips
1571.000 kip-ft

.000 kip-ft

-574.000 kips
.1571.000 kip-ft

.000 kip-ft
Reduction Factor =

Force =
l'1ed =
M(y) =
Strength

l'1(y)

strain = .00087 ( .423 of yield)
-8.8900, 25.91(0)

Reinforced Concrete Biaxial Bending Analysis
NORTH. AVE @ NEW RIVER; WORK. STRESS COL DES 1%

Str-ain ,=onstant.s (Cl;C2,C3) = .00000000 .00002497 .00022751
where, strain = C1*x + C2*y + C3
No. of iterations = 6,

!'1a;{. steel
at C{,y) =

Max. concrete strain = -.00052 ( .174 of ultimate)
at (x,y) = ( .0000, -30.00(0)

Nominal Loads

RESULTS OF LOAD ANALYSIS

Factored Loads : Force =
r"1(x) ==

RCBIAXUI
i
I
I
,t
I,
~

I
I (.

~~ .-

I
I
I

I,
I
I
I
t
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TIME: 1/18/1990'10:44:05M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

1) $ THE FOLLOWING DATA IS THE INPUT FILE FOR THE ANALYSIS OF THE
2) $ NORTHERN AVENUE BRIDGE , COLUMN BENT CAPS
3) $
4) TITLE ANALYSIS OF RIVER PIER BENT CAPS
5) TYPE PLANE FRAME
,~) UNIT KIP FEET DEGREE
7) REPORT DEV A:NAOUT20
8) REPORT PAG 2
9) $ FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

10) $ NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
11) $ BRW, INC.; PHOENI X, ARI ZONA
12) $ JOB NUMBER 33-8962; JANUARY, 1990
13) REPORT LOGO
14) PRINT INPUT
15) OUTPUT DEC 2
16) OUTPUT BY ~1H1BER

17) JOINT COORDINATES
18) 1 -40.0 1076.48 F
19) 2 -35.75 1076.48
20) 3 -11.92 1076.48
21) 4 11.92 ~076.48

22) 5 35.75 1076.48
23) 6 40.0 1076.48 F
24) 7 -35.75 1058.3
25) 8 -11.92 1058.3
26) 9 11.92 1058.3
27) 10 35.75 1058.3
28) 11 -35.75 1027.3
29) 12 -11.92 1027.3
30) 13 11.92 1027.3
31) 14 35.75 1027.3
32) 15 -35.75 1025.3
33) 16 -11.92 1025.3

******************************LISTING OF THE INPUT FILE *
*****************************

=======================================================================

============================================::=;r~~=~/;;~= ====

************************************************************************
* ** TYPE OF THE STRUCTURE PLANE FRAM~ ** RESTART STATUS NONE GIVEN ** DES IGNATED UN ITS KIPS FEET DEGREES *
* NO. OF JOINTS DEFINED 0 ** NO. OF ~lEt1BERS DEF INED 0 *
:~ NO. OF PLATE ELE~1ENTS DEFINED 0 ** NO. OF DIFF. MATEF:IAL DEFINED 0 *
:~ NO. OF DIFF. SECTION PROPERTIES DEFINED: 0 *
* NO. OF DIFF. TYPES OF SPRINGS DEFINED 0 *
* *************************************************************************

I,
I
I
I
I
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PAGE 3

34) 17 11.92 1025.3
35) 18 35.75 1025.3
~, , 19 -35.75 1015.3·)0 }
'7"-1\ 20 -11. 92 1015.3••) / J

..,.(1' 21 11.92 1015.3,~'Q}

3':n 22 -;:'!::' 7r:: 1015.3,_,,J. ; ,J

40) ...,-:: -35.75 1010.3.a.-"_'

41l 24 -11. 92 1010.3
42) 25 11.92 1010.3
43) 26 35.75 1010.3
44) 27 -35.75 1005.3
45) 28 -11. 92 1005.3
46) 29 11.92 1005.3
47> 30 35.75 1005.3
48) 31 -35.75 997.3 S
49) 32 -11. 92 997.3 S
50) 33 11.92 997.3 5
51) 34 35.75 997.3 S
52) 35 -35.67 1025.3 5
53) 36 -11. 84 1025.3 S
54) ~7 12.0 1025.3 S--If

55) 38 35.83 1025.3 S
56) 39 -35.67 1015.3 S
57) 40 -11. 84 1015.3 S
58) 41 12.0 1015.3 5
59) 42 35.83 1015.3 S
60) 43 -35.67 1010.3 S

61l 44 -11. 84 1010.3 S
62) 45 12.0 1010.3 5
63) 46 35.83 1010.3 S
64) 47 -35.67 1005.3 S
65) 48 -11.84 1005.3 S
66) 49 12.0 1005.3 5
67> 50 35.83 1005.3 S
68) 51 -35.75 1023.3
69) 54 ""C' Ie 1023.3.';I.J. I oW

70) 51 TO 54
71 ) 63 _",:!,C' -,r::: 1017.3._.~. ,...J

7"\ 51 TO 63 BY 4f~,

73) 66 35.75 1017.3
74) 54 TO 66 BY 4
75) 51 TO 54
76) 55 TO 58
77) 59 TO 62
78) 63 TO 66
79) 67 -35.75 1012.8
80) 70 35.75 1012.8
8ll 67 TO 70

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME:
FLOOD CONTHOL DIsnnCT OF t'lARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX, ARIZONA; JANUARY~ 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

****************************** LISTING OF THE INPUT FILE *
*****************************

=======================================================================

=======================================================================

I
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I
I
I
1
1
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=======================================================================
1/18/1990 10:44:05

$ INCREASE COLUMN SPACING TO 24 FEET ON CENTERS
2 7 TO 119 BY 4 X -0.25
3 8 TO 120 BY 4 X -0.08
4 9 TO 121 BY 4 X 0.08
5 10 TO 122 BY 4 X 0.25

35.75 1003.3
-35.75 1003.3

111 TO 119 BY 4
114 TO 1?? BY 4

~-

111 TO 114
l' c: TO 118...I

119 TO 122
±...
EDIT
r-lOVE
MOVE
t10VE
t10VE
$
JOINT RELEASE
87 TO 122 AS SUPPORT
31 TO 34 MOM Z KFX 75.48
47 TO 50 KFX 59.628

83 -35.75 999.3
86 35.75 999.3
75 TO 83 BY 4
78 TO 86 BY 4
75 TO 78
79 TO 82
83 TO 86
87 -35.67 1023.3
90 35.83 1023.3
99 -35.67 1017.3
102 35.83 1017.3
87 TO 99 BY 4
90 TO 102 BY 4
87 TO 90
91 TO 94
95 TO 98
99 TO 102
103 -35.67 1012.8
106 35.83 1012.8
103 TO 106
107 -35.67 1007.8
110 35.83 1007.8
107 TO 110
111 -35.67 1003.3
114 35.83 1003.3
119 -35.67 999.3
122 35.83 999.3

