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JOB NO. I O·40
DESC..75 rtf Ave'
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FoR. -E"FA::t:IIVE,_Pf~ \)1~Mt=""~S oR

'\j AR.{OUS \.;JIDl1-t~ ~
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6
6.5

. 7

7.5

4'¢ -I- f +- 'Z : 18
8.5

S/16 1-'2..+2 ::.5
10
10.5
11
11.5

3 >(, <{-'¢ ')r- 12
12.5
13
13.5
14

~ 14.5
:3 )(.'$''fJ ..,.. 15

11.6635612
12.2864535
12.8927804
13.4841223
14.0618141
14.6269967
15.1806544
15.7236441
16.2567176
16.780539
17.2956985
17.8027239
18.3020893
18.7942227
19.2795121
19.7583107

; 20.230941
i 20.6976988

21.1588558

· )

•

NOjt=: Tf+E' Af5o\1E DE':"P1""t"t ~ DO NOT.
IN c:..l VD~ sec v f?.. I f\J CR,t:::r.:'\ Se-S­
CUE'" TO Pl e-R ¢. (3e-IN r:::,
SK~tt> 10 DtrteC:TION dF
c..t+~NNe:-L FLow.
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•
( ")2) ROYDEN ENGINEERING CO.
( 3) 75TH AVE BRIDGE OVER ACDC

• ( 4) 9/4/84
( 5) $
( 6) $SKEW ANGLE CALCULATION
( 7) $
( 8) RES FeD 1 999
( 9) LAN 101 110 900 100 90 00 00

.( 10) LAN 101 108 901 100 90 00 00
( 11) ANG 900 110 106
( 12) ANG 901 108 106
( 13) SAVE FeD 1 999
( 14) FINISH

•

S-3 OF 5

•

)
•

•

•

•

~
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•
IN FLOW l>IRe-et(ON
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"), ,

• ROYDEN ENGINEE~ING CO.
75TH AVE BRIDGE OVER ACDC
9/4/84

( 5) $
• ( 6) $SKEW ANGLE CALCULATION

( 6) $
( 7) $

( 8) *** COMMAND RES FCD 1 999 ***
32 POINTS RESTORED

• ( 9) *** COMMAND LAN 101 110 900 100 90 00 00 ***
PT= 900 YCOORD= 957874.0973 XCOORD= 407796.4709

PAGE 1

0"-4- OF 5

( 10) *** COMMAND LAN 101 108 901 100 90 00 00 ***
PT= 901 YCOORD= 957646.2458 XCOORD= 407804.4859

• ( 11) *** COl'til'1AND ANG 900 110 106 ***
ANGLE FORMED BY POINTS 900 TO; 110 TO 106 = 70 41 55.892

( 12) *** COMMAND ANG 901 108 106 ***
A )E FORMED BY POINTS 901 TO 108 TO 106 = 68 14 37.608!.

( 13) *** COMMAND SAVE FCD 1 999 ***
34 POINTS SAVED

END COGO

•

•

•

· )

•
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(:~

SH¥.' 3 OF ,ROYDEN JOB NO. IOj--O

• ENGINEERING oESe. 7S- rrt "Ve- B' ; ~0~M e-Ec...DCOMPANY DATE V (. J •/tM-
PHOENIX, ARIZONA PH. 278- 35.,

"J

• 88857:8LL NO.1. NEGATIVE LIVE LMD Hll1ENT OOELOPE ;t4D ASSOCIATED SHEARS
88858 :811EJ1 LEFT .1 PT .2 PT .3 PT APT .5 PT .6 PT .7 PT .S PT .9 PT RIGHT
88859: NO
88868:8 1 8. -77. -154. -231. -38S. -385. -462. -539. -616. -998. -1711.

(': 88861: SHEAR 8.8 -6.6 -6.6 -6.6 -6.6 -6.6 -6.6 -6.6 -6.6 -26.3 -72.6
88862:8 2 -1712. -1839. -753. -689. -665. -648. -616. -591. -62S. -899. -1546.

• 88863: S~ 78.1 28.9 11.8 2.1 2.1 2.1 2.1 2.1 -9.8 -43.5 -67.1
t I' 88864:8 3 -1546. -899. -628. -591. -616. -648. -665. -689. -753. -1839. -1712.

88865: SHEAR 67.1 43.5 9.8 -2.1 -2.1 -2.1 -2.1 -2.1 -11.8 -28.9 -78.1
88866:8 4 -1712. -998. -616. -539. -462. -385. -38S. -231. -154. -77. 8.

~~ 88867: g{AR 72.6 26.3 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 8.8
88868: JACCWfT PAGE 6

• 88869: -ENGINEERING COMPUTER COR P 0 RAT ION -- TUE, JUl 17 1984
(t- 88878:8LL NO. J. POSITIVE LIVE L()'W)"/'ta'lENT EJfJELOPE A','l) ASSOCIATED SHEARS

1887hHH lEFT .1 PT .2 PT .3 PT .4 PT .S PT .6 PT .7 PT .8 PT .9 PT RIGHT
8ee72: NO

(', 88873:8 1 8. 788. 1315. 1622. 1748. 1786. ISIS. 1181. 735. 384. 289.
88874: SHEAR 8.8 67.3 56.7 48.8 38.9 -38.5 -47.7 -56.1 -63.5 -38.4 1.8

• 88875:8 2 289. 291. 779. 1152. 1376. 1432. 1368 • 1123. 743. 451. 441.
88876: SHEAR -9.8 28.4 58.5 49.2 39.3 -38.3 -48.4 -58.2 -59.4 -22.7 9.6
88'77:8 3 441. 451. 743. 1123. 1368. • 1432. 1376. 1153. 779. 291. 289.
88878: S)£AR -9.6 22.7 59.4 58.2 48.4 38.3 -39.3 -49.2 -5S.5 -67.8 9.8

) 88879:8 4 289. 384. 735. 1181. 1518. 1786. 1748. 1622. 1315. 788. 8.
88888: SOCAR -1.8 38.4 63.5 56.1 47.7 38.5 -38.9 -48.8 -56.7 -67.3 8.8

• 88881: lACCOlNT PAGE 7
\ 88882: -ENGINEERING COMPUTER CORPORATION- TUE, JIl 17 1984

88883:8LL NO.1. LIVE L()'W) St£AR EtfJElOPES f#f) ASSOCIATED t101ENTS
888S4:8HEHBER 1 LEFT .1 PT .2 PT .3 PT APT .5 PT .6 PT .7 PT .S PT .9 PT RIGHT
88885~OPOS. V~ 67.3 56.7 46.5 36.8 27.S 19.6 12.3 6.2 3.1 1.9
88886: tOt. • 788. 1315. 1617. 1787. 1611. 1363. 1882. 574. 168. 139.

• '8887: NEG. V -7.3 ;-9.3 -15.8 -23.9 -34.3 -44.3 -53.8 -62.5 -78.3 -77.2 -87.8
~ 88888: HOi. 8. 484. m. 1384. 1638. 1659. 1497. 1175. 731. 218. -1253.