71 -35.75 1007.8
74 35.75 1007.8
71 TO 74

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME:
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

82)
83}
84)
85) 75
86) 78
87>
88)
89}
90)
91>
92)
93)
94)
95)
96}

97)
98)
99}

100)
101 )
1(2)
1(3)
1(4)
1(5)
106}
1(7)
1(8)
1(9)
110)
111)
112)
113)
114)
115)
116)
117)
118)
119)
120)
121>
122)
123)
124)
125)
126)
127)
128)
129)

****************************** LISTING OF THE INPUT FILE *
*****************************

I
I
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=======================================================================
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: 1/18/1990 10:44:05
n m rn :/ tt~~~-x ~/1:,

M-STRUDL BY CAST! REV. V2.65 SER: a7e TIME
FLOOD CONTROL DISTRICT OF MPIRICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

130) 43 TO 46 KFX 53.658
1311 39 TO 42 KFX 42.629
132) 35 TO 38 KFX 7.252
1:::;3) 87 TO 90 KFX 15.468
1:54) t;'1 TO 94 KFX 23.684, .1

135) qc- TO 98 KFX 30.759,-..}

136) 99 TO 102 KFX 36.694
1371 103 TO 106 KFX 48.564
138) 107 TO 110 I<FX 58.752
139) 111 TO 114 I<FX 60.504
140) 115 TO 118 KFX 61.38
141·) 119 TO 122 I<FX 68.43
14;2) $

143) 1'1EMBER INCIDENCES
144) 1 1 2
145) 2

..., 3.::.

146) "t 3 4'-'
147> 4 4 5
148) c- 5 6-..}

149) 6 7 2
150) 7 8 3
151> 8 9 4
152) 9 10 5
153) 10 11 7
154) 11 15 11
155) 12 19 6<'-'
156) 13

,..,..,. 67~.':'I

157) 14 27 71
158) 15 31 83
159) 16 12 8
160) 17 16 12
161> 18 20 64
162) 19 24 68
163) 20 28 72
164) 21 'T"1 84._1':-

165) 22 13 9
166) .-'\~7 17 13~...:.
167> 24 21 65
168) ~,'" 25 69.£....J

169) 26 29 "i "_,

170) 27 "T"T 85....10_1

171) 28 14 10
172) 29 18 14
173) 30 22 66
174) 31 26 70
175) 32 30 74
176) "T"T 34 86._••..J

177) 34 15 "tC-o_loJ

****************************** LISTING OF THE INPUT FILE *
*****************************

I
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=======================================================================

M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME
FLOOD CONTF:OL DISTRICT OF t1ARICOF'A COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW

l
INC.; PHOENIX~ ARIZONA; JANUARY, 1990

TITLE: ANALYSIS OF RIVER PIER BENT CAPS

****************************** LISTING OF THE INPUT FILE *
*****************************
178) 35 19 39
179) 36 23 43
180) 37 27 47
181) 38 16 36
182) 39 20 40
183) 40 24 44
184) 41 28 48
185) 42 17 37
186) 43 21 41
187> 44 25 45
188) 45 29 49
189) 46 18 38
190) 47 22 42
191) 48 26 46
192) 49 30 50
193) 50 51 15
194) 51 55 51
195) 52 59 55
1%) 5~5 63 59
197> 54 67 19
198) 55 71 23
199) 56 75 27
2(0) 57 79 75
2(1) 58 83 79
202) 59 52 16
2(3) 60 56 52
2(4) 61 60 56
2(5) 62 64 60
206) 63 68 20
207) 64 72 24
2(8) 65 76 28
2(9) 66 80 76
210) 67 84 80
211) 68 53 17
212) 69 57 53
213) 70 61 57
214) 71 65 61
215) 72 69 21
216) 73 73 25
217) 74 77 29
218) 75 81 77
219) 76 85 81
220) 77 54 18
221) 78 58 54
222) 79 62 58
223) 80 66 62
224) 81 70 22
225) 82 74 26

==============================================~======= =================
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I

83 78 30
84 82 78
85 86 82
86 51 87
87 c-c- '=? 1,J,J

8"8 59 95
89 L' 99\..1'_'

90 67 103
91 71 107
92 75 111
93 79 113
94 83 119
95 52 88
96 56 0'",,,-

97 60 96I

98 64 100
99 68 104
100 7? 108.' -
101 76 112
102 80 116
103 84 120
104 C""1' 89,J._,

105 57 93
106 61 97
107 65 101
108 69 105
109 7' 109._'

110 77 113
111 81 117
112 85 121
113 54 90
114 58 94
115 62 98
116 66 102
117 70 106
118 74 110
119 78 114
120 8'" 118"-

121 86 1·...,..,
k.£.

$

M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF t1ARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

254)
255)
256)
257)
258)
259)
260)
261>
262)
263)
264)
265)
266) MEMBER RELEASE
267) 34 TO 49 START FORCE Y MOM Z
268) 86 TO 121 START FORCE Y MOM Z
269) $
270) MATERIAL PROPERTY
271) CONCR E 519120. DEN .150 CT 0.000006 1 TO 121
272) $

273) MEMBER PROPERTY

239)
240)
241>
242)
243)
244)
245)
246)

237)
238)

252)
253)

248)
249)
250)
251)

247)

'""\7·,\
..::, ..).,L !

233)
234)
235)
236)

230)
231>

****************************** LISTING OF THE INPUT FILE *
*****************************

229)

226)
227)
228)

I
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M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

297) 3 FORCE Y LIN WA -3.4 WB -3.308 LA 11.92 $ END DIA. PLUS SLAB D.L

280) $

281) STIFFNESS ANALYSIS
282) $

283) LOAD DL
284) MEMBER LOADS
285) 1 FORCE Y CONC P -305.0 L 2.33 $ GIRDER 1 D.L. PLUS BARRIER & PED

RAIL
286) 2 FORCE Y CONC P -226.6 L 7.75 $ GIRDER 2 D.L. PLUS BARRIER LOAD
287) 2 FORCE Y CONC P -205.4 L 17.17 $ GIRDER 3 D.L.
288) 3 FORCE Y CONC P -205.4 L 2.58 $ GIRDER 4 D.L.
289) 3 FORCE Y CONC P -205.4 L 12.0 $ GIRDER 5 D.L.
2901 3 FORCE Y CONC P -205.4 L 21.42 $ GIRDER 6 D.L.
291) 4 FORCE Y CONC P -205.4 L 6.84 $ GIRDER 7 D.L.
2921 4 FORCE Y CONC P -226.6 L 16.26 $ GIRDER 8 D.L. PLUS BARRIER LOAD

279) CONNI AX 33.183 IZ 87.624 86 TO 121 $ FALSE CONNECTORS TO SPRINGS

274) CAP AX 24.0 IZ 32.0 1 2 3 4 5 $ COLUMN CAP MEMBERS
275) COLUMN AX 19.632 II 30.68 6 7 8 9 $ COLUMNS
276) SHAFT AX 33.183 II 87.624 10 TO 33 $ SHAFTS
277) CONN AX 33.183 IZ 87.624 34 TO 49 $ FALSE CONNECTORS TO SPRINGS
278) SHAFTI AX 33.183 II 87.624 50 TO 85 $ SH~FT MEMBER FOR SPRING CON

293) 5 FORCE Y CONC P -305.0 L 1.68 $ GIRDER 9 D.L. PLUS BARRIER & PED
F:AIL

294) 1 FORCE Y LIN WA -3.1 WB -3.124 $ END DIAPHRAGM PLUS SLAB D.L.
2951 2 FORCE Y LIN WA -3. 124 ~jB -3.308 $ END DIAF'HRAGl'"1 PLlJS SLAB D. L.
2961 3 FORCE Y LIN WA -3.308 WB -3.4 LB 11.92 $ END DIA. PLUS SLAB D.L

=======================================================================

••••••••••••••••••••••*••••••
* LISTING OF THE INPUT FILE •

•••••••••••••••••••••••••••••

=======================================================================

298) 4 FORCE Y LIN WA -3.308 WB -3.124 $ END DIAPHRAGM PLUS SLAB D.L.
299) 5 FORCE Y LIN WA -3.124 WB -3.1 $ END DIAPHRAGM PLUS SLAB D.L.
3(0) 1 TO 5 FORCE Y UNI W-3.6 $ CAP D.L.
301) 6 TO 9 FORCE Y GLOBAL UNI W-2.945 $ COLUMN D.L.
302) 10 TO 33 FORCE Y GLOBAL UNI W-4.977 $ SHAFT D.L.
3(3) 50 TO 85 FORCE Y GLOBAL UNI W-4.977 $ SHAFT D.L.
304) $
3(5) LOAD H~S

·306) MEMBER LOADS
307) 2 FORCE Y CONC P -15.0 L 7.75 $ GIRDER 2 FWS+UTIL
3(8) 2 FORCE Y CONC P -28.5 L 17.17 $ GIRDER 3 FWS+UTIL
3(9) 3 FORCE Y CONC P -28.5 L 2.58 $ GIRDER 4 FWS+UTIL
310) 3 FORCE Y CONC P -28.5 L 12.0 $ GIRDER 5 FWS+UTIL
311) 3 FORCE Y CONC P -28.5 L 21.42 $ GIRDER 6 FWS+UTIL
312) 4 FORCE Y CONC P -28.5 L 6.84 $ GIRDER 7 FWS+UTIL
313) 4 FORCE Y CONC P -15.0 L 16.26 $ GIRDER 8 FWS+UTIL
314) $

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
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M-STRUDL BY CAST I REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

****************************** LISTING OF THE INPUT FILE *
*****************************
315) LOAD SDWK_LL
316) MEMBER LOADS
317) 5 FORCE Y CONC P -39.9 L 1.68 $ SIDEWALK L.L. ON ONE SIDE OF BRID

I~E

318) $
319) LOAD LL_I_l $ MAX. TRANS. MOMENTS IN SHAFTS AND COLUMNS
320) MEMBER LOADS
321) 3 FORCE Y CONC P -55.4 L 12.0 $ GIRDER 5 L.L.
322) 3 FORCE Y CONC P -142.0 L 21.42 $ GIRDER 6 L.L.
323) 4 FORCE Y CONC P -139.3 L 6.84 $ GIRDER 7 L.L.
324) 4 FORCE Y CONC P -112.8 L 16.26 $ GIRDER 8 L.L.
325) 5 FORCE Y CONC P -23.5 L 1.68 $ GIRDER 9 L.L.
326) $

327) LOAD LL_I_2 $ MAX. POS. MOM. IN SPANS 2 & 4 AND MAX. NEG. MOM. SP
AN 3

328) MEMBER LOADS
329) 1 FORCE Y CONC P -23.6 L 1.17 $ GIRDER 1 L.L.
330) 2 FORCE Y CONC P -112.7 L 7.75 $ GIRDER 2 L.L.
331) 2 FORCE Y CONC P -94.4 L 17.17 $ GIRDER 3 L.L.
332) 3 FORCE Y CONe P -5.3 L 2.58 $ GIRDER 4 L.L.
333) 3 FORCE Y CONC P -5.3 L 21.42 $ GIRDER 6 L.L.
334) 4 FORCE Y CONC P -94.4 L 6.84 $ GIRDER 7 L.L.
335) 4 FORCE Y CONC P -112.7 L 16.26 $ GIRDER 8 L.L.
336) 5 FORCE Y CONC P -23.6 L 1.68 $ GIRDER 9 L.L.
337) $

338) LOAD LL_I_3 $ MAX. NEG. MOM. OVER COLUMNS
339) MEMBER LOADS
340) 2 FORCE Y CONC P -62.6 L 7.75 $ GIRDER 2 L.L.
341) 2 FORCE Y CONC P -55.5 L 17.17 $ GIRDER 3 L.L.
342) 3 FORCE Y CONC P -18.9 L 2.58 $ GIRDER 4 L.L.
343) 3 FORCE'Y CONC P -80.3 L 12.0 $ GIRDER 5 L.L.
344) 3 FORCE Y CONC P -18.9 L 21.42 $ GIRDER 6 L.L.
345) $
346) LOAD THER_EXP
347) MEMBER TEMPERATURE
348) 1 TO 10 16 22 28 AXI 30 $ TEMPERATURE RISE OF 30 DEGREES
349) $

350) LOAD WIND
351) JOINT LOAD
352) $ 1 FORCE X 46.38 $ WIND LOAD FROM SUPERSTRUCTURE
353) 1 FORCE X 1.12 $ WIND LOAD FROM SUBSTRUCTURE
354) $
355) LOAD OT_GRP_2
356) t1Er1BER LOAD
357) 2 FORCE Y CONC P 164.6 L 16.08 $ OVERTURNING FORCE FOR GROUPS II

AND V
358) $

359) LOAD STREAM

t
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I
I
I
I
I
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I
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I
I
I'
I
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363) $