88889: PIta 85.4 76.6 71.6 78.3 71.1 12.1 73.4 74.8 76.5 88.3 88.9
8'8898 :8LL NO.1. LIVE LtW> SHEAR EtfJELOPES AND ASSOCIATED tU1ENTS

( 88891:etemER 2 LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT .9 PT RIGHT
88892:0P0S. V 85.4 74.4 64.5 54.9 44.9 "" 35.1 27.6 21.2 16.1 14.8 13.7

• 88893: Ha1. -1254. -428. 779. 1148. 1344. 88t. 735. "686. 467. 712. 371.
I 88894: NEG. V -9.4 -9.7 -12.8 -18.1 -26.1 -35.9 -40.8 -56.8 ~ -65.5 -74.1 -82.6

88895: Mai. 139. 448. 597. 834. 1262. 1381. 1338. 1111. 748. 252. -1114.
88896: iW'lGE 94.8 84.1 77.3 73.8 71.8 71.1 73.6 77.2 81.5 8S.1 96.3

( 8'897:8LL NO.1. LIVE L()'W) St£AR rnJElOPES f#f) ASSOCIATED H01EHTS
88898:8t18't8ER 3 LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT .9 PT RIGHT

• 88899:0P0S. V 82.6 74.1 65.5 56.8 46.8 36.8 26.1 18.1 12.8 9.7 9.4
( 88188: to1. -1114. 252. 748. 1111. 1338. 1381. 1262. 557. 366. 447. 139.

88181: NEG. V -13.7 -14.8 -16.1 -21.2 -27.6 '-35.1 -44.9 -54.9 -64.5 -74.4 -85.4
88182: HOi. 371. 712. 716. 986. 1847. 1894. 1344. 1148. 779. -369. -1253.

( 88183: PJtID£ 96.3 88.1 81.5 77.2 73.6 71.1 71.8 73.8 77.3 84.1 94.8

)
88184:8LL NO.1. LIVE LMO SHEAR OOELOPES f#f) ASSOCIATED IDlENTS

• 88185:8HEH8ER 4 LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT .9 PT RIGHT
( 88186:0P0S. V 87.8 77.2 78.3 62.5 53.8 44.3 34.3 23.9 15.8 9.3 7.3

88187: to1. -1253. 218. 731. 1175. 1497. 1659. 1638. 1384. 777. 484. 8.
8818S: NEG. V -1.9 -3.1 -6.2 -12.3 -19.6 -27.S . -36.S -46.5 -56.7 -67.3 -7S.1
88189: Mai. 139. 327. 574. 1882. 1363. 1611. 1787. 1617. 1315. 788. 8.
88118: ~GE 88.9 S8.3 76.5 74.S 73.4 72.1 71.1 78.3 71.6 76.6 85.4

• - --



RIGHT
7.3
8.

-78.1
9.

85.4

RIGHT
9.4

139.
-85.4

-1253.
94.8

13.7
371.
-82.6

-1114.
96.3

14.8
712.
-74.1
252.
88.1

.9 PT
9.7

447.
-74.4

-369.
84.1

.9 PT
9.3

484.
-67.3
788.
76.6

PAGE 8

PAGE 9

8.
8.

8.
8.

8.
8.

9.
8.

8.
9.

8.
8.

8.
8.

8.
9.

8.
8.

9.
8.

TUE, JUL 17 1984

9 C.Y. UUI

8.9
8.9

9.9
8.8

9.9
9.9

8.8
9.8

~. L~GITUDI~L H01ENT
AXIAL ------HOHENT------
LMD TOP BOT •

8.
8.

8.
8.

8.
9.

8.
9.

9.
9.

8.
8.

9.
8.

9.
8.

UUI C~CRETE SUPER

~.~ ~.7 ~.Y ~J.l If.6 ll.l 16.1
779. 1148. 1344. 881. 735. 686. 467.
-12.8 -18.1 -26.1 -35.9 -46.8 -56.8 -65.5
597. 834. 1262. 1381. 1338. 1111. 749.
77.3 73.8 71.8 ·71.1 73.6 77.2 81.5

LIVE LlW> SHEAR OOELOPES AND ASSOCIATED HCtIOOS
.2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT
65.5 56.8 46.8 36.8 26.1 18.1 12.8

748. 1111. 1338. 1381. 1262. 557. 366.
-16.1 -21.2 -27.6 -35.1 -44.9 -54.9 -64.5
716. 986. 1847. 1994. 1344. 1149. 779.
81.5 77.2 73.6 71.1 71.8 73.8 77.3

LIVE LMD SHEAR OOELOPES AND ASSOCIATED MOMENTS
.2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT
78.3 62.5 53.8 44.3 34.3 23.9 15.9

731. 1175. 1497. 1659. 1639. 1384. 777.
-6.2 -12.3 -19.6 -27.8 -36.8 -46.5 -56.7

574. 1982. 1363. 1611. 1787. 1617. 1315.
76.5 7~.8 73.4 72.1 71.1 79.3 71.6

78.1
-7.3

133.8
-24.4

C0 HPUT E R COR P 0 RAT ION -­
LIVE LMD SUPPORT RESULTS

IW(. AXiAl LMD
AXIAL -----f101ENT---
L~ T~ &rr.

141.2
-11.2

I1111 C~CRETE SUB 8 C.Y. II111
THE SUPERSTRUCTURE C~RETE GtmrlTY IS BASED ~ THE LNIT
WEIGTH OF C~CRETE SUPPLIED ~ THE FPAHE DESCRIPTI~ rARO.
IT ASSUMES THAT ALL THE DEAD LMD IS GIVEN IN TRIAL 8.

THE C~CRETE SUBSTRUCTURE GtmrITY IS BASED ~ TRIAL 9 ~LY.. .

THE PIS QUANTITIES FOR STRAND ONlY ARE FOR EACH TRIAl THAT
It¥lS ENTERED AND IN THAT ORDER. STRAND USE IS BASED ~ THE
LENGTH FROM ANCHOR TO ANCHOR.

,.,..,

.1 PT
77.2

219.
-3.1

327.
88.3

.1 PT
74.1

252.
-14.8
712.
88.1

-428.
-9.7

448.
84.1

89121: POSITIVE IJ1'L11
88122: NE~TIVE -11.2

)
98123:9SUPPORT JT. 3
88124: POSITIVE
88125: NE~TIVE

98126:8SUPPORT JT. 4
89127: POSITIVE
88128: NE~TIVE

98129:8SUPPORT JT. 5
88138: POSITIVE 78.1 9. 8. 8.9
88131: NEGATIVE: -7.3 8. 8.· 9.8
88132:9 THE PATIO OF SUBSTRUCTURE I SUPERSTRUCTURE LMDING IS 1.998

) 88133:1ACCOUNT
88134: -- ENG I NEE R I N G CO HPUT ERe 0 RP 0 R:A T ION -- TUE, JUl 17 1984
88135:8 "APPR(D(I~TE mmTITY"

) 89136:
88137:8

:99138:
) 98139:

89148:8
99141 :
98142:
88143:
88144:

, 89145:
99146:
99147:

) 99148:
) 88149: lEND OF JOB

BOTTOM
$ OUIT
OK, L

88893: 1101. -1254.
) 88894: NEG. V -9.4

88895: HOH. 139.
88896: RANGE 94.8

) 88997:8LL NO. I.
) 99998: BHEHBER 3 LEFT

88899:OPOS. V 82.6
) 88188: Ha1. -1114.

88181: NEG. V -13.7
88192: HOH. 371.

, 99193: RANGE 96.3
88194:9LL NO. I.
99185:9HEMBER 4 LEFT

, 88186:0POS. V 87.8
88187: HOM. -1253.
88188: NEG. V -1.9
89189: NOM. 139.
98119: RANGE 88.9
89111 : IACCOlNT

) 99112: -- ENG I NEE R I NG
88113:8LL NO. I.
88114:8

, 88115:
89116:
88117:8SUPPORT JT. 1

) 89118: POSITIVE
98119: NE~TIVE

99128:8SUPPORT JT. 2

•

•

•

•

•

•

•

•
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COMPANY

PHOENIX, ARIZONA PH. 278- 3541

JOB NO. t 0 4-0
DUe. 75"' Tf\ AV&'

fvI c... r:=c..'!>
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•

•

•

•

•

· )

•

V~{~{CAJJON at=- ,c.oM~()~ PRINT-our
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2. Movement Rating (M.R.) Calculations:

'I

. . i!

.00.00065

.0000053'

.0000053

•0000053.

Coefficient of Anticipated
Expansion: Shortening:

Movemen't/Unit' i;,--'.·: inches/100 .ft .
Length/Degree'Contributory
Fahrenheit" .' Length

q::.:

0.00

0.06

0.12

0.50. ".< ?}-.

.:.1 "

:. ,"

TYPE OF STRUCTURE

Steel

<'Concrete (post tensioned)

Concrete (conventional)

, Concrete~ (pretensioned)

, ,.
\. ,'- ..

The Joint Moyements Calculations sheet is to be
used to calculate the M.R. for all bridge expan­
sion joints. This sheet is to be placed in the

"1'~' px:eliniinary,report for forwarding to. Construction.
'.' !l:·.t~. Th:~:~~*.a~pl~\illustrates the, necessary,information
, !"-,dl ~9.1,PJ!o.F.~mp'l~t~~; by Design.

:;,o~~::tR~~;t1~r~~~·:~s';·~~~~l·~..to. the. "tot~l anti~'iPated move-
. ;;.. '. -< ".m~~,~~t~ro!",.~id~s~-Jto:narrowest· openlng."c:>f:.a joint.

·l::~. ,', , .. !.;.:: .• ;; . ' .. :.This ,':1s eCNal .to the total thermal movement plus
";':'" . ;.;n';'I"A·~~ ·~·;tl:~~;:m~nYt ~n~c~pa~ed, shor.tenino. . The factors. used to
';,," .. '.... , '. . , ", ·,.~~~c:':l.~~~e.,t;he,. t.J:1ermal movement: are' those pUblished
'=. ,'.: ..... .j. 'In Research C ,anct Development's Annual' Movement .study
':., :" ", : ~ " o;::'Bri'dge De.cK,.:Expansion Joints and are commonly
:~. . .·p.la~SC.ep~~d.·.~yal.ue.8.~,/, The. temperature ran,ge is th7.,.· .

;extx:eme..amblent.,temperature r~nge of' the:area whicl1
'.. fs'-lgi"eii: fn. the',pr;el~minary report~ Research and
Development ,has found that the structures tempera­
ture range is very c;lose to the ambient'range l there­

,; :•., fore I:": no adjustment. will be made to the ambient

)
" ·'·,;,.ranoe... The . factors, used to' calcula'te the' anticipated

i '. ,'~:';'Wi'dt*t~shortenino·, are about, one-half the total expected
,;t.~.creep and shrinkage. The reason is t~at· approxl-

"·l.. ·.mately .one-half of. t()tal, anticipated shortening
. " should be out of the' structure at the time the

, joint groov.e widths. are ~ determined. . . ..,<~

I•

•

.'

I' .'.

• J

•

Note that post ~ensioned concrete structures are expected.,
to initially shorteri about ~.50 in./100 ft. due to stress-'
ing. The total long-term shortening is anticipated to' be...
1.00 in./100 ft. The difference'between the long-term
shortening (1.00 inch) and the initial shortening is
equal·to 0.50 in./100 ft. This is the value shown on
the "Joint Movements Calculations" form as "Anticlpated
Shortening ,for Post Tensioned Concrete Struc~ures."

-4~
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•

we

WE

WB

'Indicates min. width al which seal is easily installed.

WD

CP/components, parts

PP/prcduct presentation
Serving to produce a leakproof seal through the action 01, the
configuration's compressive forces on the structure, thecom­
pression seal line encompasses seven series of web proliles.

This large number of configurations and movement
ratings define a product versatility, meeting the needs of
many different project details and specifications.

For heavy traffic and high load applications, the WA, WD.
and WG offer durability with movement capabilities to 3'/0".

The WB and we are low-stress seals for small movements
to 1"; the WB having a typical use in a construction­
contraction joint.

The WE and WF feature low stress concourse seals which'
present a smooth, even surface to foot or vehicular traffic.

MODEL MOVE·
SEAL SIZE GROOVE WIDTH GROOVE INSTALL.

NO. MENT WIDTH HEIGHT MIN. A MAX. A DEPTH B WIDTH"

WF·250 1.000 2'1. 1'1.. 1.125 2.125 1~ 1 'I.
25.40 63.50 33.34 28.58 53.98 47.63 38.10

WF·325 1.500 3'/. PI. 1.250 2.750 2". 2
38.10 82.55 44.45 31.75 69.85 58.74 50.80

WF·4OO 2.40 4 2 1.000 3.400 2'/. 2
60.96 101.60 50.80 25.40 86.36 69.85 50.80

WG·200 .950 2 1'I. .75 1.70 1'I, 1'/.
24.13 50.80 31.75 19.05 43.18 38.10 31.75

WG·300 1.380 3 2'1. 1.17 2.55 3% 1~

35.05 76.20 63.50 29.72 64.77 79.38 47.63

WG·325 1.575 3'/. 3% 1.185 2.78 3'/. 2
40.01 82.55 79.38 30.10 70.10 95.25 50.80

WG·400 1.750 4 2'!> 1.65 3.40 3% 2'..
44.45 101.60 63.50 41.91 86.36 79.38 65.08

WG·500 2.370 5 3'/, 1.88 4.25 4 3~.

60.20 127.00 82.55 47.75 10.95 101.60 77.79

J, Bold numb.,. Indlcat. Inch••
Imenslon Table Light numbers Indicate millimeters

COMPRESSION SEALS

MODEL MOVE·
SEAL SIZE GROOVE WIDTH GROOVE INSTALL.

NO. MENT WIDTH HEIGHT MIN. A MAX. A DEPTH B WIDTH"

WA·175 .800 PA 2 .887 1.487 2\ 1
20.32 44.45 SO.80 17.45 37.78 66.88 25.40

WA·200 .825 2 2 .875 1.70 2\ 1 'I.
20.96 SO.80 SO.80 22.23 43.18 66.88 31.75

WA·250 1.125 2'1. 2% 1.000 2.125 3". 1 'I,
28.58 83.SO 69.85 25.40 53.98 90.49 38.10

WA·300 1.425 3
8~j3

1.125 2.55 4". 1%
36.20 76.20 28.58 64.77 109.54 44.45

WA·350 1.800 3'1. 3'1. 1.375 2.975 4% 2'/.
40.614 88.90 88.90 34.93 75.57 112.h 57.15

WA·4OO 1.775 4 4\ 1.825 3.40 5 2'/.
45.09 101.60 111.13 41.28 66.36 127.00 83.50

WA·5OO 2.583 5 5 1.887 4.25 5'" 3
65.10 127.00 127.00 42.85 107.95 150.81 76.20

WA·800 3.100 8 8 2.00 5.10 7'A 3'1,
78.74 152.40 152.40 50.80 129.54 196.85 88.90

WB·437 .207 %. 'I. .153 .360 1 'I.
5.26 11.11 12.7 3.89 9.14 25.40 6.35

WB·582 .253 '" It.88 .197 .450 1% "6.43 14.29 5.00 11.43 28.58 7.94
WB·887 .310 'f "~. .240 .550 1'/. \

7.87 1 .46 17.48 8.10 13.97 31.75 9.53
WB·812 .388

J.~ J.~
.284 .850 1'1, 7..

9.30 7.21 16.51 38.10 11.11
WB·1ooo .450 . 1 1 .350 .800 1% 'I.