2/B

TH1E: 1/18/1990 10:44:05 :
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PAGE 10

LOAD DIF_SET1
JOINT DISPLACEMENT
34 DIS Y -0.031 $ 3/8" SETTLEt1ENT ON THE DOWNSTREAM COLUt-1N
$
LOAD DIF_SET2
JOINT DISPLACEMENT
33 DIS Y -0.031 $ 3/8" SETTLEMENT ON THE SECOND INTERIOR COLUMN
$
LOAD COMBINATION DED_LOD $ COMBINE GIRDER, F.W.S. AND UTIL. INTO
DEAD LOAD
COMBINE DL 1.0 FWS 1.0
$

SELECT LOAD 3 TO 13
LIST MEM FOR 1 5 SECT FRA NS 1 .5
LIST MEM FOR 2 3 4 SECT FRA NS 3 .25 .5 .75
$ LIST MEM FOR 6 TO 9
$ LIST MEM FOR 10 TO 15
$ LIST MEM FOR 11 TO 29 BY 6
$ LIST MEM FOR 13 TO 31 BY 6
$ LIST MEM FOR 15 TO 33 BY 6
UNIT KIP INCH DEGREE
LIST JOI DISP 1 TO 6
FINISH

M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DIsnnCT OF MAfHCOF'A COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW~ INC.; PHOENIX~ ARIZONA; JANUARY~ 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

373)

372)

374)
:575}
376)
377}
378)
379)
:'::-.80)
381>
382)
383)
384)
385}

::::;64)
365)
366)
367)
368)
369}
370)
37l>

360) MEMBER LOAD
361) 6 FORCE Y UNI W-2.97 $ STREAM FLOW ON UPSTREAM COLUMN
362) 789 FORCE Y UNI W-0.72 $ STREAM FLOW ON CENTRAL AND DOWNSTREAM

COLUf1N5

=======================================================================

*.**1••*•••••••••••••••••••••
• LISTING OF THE INPUT FILE •*••••••••••••••••••••••••••••
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=======================================================================

11PAGE

NONE GIVEN

TH1E : 1/18/1990 10:46:24
('\ /'('Ii f I '

,/ ; , ...,,., i ,-y ,;I,,,;
,/' \"~~",~:.)"V' J I . ~' .... ', ,",, 'l. ""~\'''''''';

.~

PLANE FRAME RESTART STATUS
FEET DEGREES

SDWI<_LL 1 0.00 0.00 -0.00

2.00 0.00 0.00 -0.00
2 0.00 0.00 -0.00

LL- I - 1 1 0.00 -0.00 -0.00
2.00 0.00 -0.00 0.00

2 0.00 -0.00 0.00

LL I " 1 -0.00 0.00 -0.00
- -~

2.00 -0.00 23.60 -19.59
.., -0.00 23.60 -66.7c"1...

LL I 7 1 -0.00 0.00 -0.00
- _0';1

2.00 -0.00 0.00 -0.00

2 -0.00 0.00 -0.00

THER_EXP 1 0.00 0.00 0.00

2.00 0.00 0.00 -0.00
2 0.00 0.00 -0.00

WIND 1 -l, 12 0.00 -0.00
2.00 -l, 12 0.00 -0.00

2 -1. 12 0.00 -0.00

OT _GRP_2 0.00 -0.00 O.OCf

2.00 0.00 -0.00 0.00
,.., 0.00 -01100 0.00
L.

STREAM 0.00 -0.00 -0.00
2.00 0.00 -0.00 -0.00

..., 0.00 -0.00 -0.00
L.

DIF_SETl 1 -0.00 0.00 -0.00

2.00 -0.00 0.00 -0.00

2 -0.00 0.00 -0.00

DIF_SET2 1 0.00 -0.00 0.00

2.00 0.00 -0.00 0.00

FILE/LOAD JOINT /--- AXIAL ---1--- LOCAL Y --/-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

M-STRUDL BY CAST / REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF F:IVER PIER BENT CAPS

RESULTANT MEMBER FORCES -~---

************************ RESULTS OF ANALYSIS *
***********************

CAP

1

t1Ei1BER
SECTION

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I ---

I



I
I
I
I

=======================================================================
: M-STRUDL BY CAST I REV. V2.65 SER: ale TIME: 1/18/1990 10:46:24
: FLOOD CO~HEOL DISTRICT OF j'lARICOPA COUNTY ~I !X~l ((\
I NOf:rp-IEP" A\.!P~U;:; BF'TfiGF fWE!=;' THE ,,,ew RIllE!=;: 'V ',11i1 VI \yi ~J Jd.~
J .\. .lio'! T_' >- \J. T ..... 1 1"lL... .:;. ~ '- lJ\..(...'-: -;"./

: Bm'J, INC.; PHOEN I X, AR I ZONA; JANUARY. ~ 990 :1 ' ,

TITLE: ANALYSIS OF RIVER PIER BENT CAPS j PAGE
=======================================================================

RESULTANT MEMBER FORCES -----

2 0.00 -0.00 0.00

DED _LOD 1 0.00 -0.00 0.00

2.00 0.00 13.41 -1:5.41

2 0.00 331.85 -563 It 01

5 SOWK_LL 5 0.00 -39.90 -67.03

2.00 0.00 0.00 -0.00

CAP 6 0.00 0.00 0.00

LL- I - 1 5 -0.00 -23.50 -39.48

2.00 -0.00 0.00 0.00

6 -0.00 0.00 0.00

LL I
., 5 -0.00 -23.60 -39.65

- _L..

2.00 -0.00 -0.00 0.00

6 -0.00 0.00 0.00

LL- I _3 5 0.00 0.00 0.00

2.00 0.00 0.00 0.00

6 0.00 0.00 -0.00

THER_EXP 5 0.00 0.00 -0.00

2.00 0.00 0.00 -0.00

6 0.00 0.00 -0.00

WIND 5 -0.00 0.00 0.00

2.00 -0.00 0.00 0.00

6 -0.00 0.00 0.00

aT_GRP_2 5 0.00 -0.00 -0.00

2.00 0.00 -0.00 -0. ocr

6 0.00 -0.00 0.00

STREAt'l 5 -0.00 -0.00 -0.00

2.00 -0.00 -0.00 -0.00

6 -0.00 -0.00 0.00

DIF_SET 1 c: -0.00 0.00 0.00....,

2.00 -0.00 0.00 -0.00

6 -0.00 0.00 0.00

DIF_SET2 5 -0.00 -0.00 -0.00

2.00 -0.00 -0.00 0.00

6 -0.00 -0.00 0.00

Zzo

JOINT j---AXIAL ---j--- LOCAL Y --1-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

SECTION
TAG.

t"1EMBER
NO.