11.43 25.40 25.40 8.90 20.32 44.45 12.70
WB·1250 .583 1'/. 1% .437 1.00 2

15.17514.30 31.75 28.58 11.10 25.40 50.80
WC·1250 .563 1'14 1 .437 1.00 2 \

14.30 31.75 25.40 11.10 25.40 50.80 15.88
WC·1825 .732 1\ 1 .588 1.30 2 %

JvC.,750
18.59 41.28 25.40 14.43 33.02 50.80 19.05

.919 PA 1% .588 1.487 2 ~
23.34 44.45 28.58 14.43 37.77 SO.80 22.23

WC·2000 .975 2 1'1. .825 1.80 2 1
24.77 50.80 38.10 15.88 40.64 SO.80 25.40

WD·125 .540 1 'I. '''34 .520 1.082 1% %
13.72 31.75 33. 13.21 26.97 44.45 19.05

WD·1825 .819 1\ 1\ .582 1.381 2% ~
20.80 41.28 41.28 14.27 35.08 53.98 22.23

WD·175 .882 1% 2 .825 1.487 2'IJ 1
16.82 44.45 50.80 20.96 37.77 83.SO 25.40

WD·200 .875 2 2 .825 1.70 2'1. 1 'I.
'22.23 50.80 SO.80 20.96 43.18 83.SO 31.75

WD·200L 1.075 2 2 .825 1.70 2'1. 1
27.31 50.80 50.80 15.88 43.18 83.SO 25.40

WD·225 1.095 2'1. 2>;. .825 1.92 3'1.
:J.\3'27.81 57.15 69.85 20.96 48.77 88.90

WD·225L 1.084 2'/. 2'1.. .828 1.913 2\
:J.\327.53 57.15 52.39 21.03 48.59 66.88

WD·250 1.095 2'1, 2'/0 1.030 2-.125 3'1. 1 'I.
21.81 83.50 69.85 26.16 53.98 88.90 38.10

WD·300 1.382 3
8~\3

1.188 2.55 4'1. 2
35.10 76.20 29.67 64.77 107.95 50.80

WD-350 1.8120: 3'1. 3'1, 1.188 2.98 4'1. 2'1.
46.01 • 88.90 88.90 29.67 75.69 107.95 57.15

WD-400 1.750 4 4'1 1.850 3.40 5 2'1,
44.45 101.60 111.13 41.91 86.36 127.00 83.SO

WD-450 2.185 4'1. 4'1. 1.88 3.825 5'1 2'1,
54.99 114.30 114.30 42.16 97.16 136.53 83.50

WD·5OO 2.800 5 5'/. 1.850 4.25 8'1. 3
66.04 127.00 133.35 41.91 107.95 158.75 76.20

WD-800 .2.850 8 8 2.250 5.10 7'" 3'IJ
72.39 152.40 152.40 57.15 129.54 196.85 88.90

WE·200 .811 2 1 'I. .889 1.70 1:4 1
20.60 50.80 38.10 22.58 43.18 47.63 25.40

WE·225 1.20 2'/. 1';' .712 1.912 1~ 1 'I,
30.48 57.15 38.10 18.08 48.58 47.63 38.10

WE·250 1.065 2'1. 2 1.060 2.125 2\ 1 'I,
27.05 83.50 50.80 26.92 53.98 60.33 38.10

IYE·300 1.125 3 2'1.. 1.425 2.55 2'~, 2
28.58 76.20 54.77 36.20 64.77 64.29 50.80

WE·400 2.158 4 2'}:. 1.242 3.40 3',. 2\
54.81 101.60 71.44 31.55 86.36 80.96 60.33

WE·500 2.825 5 3'/. 1.425 4.25 3'4 2:4
71.76 127.00 82.55 36.20 107.95 92.08 73.03

WE·600 3.263 6 4 1.837 5.10 4\ 3'1,
82.88 152.40 101.60 46.66 129.54 111.13 88.90

•

•

•

•

•

•

•

•

•

•
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•

•
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•
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Fia. 5. Prediction of basic creep from eI8stIc modulus
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Fig. ·6. Creep ¥s. age at loading

Table 1. Creep data for MSHO-PCI I-beams
I

Creep

AASHO-PCI Volumel surface
volumelsurface
ratio correction

girder ratio factortype In. (from Fig. 7)

I 3.0 1.28

" 3.4 1.25
1/1 4.0 1.20
IV 4.7 1.16
V 4.4 L18VI 4.4 1.18

0, ul'Zx.10-'X .1- (~ ': .. j~• .7Z~Zx.IO -, IN;JN/PSI
L. .

Of 3" xl()-~ tNAN >< /,7 ... 6,G/Z><:/O-(PtN/(N/Fsr

ADJuSt PR VOl(J/'I\€, 10 suRF-ACcRA-710
OF 1'1Pe 3LC.. C;lf r-< r> E1<.

•

•

•
(

•
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AT ; B "- (~? C7'7- 4-,,'2 '5~ . B5'2 - ( ~;'~-to7).#" '" 452.Q ,,·Fl

,41 c..-=- (4)069-'2)~51).852.- Ct)c,+B.+1-c,~ 32/,0
'IS 1 DIL,:1' tStH<IN~N4f:

AD.? LL + I

A-T B":. ~S2, C}, + (lol' ~;. K 'ZoO'!) :. "4-1', /7 1<- FT
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As 0;::. .,73 ~ x/~ -::. (),.7Z.<f- IN ?.

/roz.)( 75,33

Tf<Y '5 p/J J7Q<NJp) As:' ,51,/S~-:' ..76'$
. l'N?.

, .,',. I

. <;:"CJM Pe.7S"S~(0N A;r2.E:A- 1If ltV De=c-k. oNLy

ZBk (0 ' _ 7,77
~7~~41)o6

~x.n::rvr> P/J' S77<f\-ND"TO lie- Irv\ODlf1P~M.

A LL00'MLE S'TR..E"S 0 .,.. 0, ~ f.y - O. (, l( 270" /&g ",sJ:

f=",Jr/ MA--r--t:: AR.~ Ot:= Scet::L-.. ~.

----_*_~_',_-

•

•

•

•
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J' l~ 13 I 0 4- )<. 5
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•
(

•

A Y 4'1
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15/14- - 7B - . 4-~3
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'I l/ A-"I c.. "eo /5410,0 K,-F

!\:--r- B

. /()
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~i ~ sa K~:r <~c'(~):. 3, ~ /<s+:
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R~e:ttV e1> flS, GII<.D~~ -- - !,?, ~ S~D,

::: (4 <4- J'T7<ANf)(7 fp" A~~): c?o1-)(U'> ,'1).. /81-? c, K

•

•

•
(

•

,.,'~~----.,;,...-------.;...--.;...-

-.The magnitude of the tensile splitting force can
, be'determined from the following equation(2.8,: !,'

Z = 0.3 P(1-a/d)

Where: .
Z = total splitting or bursting force
P = tendon force ~ ,
a = depth of the anchor plate (ASS VM E ':. 24.."); ;
d = depth of the concrete section(tl-S"sui'-1t' : 7Z')
Sufficient vertical reinforcement acting as a unit !

stress of 20,000 psi to resist the computed value 1-
of Z should be distributed within the distance of i,
d/2 of the anchorage location. Normal shear rein.. i

forcement may be included in the total area re­
quired.

VEJ<IICA<.. RF1N~I<.C~€;oJT:

"3 6 '1. 92. _ I 8, ?O /N 2
20.0 -

.-l8,S0 - 7 7(
'C.~O)4. - I

uSE: b - 'ft7 1W
WfT7+t!J o/~ ~ 3" "
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t
r" Z~.NUll.