I

I
I
I

I
I

I

I
I

I
I

I
I

I



=======================================================================

RESULTANT MEMBER FORCES -----

tZ- {

DED_LOD 5 -0. 00 -331 .85 -566. 06
,., 00 -0. 00 -13. 41 - 1":: 41... .L-_' •

6 -0. 00 0.00 o. 00

SECTION JOINT j--- AXIAL ---1--- LOCAL Y --j-- LOCAL Z --I
TAG. NO. FORCE SHEAR FORCE MOMENT

=======================================================================
: M-STRUDL BY CAST / REV. V2.65 SER: a7e TIME: 1/18/1990 10:46:24
: FLOOD CONTROL DISTRICT OF MARICOPA COUNTY ~ iJry 'N~
: NORTHEF,N AVENUE BFU DGE OVER THE NHJ RIVER V'. J2Q.( ':,.L~ Z/10
: BE~1J~ INC.; F'HOENIX~ ARIZONA; JANUARY~ 1990 ~ "- "
: TITLE: ANALYSIS OF RIVER PIER BENT CAPS PAGE 13

MEt1BER
NO.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I '<

I



================~======================================================

=======================================================================

14PAGE

NONE GI\!ENPLANE FRAME RESTART STATUS
FEET DEGREES

FILE/LOAD JOINT /--- AXIAL ---1--- LOCAL Y --I-- LOCAL Z --I

NO. FORCE SHEAR FORCE ~lor'lENT

SDWI<_LL 2 0.07 0.30 4.45
6.00 0.07 0.30 2.64

12.00 0.07 0.30 0.82

18.00 0.07 0.30 -0.99

"' 0.07 0.30 -2.81--'

LL- I - 1 2 -0.03 4.75 2.09

6.00 -0.03 4.75 -26.41

12.00 -0.03 4.75 -54.90
18.00 -0.03 4.75 -83.40

3 -0.03 4.75 -111.90

LL-1_2 2 -2.07 -97.39 -209.89
6.00 -2.07 -97.39 374.44

12.00 -2.07 15.31 479.81
18.00 -2.07 109.71 309.59

3 -2.07 109.71 -348.67

LL- I _3 2 -1.19 -47.55 -87.75
6.00 -1.19 -47.55 197.55

12.00 -1.19 15.05 216.80
18.00 -1.19 70.55 80.43

" -1.19 70.55 -342.87
-j

THER_EXP 2 -0.85 -3.41 -57.06-

6.00 -0.85 -3.41 -36.63
12.00 -0.85 -3.41 -161119

18.00 -0.85 -3.41 4.24

3 -0.85 -3.41 24.67

WIND 2 -0.87 1. 14 16.18

6.00 -0.87 L 14 9.35
12.00 -0.87 1. 14 2.52

18.00 -0.87 1. 14 -4.30

" -0.87 1. 14 -11.13--' t:Z:Z-

oT_GRP_2 2 1.69 45.20 120.96

6.00 1.69 45.20 -150.26

M-STRUDL BY CAST / REV. V2.65 SER: ale TIME: 1/18/1990 10:46:24
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW F:IVEF: V
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT C(-iPS

2

RESULTANT MEMBER FORCES -----

CAP

************************ RESULTS OF ANALYSIS *
***********************

t1Ef'1BEF:
SECTION

TYPE OF THE PROBLEM :
ACTIVE UNITS: KIPS

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



=======================================================================

RESULTANT MEMBER FORCES -----

'ZZ3

;e;
1-..1PAGE

TIME ~ li18i1990 10:46:24
I \ /""\I~ A ('\

V \ ,I//,( I! I \,/ /1 '.t-:--.
...........\rt...-'-"- ~ 'I './J_ y" " ,

'~' """ " . .

JOINT i--- AXIAL ---1--- LOCAL Y --1-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

SECTION
TAG.

12.00 1.69 45.20 -421. 48
18.00 1. 69 -119.40 -376.66

3 1.69 -119.40 ":!'"":!'o 7"'"
'_"_' I .. " ..:..

STREA!'l 2 -30.64 ""7e;- 11 1015.59I .J.

6.00 -30.64 75. 11 564.93
12.00 -30.64 75. 11 114.27
18.00 -30.64 75. 11 -336.40

3 -30.64 75. 11 -787.06

DIF_SET 1 2 4.24 11.38 287.04
6.00 4.24 11.38 218.75

12.00 4.24 11.38 150.47
18.00 4.24 11.38 82. 18

<" 4.24 11.38 13.90
'-'

DIF_SET2 "") 0.94 69.28 Q""? '"'JL... W"_' • .l.,y

6.00 0.94 69.28 -332.43
121100 0.94 69.28 -748. 13
18.00 0.94 69.28 -1163.82

3 0.94 69.28 -1579.52

DED_LOD "") -3.77 -275.81 -830. i~... ,L ._1

6.00 -3.77 -235.33 703.45

12.00 -3.77 47.03 966.51
18.00 -3.77 321.96 367.26

<" -3.77 363.27 -1688.29
~,

3 SDWr:::_LL <" O. 16 0.20 2.79
'-'

6.00 O. 16 0.20 1.57
12.00 O. 16 0.20 0.36
18.00 O. 16 0.20 -0.8~

CAP 4 O. 16 0.20 -2.07

LL I 1 .,.. -0.99 -28.86 -176.80
- - ...:.

6.00 -0.99 -28.86 -3a65

12.00 -0.99 26.54 169.50
18.00 -0.99 26.54 10.26

4 -0.99 168.54 -515.35

LL I _2 <" -0.42 -5.08 -234.96
- '-'

6.00 -0.42 0.22 -222.63
12.00 -0.42 0.22 -223.97
18.00 -0.42 0.22 -225.31

4 -0.42 5.52 -240.32

M-STRUDL BY CAST i REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEi.') RIVER
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

=======================================================================

t'1Et'1BER
NO.

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



=======================================================================

RESULTANT MEMBER FORCES -----

=======================================================================
M-STRUDL BY CAST j REV. V2.65 SER: ·a7e TIME: 1/18/1990 10:46:24
FLOOD CONTROL DISTRICT OF t1AF:ICOPA COUNTY {i1N [~ J

NORTHERN AVENUE BRIDGE OVEF: THE NHJ RIVER ./ JY.l\JJ».dJ; z../1~
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS PAGE 16

JOINT /--- AXIAL ---/--- LOCAL Y --j-- LOCAL Z --j

NO. FORCE SHEAR FORCE MOMENT
SECTION

TAG.

LL I _3 3 -0.96 -65.60 ""1'""'11 -;r.j

- -.':"'£"/ II ·":·L

6.00 -0.96 -46.70 1,66
12.00 -0.96 33.60 281.87
18.00 -0.96 .33.60 80.29

4 -0.96 52.50 -170.06

THER_EXP <' -1.21 0.16 1.57--'
6•. 00 -1. 21 0.16 0.60

12.00 -1. 21 0.16 -0.38
18.00 -1.21 O. 16 -11136

4 -1. 21 0.16 -2.33

WIND 3 -0.56 0.71 8.43
6.00 -0.56 0.71 4.20

12.00 -0.56 0.71 -0.04
18.00 -0.56 0.71 -4.27

4 -0.56 0.71 -8.51

OT_GRP_2 <' 0.16 10.63 234.74-j

6.00 0.16 10.63 170.98
12.00 0.16 10.63 107.21
18.00 0.16 10.63 43.45

4 0.16 10.63 -20.31

STREAM 3 -19.62 54.24 666.31
6.00 -19.62 54.24 340.89

12.00 -19.62 54.24 15.47
18.00 -19.62 54.24 -309.96

4 -19.62 54.24 -635.38

DIF_SET 1 <' 10.34 76.01 415.91"--'
&...00 10.34 76.01 -40.17

12.00 10.34 76.01 -496.24
18.00 10.34 76.01 -952.32

4 10.34 76.01 -1408.39

DIF_SET2 3 -9.70 -234.09 -2304.97
6.00 -9.70 -234.09 -900.43

12.00 -9.70 -234.09 504.11
18.00 -9.70 -234.09 1908.65

4 -9.70 -234.09 3313.18
zz1

OED_LOD 3 -3.21 -433.60 -1649.30
6.00 -3.21 -158.12 If"" -:1::"

~I • I..,)

12.00 -3.21 117.65 850.99 •

t1EMBER
NO.

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



=======================================================================

RESULTANT MEMBER FORCES -----

JOINT 1--- AXIAL ---1--- LOCAL Y --1-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

SECTION
TAG.

18.00 -3.21 159.51 19.37
4 -3.21 434.99 -1666.03

4 SmJK_LL 4 0.25 2.23 4.10
6.00 0.25 2.23 -9.30

12.00 0.25 2.23 -22.71
18.00 01125 2.23 -36.11

CAP 5 0.25 2.23 -49.52

LL- I- 1 4 -2.30 -152.95 -606.44
6.00 -2.30 -152.95 311.25

12.00 -2.30 -13.65 510.14
18.00 -2.30 99.15 395.75

5 -2.30 99.15 ...,.199.17

LL- I _2 4 -2.11 -110.94 -355.40
6.00 -2.11 -110.94 310.24

12.00 -2.11 -16.54 488.78
18.00 -2.11 96.16 391. 92

5 -2.11 96.16 -185.04

LL- I_3 4 -0.01 -4.22 -101.42
6.00 -0.01 -4.22 -76.07

12.00 -0.01 -4.22 -50.72
18.00 -0.01 -4.22 -25.38

5 -0.01 -4.22 -0.03

THER_EXP 4 -0.81 ~ ~,., 25.01,_I .....

6.00 -0.81 3.22 5.70
12.00 -0.81 3.22 -13.62
18.00 -0.81 3.22 -32.93

5 -0.81 3.22 -52. 24~

WIND 4 -0.26 1. 18 11. 50
6.00 -0.26 1. 18 4.43

12.00 -0.26 1. 18 -2.64
18.00 -0.26 1. 18 -9. 71

5 -0.26 1. 18 -16.78

OT_GF:P_2 4 0.09 -1.42 -28.27
6.00 0.09 -1.42 -19.77

12.00 0.09 -1.42 -11. 26
18 •.00 0.09 -1.42 -2.76

5 0.09 -1.42 5.74

M-STRUDL BY CAST 1 REV. V2.65 SER: ale TIME: 1/18/1990 10:46:24
FLOOD CONTROL DISTRICT OF MARICOPA COUN'Y ~ ~
NORTHEF:N AVENUE BfHDGE OVER THE NEW RIVER ,/ 8J2 ' I Zit?;
BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS PAGE 17

=======================================================================

MEf1BER
NO.

I
I
I
I
I
I
I
I
I
I "-'c

(

I
I
I
I
I
I
I
I
I



=======================================================================

=======================================================================

RESULTANT MEMBER FORCES -----

STREAt1 4 -8. 18 87.83 850.09
6.00 -8. 18 87.83 323.09

12.00 -8. 18 87.8::;; -203.91
18.00 -8. 18 87.83 -730.91

5 -8. 18 87.83 -1257.90

DIF_SET! 4 8.52 -90. 18 -1559.58
6.00 8.52 -90. 18 -1018.50

12.00 8 c=., -90. 18 -477.43• .J.::.

18.00 8.52 -90. 18 631165
l:' 8.52 -90. 18 604.73'.J

DIF_SET2 4 -13. 16 166. 19 3075. 12
6.00 -13. 16 166. 19 2077.97

12.00 -13. 16 166. 19 1080.82
18.00 -13. 16 166. 19 83 ..67

5 -13. 16 166. 19 -913. 49

DED_LOD 4 -3.58 -363.71 -1685.87
6.00 -3.58 -322.40 372=33

12.00 -3.58 -47.47 976.58
18.00 -3.58 234.89 718.59

5 -3.58 275.37 -812.34

2Z.U

{ ill (\~"./ I' \ ,: I '1 Ie{ 0

~ \.. VA--\' t:-j /
, !

PAGE 18

TIt'1E: 1/18/1990 10:46:24

JOINT J--- AXIAL ---j--- LOCAL Y --/-- LOCAL Z --I
NO. FORCE SHEAR FORCE MOMENT

SECTION
TAG.

M-STRUDL BY CAST' j REV. V2.65 SER: a7e
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
NORTHERN AVENUE BRIDGE OVER THE NEW RIVER
8RW~ INC.; PHOENIX~ ARIZONA; JANUARY~ 1990
TITLE: ANALYSIS OF RIVER PIER BENT CAPS

MEr-1BER
NO.

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



=======================================================================

=======================================================================

ZZ7

NONE GIVEN

-0.01
-0.01

-0.00

0.00
0.00

-0.00
-0.00

0.01
0.01

-0.00

-0.00
-0.00
-0.00
0.00

0.00
-0.01

-0.00
0.00

-0.00
-0.02
-0.01
0.00

0.00
0.00

-0.00
0.00

-0.00
-0.00

5 LOAD TAG

4 LOAD TAG

3 LOAD TAG

0.01
0.01
0.01
0.01
0.01
0.01

-0.00
-0.00

-0.02
-0.02
-0.02
-0.02
-0.02
-0.02

1

4

.....