Of=:a G88881: PRI/'£ VERSI(t4 OF STRESSC3.2) 12189/1978
88882:
88883:
88884: INPUT LISTING OF STRESS PROBl81

) 88885:
88886:
88887:• 88888: STROCTURE HCFCO-PIER
88889: TYPE ~E FIWtE
88818: NltfBER OF JOINTS 22
8881 I: tUtBER OF HEHBERS 21
88812: N.t1BER OF SUPPORTS 4
88813: tlt18ER OF l~INGS 4• 88814: TABUlATE ALL
88815: JOINT COORDINATES
88816: I 11.88 8. S
88817: 2 33.89 9. S
89818: 3 55.89 9. S
89819: 4 n.89 9. S• 89928: 5 U.9 27.55
88821: 6 33.8 27.55
88822: 7 55~8 27.55......., ..
88823: 8 n~9 27.55
88824: 9 8.8 47.55
88825: 18 5.5 47.55• 88826: 11 U.8 47.55
88827: 12 16.5 47.55
88828: 13 27.5 47.55
88829: 14 33.8 47.55

)
88838: 15 38.5 47.55
88831: 16 49.5 47.55• 88832: J7 55.8 47.55
88833: 18 68.5 47.55
88834: 19 71.S 47.55
88835: 28 n.8 47.55
88836: 21 82.5 47.55
88837: 22 88.8 47.55• 88838: HEHBER INCIDENCE
88839: 1 I 5
88848: 2 2 6
88841: 3 3 7
88842: 4 4 8
88843: 5 5 11• 88844: 6 6 14
88845: 7 7 17
88846: 8 8 28
88847: 9 9 19
88848: 18 18 11
89849: 11 11 12• 89858: 12 12 13
89851: 13 13 14
88852: 14 14 15
88853: 15 15 16
88854: 16 16 17
88855: 17 17 18• ) 88856: 18 18 19
88857: 19 19 28
88858: 28 28 21
88859: 21 21 22

~



• 88868: I1EH8ER PR(fERTIES PRI~TIC
?'Z."3 <'F=- 8G88861: 1 THRU 4 AX 38.49 IZ 117.88

88862: 5 THRU 8 AX 19.63 12 38.66,:'.) 88863: 9 THRU 21 AX 36.88 IZ 188.88
88864: ~fWTS £ 519128.8 AlL
88865: LMDING 1 DEAD LMD OF CAP PLUS GIRDERS• 88866: HEI1BER LMDS
88867: 9 FORCE Y LNIFOft1 -5.4
88868: 18 FORCE Y LNIFOft1 -5.4
88869: 11 FORCE Y LNIFORH -5.4
88878: 12 FORCE Y LNIFOft1 -5.4
88871: 13 FORCE Y LNIFOR1 -5.4• 888n: 14 FORCE Y LNIFOft1 -5.4
88873: 15 FORCE Y LNIFORH -5.4
f8874: 16 FORCE Y LNIFORH -5.4
18875: 17 FORCE Y LNIFOR1 -5.4
i8876: 18 FORCE Y LNIFOft1 -5.4
88877: 19 FORCE Y UNIFORH -5.4• 88878: 28 FORCE Y UNIFOR1 -5.4
88879: 21 FORCE Y UNIFORi -5.4

-: .. ~ ': :!'. : • 88888: JOINT LMOS
88881: 18 FORCE Y -341.3

, 88882: 12 FORCE Y -341.3
88883: 13 FORCE Y -341.3• 88884: 15 FORCE Y -341.3
88885: 16 FORCE Y -341.3
88886: 18 FORCE Y -341.3
88887: 19 FORCE Y -341.3

) 88888: 21 FORCE Y -341.3
88889: LMDIHG 2 LATERAL LMD• 88898: JOINT LMD
88891: 22 FORCE X ~188.8

88892: LMOING 3 TRAFFIC Ll:W)ING
88893: JOINT LMDS
88894: 18 FORCE Y -127.82
88895: 12 FORCE Y -127.82• . , 88896: 13 FORCE Y -127.82
88897: 15 FORCE Y -127.82
88898: LMDING 4 TEHPERATURE PLUS SHRINKAGE
88899: t£HBER LENGTH COEFFICIENT
88188: 9 THRU 21 -.8888

.88181: SOLVE• .88182: 1
88183: 1
88184:
88185:
88186:

•

· )



1 ...88197: p. '2.1- OF=- 8G88188: STROCTURE HCFco-PIER
i 88189:

88m:

,) 88UI:
88U2:
88U3:

• 88U4: LMOING 1 DEAD LMD OF CfI PlUS GIRDERS
88115:
88U6:
88U7:
88118:
88119:· HEMBER FORCES

• 88128:
88121: HEMBER JOIm AXIAL FORCE SHEAR FORCE H(J1[Iif
88122: 1 1 826.857 4.838 88.57
88123: 1 5 -826.857 -4.838 22.67 ;
88124: 2 2 776.846 -9.792 -17.49 ;
88125: 2 6 -776.846 8.792 -4.33·

• 88126: 3 3 776;845 8.791 17.47
88127: 3 7 -776.845 -8.791 4.33
88128: 4 4 826.814 -4.837 -88.56
88129: 4 8 -826.814 4.837 -22.66
88138: 5 5 826.856 4.838 -22.67
88131 : 5 11 -826.856 -4.838 183.43

• 88132: 6 6 776.846 -8.792 4.33
88133: 6 14 -776.846 8.m -29.17
88134: 7 7 776.845 8.791 -4.33
88135: 7 17 -776.845 -9.791 29.16
88136: 8 8 826.814 -4.837 22.66

) 88137: 8 28 -926.814 4.837 -183.41
88138: 9 9 8.888 -8.832 -8.87• 88139: 9 II -8.888 29.731 ...81.78
88148: 18 18 -8.888 -371.849 81.78
88141: 18 11 8.888 488.748 -2284.14
2~142: 11 IJ -4.838 426.885 -2188.67
88143: 11 12 4.838 -396.385 161.12

• 88144: 12 12 -4.838 55.884 -161.16
88145: 12 13 , 4.138 4.316 448.39
.88146: 13 13 . -4.838 -345.626 -441.41
:88147: 13 14 4.838 375.326 -1542.21
88148: 14 14 -3.246 488.783 1562.34
88149: 14 15 3.246 -371.883 559.84

• 88158 : 15 15 -3.246 29.788 -559.85
88151 : 15 16 3.246 29.788 559.85
88152: 16 16 -3.246 -371.812 -559.88
88153: 16 17 3.246 489.712 -1562.37
88154: 17 17 -4.837 375.328 1542.19
88155: 17 18 4.837 -345.621 448.39

• 88156: 18 18 -4.937 4.321 -448.41
98157: 18 19 4.837 55.879 161.25
88158: 19 19 -4.837· -396.392 -161.27
88159: 19 28 4.837 426.892 -2188.57
88168: 28 28 8.888 488.713 2283.94
88161 : 29 21 -8.888 -371.813 -81. 78

• )
88162: 21 21 8.888 29.696 81.67
88163: 21 22 -8.888 8.884 -8.82
88164:
88165:



1 88166:
P, 'Z 5' OF=- 8688167: APPlIED JOINT UW>S, FREE JOltiTS

88168:
88169: JOINT FORCE X FORCE Y Ha100 z

') 88178: 5 -8.888 -8.888 8.89
88171: 6 8.888 -8.888 -8.88
88172: 7 -8.898 -8.888 -8.89

e 88173: 8 8.888 -8.888 8.88
88174: 9 8.988 -8.832 -8.87
88175: 18 -8.888 -341.317 -8.88
88176: 11 -8~888 -8.823 -8.84
88177: 12 8.888 -341.381 -8.84
88178: 13 -8.888 -341.318 -8.83

e 88179: 14 -8.888 -8.817 -8.83
88188: 15 8.888 -341.383 -8.81
88181 : 16 8.888 -341.312 -8.83
88182: 17 -8.898 -8.812 -8.82
88183: 18 8.888 -341.299 -8.82
88184: 19 -8.888 -341.313 -8.83