..:.

1
2

5
6

4

6
5

"'-'

2
3

1

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

n::t: LOAD INDEX

************************ RESULtS OF ANALYSIS *
***********************

RESULTANT JOINT DISPLACEMENTS -----

*** LOAD INDEX

JOINT j--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

JOINT j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --j

NO. X DIRECTION Y DIRECTION Z DIRECTION

*:n: LOAD INDEX

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

: M-STRUDL BY CAST 1 REV. V2.65 SER: a7e TIME' 1/1°/1990 10:46:24
: FLOOD CONTF:OL DIsnuCT OF t'1f~F:ICOPA COUNTY ~ nQ r( I

: NORTHERN AVENUE BRIDGE OVER THE NEW RIVER / ~\j{~,~ '2:'1°
: BRW, INC.; PHOENIX, ARIZONA; JANUARY, 1990 W J

TITLE: ANALYSIS OF RIVER PIER BENT CAPS PAGE 19

TYPE OF THE PROBLEM: PLANE FRAME RESTART STATUS
ACTIVE UNITS: KIPS INCHES DEGREES

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



RESULTANT JOINT DISPLACEMENTS

================~===================================== =================

=======~============================================== =================

0.00
0.00

-0.00
-0.00
-0.00
-0.00

-0.01
-0.01
0.00
0.00

-0.00
-0.00

0.01
-0.01
0.01
0.01

l~IND ***

0.10
0.11
0.11
0.11
0.11
0.11

0.00
-0.00
-0.01
-0.00
0.00

-0.00

-0.01
-0.01
-0.01
0.00

8 LOAD TAG

7 LOAD TAG

6 LOAD TAG

0.03
0.08
0.09

-0.03

-0.09
-0.08

-0.00
-0.00
-0.00
-0.00

0.01
. 0.01
0.01
0.01
0.01
0.01

4

4
5

3

6

2
3

1

6

4
5
6

3

RESULTANT JOINT DISPLACEI'1ENTS -----

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

n* LOAD INDEX

:+:U LOAD INDEX

*** LOAD INDEX

JOINT j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --j

NO. X DIRECTION Y DIRECTION Z DIRECTION

JOINT j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --j

NO. X DIRECTION Y DIRECTION Z DIRECTION

JOINT j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

: M-STRUDL BY CAST j REV. V2.65 SER: a7e TIME: 1/18/1990 10:46:24
: FLOOD CONTROL DISTRICT OF MARICOPA COUNTY ~ G~ 0U'
: NORTHERN i~VENUE BRIDGE OVEF: THE NEV·) F:IVEF:,/ f)h 11 lA.-y I Z /1?J
! Dh"t! Tr"i~' PHIOP\' TY H"c: I "7 nr"HI'· ,J H" r'.'IU"'r::"V 1 qqn ~. Ii 1..11~"";l _.'.l\o...l.,. _."I_~., .1\ ....... 1.j;li • 'I nl~. ~ ... ~ I w"

: Tl TLE: ANAL YS IS OF RIVER PIER BENT CAPS PAGE 20

JOINT j--- GLOBAL DISPLACEMENTS ---j-- ROTATION --j

NO. X 'DIRECTION Y DIRECTION Z DIRECTION

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



=======================================================================

ZZ/

21PAGE

0.01
01101

-0.01
0.00

-0.00
-0.00

-0.00
-0.00
-0.00
-0.00
-0.00
-0.00

-0.02
-0.02
-0.01
-0.01

. -0.02
-0.02

STF:EAr'! ***

DIF_SET 1 ***

-0.01
-0.03

0.02
0.00

-0.00
0.00

-0.00
0.00
0.01

-0.00
0.00
0.00

0.00
-0.00
-0.00

0.00
0.00

-0.00

9 LOAD TAG

11 LOAD TAG

10 LOAD TAG

1. 91
1. 91
1. 91
1. 91
1. 91
1. 91

0.02
0.02
0.02
0.02

01102
0.02

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01

4

6

-;;
.j

5

1
...,
.::..

4

6

-::
'-'

5

...,
.::..

4
3

...,...

TITLE: ANALYSIS OF RIVER PIER BENT CAPS

RESULTANT JOINT DISPLACEMENTS -----

RESULTANT JOINT DISPLACEMENTS -----

*** LOAD INDEX

*** LOAD INDEX

RESULTANT JOINT DISPLACEMENTS -----

=======================================================================

JOINT 1--- GLOBAL DISPLACEMENTS ---1-- ROTATION --I
NO. X DIRECTION Y DIRECTION Z DIRECTION

*** LOAD INDEX
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0.1'1
i). 1.:~

O. 1 I~

1. II 38
1,38

.~. 58
'1.58
-1.58
'1.58
.~ .. 58

0.73
0.73
0.73

0.73
0 .. 73

-O.8~.

-0.86

-0.86
-0.86

-O.8t

-3.G8
-3.08

-3.08

-3.08
-3.08

-30.'19
-30. ·18
-30. '18
-30. ·r:e
-30.'18

1·/:2" S5 :::'EF: ;

2
6.00

3

12.00

3

6.00

12 .. 00

3

3

3
6.00

18.00
!!

'1
18.00

12.00
18.00

18. O~)

3

12.00

.':,.00
121100
18.00

:2
6. u\)

12.00
18.00

18.00
1.2.00

LL_!_.:2 3
6.00

12.00
1.8.00

LL I

STREf~M

DED __LOD

C{';P

M-STRUDL BY rACT ! RE'!=
FLOOD CONTROL DISTRICT OF M~RICOP0 COUNTY

RESULTANT MEMBER FORCES

-----------------------------------------------------------------------

------------------------------------------------------------------------

r~EMBEF~ SECTION JOINT / --- (';X I tiL --- ,/ --- l.OCAL Y -- l __
LOCt~L Z --

NO. T('\iG. NO. FOPCE SHE{~!=~ Fnc.rc t'";Or~1ENT

I
I
I
I
I
I
I
I
I
I \

I
I
I
I
I
I
I
I

. , ...-' ~

I



I
I --------------------------------------------------------------------------

32
INC.; PHOENIX~ nRIZON~= J~NUARY 1990

NORTHERN AVENUE BRIDGE OVER THE N~W RIVER

M-STRUDL BY rACT ! REV.

TITLE:

FLOOD CONTROL DISTR!CT OF M~RICOpn CO!..!NTY

-----------------------------------------------------------------------I
I

17.:28

-:"1.28
-8 .. 52

~). 70

8. ·17

-(~. 37
-1,,~5

5~.77

-2.70

-2.52

'177.1G

.~71. ~:~1

3'1'1. 1'1

169.71

-636. ·r:S.

-1101 .. 93

9.79
288.32

85.0 /1
-167.00

_'::O''')L (10
..t- : ~,-"1I '."-!

_~"-::"l'\Q ot..
I .•_" It , ......

0.18
0.18

0.71
(1 -: 1

0.18

(:.71

0.18
0.18

0.71

9.58
9.58
9.58
9.58
9.58

5~1Ir:8

9i?1l23
99.23

5/1.~8

5'1.'18
5·~. ·18
5·1. /18

52.78
33.88
33.88

-:139.10
-l"~O. 91

-30 /1#02
-3~)/:. O~

-65,,32

-30!1.02

-30·~. O~

-30/1. O~

10.75
10.75

10,,75

0.19
0.19
0 .. 19
0.19

to.75

0.19

-O.5~.

-t.26

-1.26

-0. 5.~

-1.26

-0.5,:';

-0.56

-1.26
-1..26

-2.69
-·2,.t.9

-0.81
-0.81

-0.81
-0.81

-0.81

-10.06
-10.06

-10ItO.::'
-10.06
-lO;o06

-19.68
-19.68

-19.69
-19.b8
-19.&8

3
6.00

12.00
18.00

3

'1

6.00

12.00
18,. ~)O

'1

3

3

JOINT /--- (';XIAL ---/--- LOCl';L Y --/-- LOCt':!... 7.. --/

NO. FORCE SHEt~F~ FOF=~CE ~10:~ENT

3

6.00
1:2.00
18.00

12. O(~

18 .. 00

6.00
12.00
18.00

,]

18.00

6.00
12.00

DIF _SET2 3
6.00

12.00
18.00

'1

DED_~LOD 3
6 .. 00

SECTION
Ti~G.NO.

RESULTANT MEMBER FORCES

I
I

I

I
I

I
I

I
I

I

I
I

I



I
-2.69 117.55 86:.51

-----------------------------------------------------------------------

--_._---------------_._---------------------------------------------------I
I
I

r~-STRUDt. BY r"l./\r:~T / PEV.
FLOOD CONTROL DISTRICT OF M~R!COPA COUNTY
NQHTHEF~N i~\./ENUE Bf~IDrSE O\.JEF~ THE NE~£J F~I')EP

INC.; PHOENIX~ ARIZON~~ JANUARY 1990
TITLE: (;N{\LYS I S, OF !=~! VER P I EF~ BENT C{\~:S

~!n ~ r1:O/~;O"t:~ ::03
i<\J<X ~~ -~ '-': j v

P(';GE 33

I RESULT~NT MEMBER FORCES

211
-0.82
3.68

-5.32

-83,,6E

-S5.5~

-9.83

-35.29 .
·-15. or:

-10.05

-56.38

-1.79

5.21

-17.12

11 " 1 "7

32.~. 58
510,,93

5 119.69
-'129 .. 11

357.00

-39.36
-2.~.38

-52.33

-151.27

_i l~Q{... 7"':'
.:. .......p~....... 11 " .:...

-0.75

2.16

-0.75

2.1t.

---:.55
-'1.55

3 .. 3P

3.38
, ,0

1. '* 18
1.18

1,* 18
1" 1~3

-0.75
-0.75
-0.75

2" 16
r-, .. l
~. .;..::;

-/1.55

3.38

-'1.55

95.19
95.19

-17.51

i 62. 1 ~,

-11l.91

-151.91
-151.91

-12.61
100.19
1001119

0.21
0.21
0.:21
0.21
0.21

-~). 86
-O.8.~

-0.86
-0.86

-1.62

-0.26

-0.26

0.06

-0.26

o. ~)6

o.o.~

0.06

-0.86

-0,,26

-1.62

-1.62
-1.6:2

-o.o::!.
-0.03
-~). 03
-0.03
-0.03

-1.62

-1. 91
-1.91

-1. 91
"-1.'?1
-1.91

-2.69
-2 .. l:9

LL- I _2 /1

.s. 00
12. 00
18" 00

5

LL- I - 3 /~

6.. 00
12. 00
18. 00

5

6.00
1:2.00
18.00

5

6.00
12.00

18.00
c:

LL I 1

12.00

18. O~)

5

SD~,J~·:~_LL -'1
6.00

12.00
18.00

5

OT._GF~P __2 .~

6.00
12.00
18. O~)

5

THEH_EXP i:
.~.oo

.~

MEMBEF~
c!:"r"!"Tn~1 JOINT :/--- !'iX!:"iL --- ./--- LOCt~L Y -- /-- LOCr,;L 7.. -- ./
:...',"-""'" ~ ..... 1 ..

NO. TriG. NO. FOF:CE SHE;"if=: FO!=~CE r"10~:ENT

I
I

I

I
I

I

I
I

I c:
I

I
I

I



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

"'-.

I
I

------------------------------------------------------------------------

-----------------------------------------------------------------------

RESULTANT MEMBER FORCES

~1EME:EF~ SECTION JOINT 1 ___ fiX I (iL --- /._._- LOCt~L Y -- /-- LOCf1L Z -- ./

NO .. Tt'iGa NO. FOF~CE SHE{;R Fncl~c ~10~1ENT

STF:E(~r~ r; -8. 5b Be ·13 8:28. '.'

!:. a 00 -:3. 56 98 .. 13 :"299 · 9~:~

12 00 -8 .. 5.~ 88 13 _.-;:r,)CI 9~)

18 00 -8. 56 88 13 -757 7~)

5 -8. 56 88. 13 -1286. ·1 C)

D!F SETl ,] 8. 89 - 112. 05 -2058. 8b
-

6. 00 8. 89 - 112. 05 -1 386. 59
12. 00 8. 89 -112. C~5 -71 '1 ·30

18. 00 8 89 -1 < ~. 05 .-.r::=: (,i
.i. 0:.: •

5 8. 89 -1.2 • ("ir.:: .1:;.30 27• ._........

DIF _.SET2 .~ -1 3. 6 1 21 1 t1 126 ~....,
·~ ,. ·",:.;

6. 00 -13. 6 1 21 1·27 2858 63

12. 00 -1 3. 61 21 1 ..... ..., 1590 9S'~, ·
1S 00 - 13 . .S 1 21 1 ..... ..., :3:23 35·",:./

5 - 13. t.. 1 21 1
,..,..., -or; .r. 29..;. ,. ·

DED LOD '1 -28 90 -371 35 - It:.97 ·O(~--
b. 00 -2. '710 -327 3·4 398. 95

12.O(~ -2 . 90 -/19 71 102;1 ;1

18. 00 -2. 90 ·-.71::" 35 772 09~..:.....,;.

5 -2. 90 278. 53 -769 69
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