• 88185: 28 -8.888 -8.889 -8.84
88186: 21 -t.888 -341.317 -e.83
88187: 22 -8.888 8.884 -8.82. :;; .-: ~.~': ;r. ' ~ _.:. 88188:
88189:
88198:

• 88191 : REACTlcm,APPlIED l~DS SUPPORT JOINTS
88192:
88193: JOItiT FORCE X FORCE Y H<J1OO Z
88194: 1 -4.838 826.857 88.57
88195: 2 8.792 776.846 -17.49

) 88196: 3 -8.791 776.845 17.47
e· 88197: 4 4.837 826.814 -88.56

88198:
88199:
88288:
88281 : FREE JOINT DISPlACEMENTS
88282:

e ... 88283: JOINT X-DISPLACEHENT . Y-DISPlACEHENT ROTATI(N
88284: 5 8.8883 -8.8811 -8.8888
88285: 6 -8.8881 -8.8811 8.8888
88286: 7 8.8881 -8.88U -8.8888
88287: 8 ':'8.8883 -8.8811 8.8888
88288: . 9 -8.8888 -8.8845 8.8882• 88289: 18 -8.8888 -8.8835 8.8882
88218: 11 -8.8888 -8.8828 8.8881
881'11 : 12 -8.8888 -8.8828 -8.8888
88212: 13 -8.8888 -8.8828 8.8888
88213: 14 -8.8888 -8.8826 -8.8888
88214: 15 -8.8888 -8.8829 -8.8881

• 88215: 16 8.8888 -8.8829 8.8881
88216: 17 8.8888 -8.8826 8.8888
88217: 18 8.8888 -8.8828 -8.8888
88218: 19 8.8888 -8.8828 8.8ee8
88219: 28 8.8888 -8.8828 -8.8891
88228: 21 8.8888 -8.8835 -8.8882

• ) 88221: 22 8.8888 -8.8845 -8.8882
88222:1
88223:
88224:

•



88225: p. '2." oF=- 8b.88226:• 88227: STRUCTURE HCFCD-PIER
88228:
88229:

.. ) 88238:
88231 :
88232:• 88233: L~ING 2 LATERAL L~D

88234:
88235:
88236:
88237:

• 88238: HEHBER FORCES
88239:
88248: HEl'eER JOINT AX IAl. FORCE St£AR F~ HlJ100
88241: 1 1 26.518 -23.8~6 -767.93
88242: 1 5 -26.518 23.826 111.52
88243: 2 2 -8.754 -25.755 -811.35
88244: 2 6 8.754 25.755 181.82• 88245: 3 3 9.331 -25.979 -818.39
88246: 3 7 -9.331 25.979 182.67

•. : -->""; :L. : • 88247: 4 4 -27.883 -24.434 -787.68
88248: 4 8 27.883 24.434 114.46
88249: 5 5 26.518 -23.826 -111.52
88258: 5 11 -26.518 23.826 -365.88• 88251 : 6 6 -8.754 -25.755 -181.82
88252: 6 14 8.754 25.755 · -413.28
88253: 7 7 9.331 -25.979 -182.67
88254: 7 17 -9.331 25.979 -416.92

oJ 88255: 8 8 -27.883 -24.434 -114.46
88256: 8 28 27.883 24.434 · -374.22• 88257: 9 9 8.888 -8.882 -8.88
88258: 9 18 8.888 8.882 -8.81
88259: 18 18 8.888 -8.885 8.88
88268: 18 II 8.888 8.885 -8.83
88261: 11 11 23.819 26.585 365.83
88262: 11 12 -23.819 -26.585 · -219.25• .. 88263: 12 12 23.821 26.585 219.25
88264: 12 13 -23.821 -26.585 n.31
88~65: 13 13 23.822 26.585 -n.31
88266: 13 14 -23.822 -26.585 218.89
88267: 14 14 49.575 17.751 195.19
88268: 14 15 -49.575 -17.751 -97.56• 88269: 15 15 49.582 17.752 97.56
88278: IS 16 -49.582 -17.752 97.71
88271: 16 16 49.582 17.751 -97.71
882n: 16 17 -49.582 -17.751 195.34
88273: 17 17 75.559 27.882 221.57
88274: 17 18 -75.559 -27.882 -n.62• 88275: 18 18 75.561 27.882 72.62
88276: 18 19 -75.561 -27.882 225.28
88277: 19 19 75.556 27.882 -225.28
88278: 19 28 -75.556 -27.882 374.23
88279: 28 28 99.986 -8.881 -8.81
88288: 28 21 -99.986 8.881 -8.88• ) 88281 : 21 21 99.995 8.888 8.88
88282: 21 22 -99.995 -8.888 8.88
88283:
AA?R4:

•



88285:
6-688286: APPlIED JOINT LOADS, FREE JOINTS P·Z7 OF=:-

• 88287:
88288: JOINT FMCE X FORCE Y H01ENT Z
88289: 5 8.888 -8.888 . 8.88

'J 88298: 6 8.888 8.889 9.88
88291: 7 8.888 -8.888 8.88
88292: 8 8.888 8.888 8.88• 88293: 9 8.888 -8.882 -8.88
88294: 18 8.888 -8.883 -8.81
88295: 11 -8.887 -8.888 -8.88
88296: 12 8.882 -8.888 -8.88
88297: 13 8.882 8.888 -8.88
88298: 14 -8.882 8.888 8.88• 88299: 15 8.886 8.888 8.88•88388: 16 -8.888 -8.888 -8.88
88381 : 17 -8.882 -8.888 -8.88
88382: 18 8.882 -8.888 -t.88
88383: 19 -8.885 -8.888 -8.88
88384: 28 -8.883 8.888 -8.88• 88385: 21 8.889 8.881 8.88
88386: 22 -99.995 -8.888 8.88

, ,: .. :.,:,;:!.:., 88387: .
88388:
88389: :

• 88318: REACTI~S,APPlIED LMDS SUPPORT JOINTS
88311 :
88312: JOINT FORCE X FORCE Y t1Ct1ENT Z
88313: 1 23.826 26.518 -767.93
88314: 2 25.755 -8.754 -811.35

) 88315: 3 25.979 9.331 -818.39
88316: 4 24.434 -27.883 -787.68•• 88317:
88318:
88319:
88328: FREE JOINT DISPlACEMENTS
88321 :
88322: JOINT X-DISPlACEHENT Y-DISPlACEt1OO ROTATI~• 88323: 5 -8.8834 -8.8888 8.8882
88324: 6 -8.8836 8.8888 8.8882
88325: 7 -8.8836 -8.8888 8.8882
88326: 8 -8.8835 8.8888 8.8882
88327: 9 -8.8868 -8.8885 8:8888

• 88328: 18 -8.8868 -8.8883 8.8888
88329: 11 -8.8868 -8.8881 8.8888
88338: 12 -8.8868 8.8888 8~8888

88331 : 13 -8.8868 8.8888 -8.8888
88332: 14 -8.8868 8.8888 8.8888
88333: 15 -8.8868 8.8888 -8.8888

• 88334: 16 -8.8868 -8.88~8 -8.8888
88335: 17 -8.8869 -8.8888 8.8888
88336: 18 -8.8869 -8.8888 -8.8888
88337: 19 -8.8869 -8.8888 8.8888
88338: 28 -8.8878 8.8881 8.8888
88339: 21 -8.8878 8.8883 8.8888

• 88348: 22 -8.8878 8.8885 8.8888
) 88341: 1

88342:
99343:

•



.-I'
s:, ._.

88344:

• 88345: . Pl~~ Or=:- 8~
88346: STROCTURE HCFCD-PIER
88347:

')
88348:
88349:
88358:

• 88351:
88352: LOADING 3 TRAFFIC L(W)ING
88353:
88354:
88355:
88356:

• 88357: HEMBER FORCES
88358:
88359: HEI«R JOINT AXIAl. FORCE SJ£AR FMCE tta1OO'
88368: 1 r 271.354 8.129 -6.53
88361 : 1 5' -271.354 -8.129 18.89
88362: 2 2 214.596 8.364 -1.36

• 88363: 2 6 -214.596 -8.364 11.39
88364: 3 3 33.338 8.685 3.95
88365: 3 7 -33.338 -8.685 12.71

. ';; . '>'~': ::. • ..• 88366: 4 4 -7.975 -1.898 -33.46
88367: 4 8 7.975 1.898 3.28 "
88368: 5 5 271.354 8.129 -18.89

• 88369: 5 11 -271.354 -8.129 12.68
88378: 6 6 214.596 8.364 -11.39
88371: 6 14 -214.596 -8.364 18.68
883n: 7 7 33.338 8.685 -12.71
88373: 7 17 -33.338 -8.685 24.81

) 88374: 8 8 -7.975 -1.898 -3.28

• 88375: 8 28 7.975 1.898 -18.76
88376: 9 9 8.888 -8.887 -8.81
883n: 9 18 8.888 8.887 -8.82
88378: 18 18 8.888 -127.~ 8.81
88379: 18 11 8.888 127.836 -783.11
88388: 11 11 -8.138 143.513 698.41

• 88381: .11 12 8.138 , -143.513 98.91..
88382: 12 12 -8.138 ' 15.691 -98.91
88383: 12 13 8.138 ' -15.691 271.51
88384: : 13 13 -8.138 -112.133 -271.52
88385: 13 14 8.138 112.133 -345.22
88386: 14 14 -8.494 182.458 326.53

• 88387: 14 15 8.494 -182.458 236.99
88388: 15 15 -8.494 -25.362 -236.99
88389: 15 16 8.494 25.362 -41.99
88398: 16 16 -8.494 -25.363 41.99
88391 : 16 17 8.494 25.363 -181.48
88392: 17 17 -1.898 7.974 156.68

• 88393: 17 18 1.898 . -7.974 -112.82
88394: 18 18 -1.898 7.974 112.82
88395: 18 19 1.898 . -7.974 -25.18
88396: 19 19 -1.899 7.975 25.18
88397: 19 28 1.899 -7.975 18.76
88398: 28 28 -8.881 -8.888 -8.88

• ) 88399: 28 21 8.881 8.888 8.88
88488: 21 21 -8.888 -8.888 -8.88
88481: 21 22 8.888 8.888 8.88
88482:
88483:

•



88484: 86• 88485: APPLIED JOINT LOADS, FREE JOINTS P,'Z'l <:Jp
88486:
88487: JOINT F~CE X FORCE Y H<HHT Z·

'') 88488: 5 8.888 8.888 8.88
88489: 6 8.888 -8.888 8.88
88418: 7 8.888 -8.888 8.88• 88411 : 8 8.888 8.888 8.88
88412: 9 8.888 -:8.887 -8.81
88413: 18 8.888 -127.829 -8.82
88414: 11 -8.881 ';8.885 -8.81
88415: 12 8.888 -127.822 -8.81
88416: 13 8.888 -127.824 -8.81• 88417: 14 8.888 -8.884 -8.81
88418: 15 8.888 -127.828 -8.88
88419: 16 8.888 -8.881 -8.88
88428: 17 8.888 -8.888 -8.88
88421: . 18 8.888 8.888 8.88

• 88422: 19 -8.888 8.888 -8.88
88423: 28 -8.888 8.888 -8.88
88424: 21 8.881 8.888 8.88

,. 88425: : 22 8.888 8.888 8.88
88426:
88427:

• 88428:
88429: REACTIcm,APPLIED l~DS SUPPORT JOINTS
88438:
88431: JOINT FORCE X FORCE Y HaiOO Z
88432: 1 -8.129 271.354 -6.53

)
88433: 2 -8.364 214.596 -1.36
88434: 3 -8.685 33.338 3.95• 88435: 4 1.898 -7.975 -33.46
88436:
88437:
88438:
88439: FREE JOINT DISPlACEHENTS

• 88448:
88441:. JOINT X-0ISPlACEHENT Y-DISPlACEHENT ROTATI~

88442: 5. -8.8888 -8.8884 8.8888
88443: 6 -8.8888 -8.8883 8.8888
88444: 7 -8.8888 -8.8888 8.8888
88445: 8 -8.888J . 8.8888 8.8888
88446: 9 -8.8883 -8.8814 8.8881• 88447: 18· -8.8883 -8.8811 8.8881
88448: 11 -8.8883 . -8.8889 8.8888
88449: 12 -8.8883 -8.8889 -8.8888
88458: 13 -8.8883 -8.8889 8.8888
88451 : 14 -8.8883 -8.8887 8.8888

• 88452: 15 -8.8883 -8.8886 8.8888
88453: 16 -8.8883 -8.8883 8.8888
88454: 17 -8.8883 -8.8881 8.8888
88455: 18 -8.8883 -8.8888 8.8888
88456: 19 -8.8893 8.8888 -8.8888
88457: 28 -8.8883 8.8888 -8.8888

• 88458: 21 -8.8883 8.8888 -8.8888
) 88459: 22 -8.8883 8.8888 -8.8888

88468: 1
88461:
88462:

•



88463: p.,.30 OF 86.
88464:• 88465: STRUCTURE HCFCD-PIER
88466:
88467:.'j 88468:
88469:

• 88478:
88471: LOADING 4 TEMPERATURE PLUS SHRINKAGE
88472:
88473:
88474:
88475:

• 88476: MEMBER FORCES
88477:
88478: H£/1BER JOINT AXiAl FMC[ Sf£AR FMCE MCJ1ENT
88479: 1 1 -86.349 98.839 2941.97
88488: 1 5 86.349 -98.839 -439.36
88481 : 2 2 86.319 33.591 J853.13
88482: 2 6 -86.319 -33.591 -127.7J• 88483: 3 3 86.382 -33.552 -1951.91
88484: 3 7 -86.382 33.552 127.56

:. : .-.. ':: '.',' ~ ': ;!. ~ ~.~ ..... •. 88485: 4 4 -86.29J -98.884 -2948.83
88486: 4 8 86.29J 98.884 439 .19
88487: 5 5 -86.349 98.839 439.36

• 88489: 5 11 86.349 -98.839 J377.43
88489: 6 6 86.319 33.59J 127.7J
88498: 6 14 -86.319 -33.591 544.11
88491 : 7 7 86.382 -33.552 -127.56
88492: 7 17 -86.382 33.552 -543.49

) 88493: 8 8 -86.29J -98.884 -439.19
88494: 8 28 86.291 98.884 -1376.98• 88495: 9 9 -8.833 8.886 8.81
88496: 9 18 8.833 -8.886 8.83
88497: 18 18 8.884 8.814 -8.82
88498: 18 11 -8.884 -8.814 8.18
88499: 11 11 -98.811 -86.338 -1377.54

• 88588: 11 12 98 .811 86.338 982.73.. 88581 : 12 12 -98.818 -86.329 -982.73• ,It ..

88582: 12 ' 13 98.818 86.329 -46.98
88583: 13 ~ 13 -98.824 -86.331 46.89
88584: 13 14 98.824 86.331 -521.71
88585: 14 14 -124.412 -8.813 -22.48

• 88586: 14 • 15 124.412 8.813 22.33
88587: IS . 15 -124.484 -8.813 -22.33
88588: 15 16 124.484 8.813 22.18
88589: 16 16 -124.396 -8.815 -22.19
88518: 16 17 124.396 8.815 22.11
88511 : 17 17 -98.858 86.287 52J.38

• 88512: 17 18 98.858 -86.287 -46.88
88513: 18 18 -98.838 86.286 46.88
88514: 18 19 98.838 -86.286 982.35
88515: 19 19 -98.859 86.286 -982.35
88516: 19 28 98.859 -86.296 1376.92
88517: 28 28 -8.882 -8.885 -8.83

• 88518: 28 21 8.882 8.885 -8.88
) 88519: 21 21 -8.839 8.888 8.88

88528: 21 22 8.839 8.888 8.88
88521 :
88522:

•



88523:
Pi.31 OF 8G• 88524: APPlIED JOINT l<W>S, FREE JOIHTS

88525:
88526: JOIHT F~CE X FORCE Y I1O'£NT Z

') 88527: 5 -8.881 8.888 -8.88
88528: 6 -8.888 8.888 -8.88
88529: 7 8.888 -8.888 8.88

• 88538: 8 8.881 8.888 8.88
88531 : 9 -8.833 8.886 8.81
88:m: 18 8.837 8.888 8.88
88533: 11 8.825 8.886 -8.81
88534: 12 -8.888 8.888 -8.88
88535: 13 -8.886 -8.881 -8.88• 88536: 14 8.883 -8.881 -8.81
88537: 15 8.888 -8.888 -8.88
88538: 16 8.888 -8.881 -8.88

. 88539: 17 -8.885 -8.881 -8.88
88548: 18 8.812 -8.888 -8.88
88541: 19 -8.821 -8.881 -8.88• 88542: 28 -8.827 8.881 -8.88

:88543: 21 8.843 8.885 -8.88
,- 88544: 22 8.839 8.898 8.88

, :: -- 88545:
:88546:
88547:• 885018: REACTI~,APPlIED l~S SUPPORT JOIHTS
88549:
88558: JOIHT FORCE X FORCE Y Ha100 Z
88551 : 1 -98.839 -86.349 2941.97

)
88552: 2 -33.591 86.319 1853.13
88553: 3 33.552 86.382 -1851.91• 88554: 4 98.884 -86.291 -2948.83
88555:
88556:
88557:
88558: FREE JOIHT DISPlACEHENTS
88559:• 88568: JOIHT X-DISPlACEMENT Y-DI SPlACEMENT ROTATIlH
88561 : 5 8.8131 8.8881 -8.8888
88562: 6 8.8846 ":'8.8881 -8.8883
88563: 7 -8.8846 -8.8881 8.8883

'88564: 8 -8.8131 8.8881 8.8888
88565: 9 8.8359 8.8822 -8.8882• 88566: 18 8.8386 8.8812 -8.8882

.88567: 11 8.8262 8.8883 -8.8882
88568: 12 8.8219 -8.8883 -8.8881
88569: 13 8.8131 -8.8884 8.8888
88578: 14 8.8887 -8.8883 -8.8888
88571: 15 8.8844 -8.8883 -8.8888• 885n: 16 -8.8844 -8.8883 8.8888
88573: 17 -8.8887 -8.8883 8.8888
88574: 18 -8.8131 -8.8884 -8.8888
88575: 19 -8.8218 -8.8883 8.8881
88576: 28 -8.8262 8.8883 8.8882
88577: 21 -9.8386 8.8812 8.8882• ) 88578: 22 -8.8358 8.8822 8.8882
88579:1
88588:
88581 :

•



~ ---

• 88582:
p.3Z at=:- 8688583:

88584: STRUCTURE HCFCD-PIER ..'J 88585:
88586:
88587:

• 88588:
88589:
88598: HEHBER FORCES FOR HEHBER
88591:
88592:
88593: lMOING JOINT AXIAl. FORCE st£AR FORCE HMNT• 88594: 1 1 826.857 4.838 88.57
88595: 1 5 -826.857 -4.838 22.67
88596: 2 1 26.518 -23.826 -767.93
88597: 2 5 -26.518 23.826 11 1.52
88598: 3 1 271.354 8.129 -6.53

• 88599: 3 5 -271:354 -1.129 18.89
88688: 4 1 -86.349 99.839 2941.97
88681: 4 5 86.349 -99.839 -439.36.' ... ",.; ;!. :~. ' . 88682:, ,

88683:
88684:

• 88685: HEHBER FORCES FOR tlEHBER 2
88686:
88687:
88688: lMOING JOINT AXIAL FORCE SHEAR FORCE H01ENT
88689: 1 2 776.846 -1.792 -17.49

) 88618: 1 6 -776.846 8.m -4.33

• 88611: 2 2 -8.754 -25.755 -811.35
88612: 2 6 8.754 25.755 181.82
88613: 3 2 214.596 8.364 -1.36
88614: 3 6 -214.596 -1.364 11.39
88615: 4 2 86.319 33.591 1853.13
88616: 4 6 -86.319 -33.591 -127.71

• 88617:
" .

88618:
88619:
88628: HB1BER FORCES FOR H81BER 3
88621:
88622:

• 88623: LMOING JOINT AXIAl. FORCE SHEAR FORCE H01ENT
88624: 1 3 776.845 8.791 17.47
88625: 1 7 -776.845 -1.791 4.33
88626: 2 3 9.331 -25.979 -818.39
88627: 2 7 -9.331 25.979 182.67
88628: 3 3 33.338 8.685 3.95

• 88629: 3 7 -33.338 -1.685 12.71
88638: 4 3 86.382 -33.552 -1851.91
88631: 4 7 -86.382 33.552 127.56
88632:
88633:

• )

•



./

,
• I• • I

"') 88634: f·3.1 Of=. 8688635: I1EHBER FORcrS FOR HEteER 4

• 88636:
88637:
88638: lMOING JOIm' AXIAL FORCE SHEAR FORCE HctEHT
88639: 1 4 826.814 -4.837 -88.56
88648: 1 8 -826.814 4.837 -22.66
88641: 2 4 -27.883 -24.434 -787:68

• 88642: 2 8 27.883 24.434 U4.46
88643: 3 4 -7.975 -1.898 -33.46
88644: 3 8 7.975 1.898 3.28
88645: 4 4 -86.291 -98.884 -2948.83

. 88646: 4 8 86.291 98.884 439.19
88647:

• 88648:
; 88649:
88658: MEMBER FORCES FOR I1EHBER 5

. ,: .-: ,. ~ .; :! . , 88651 :
.88652:
88653: lMOING JOINT AXIAl FORCE SHEAR FORCE H01ENT

• 88654: 1 5 826.856 4.838 -22.67
88655: 1 11 -826.856 -4.838 183.43
88656: 2 5 26.518 -23.826 -111.52
88657: 2 11 -26.518 23.826 -365.88
88658: 3 5 271.354 8.129 -18.89

) 88659: 3 11 -271.354 -8.129 12.68

• 88668: 4 5 -86.349 98.839 439.36
88661: 4 11 86.349 -98.839 13n.43
88662:
88663:
88664:
88665: HEH8ER FORcrS FOR teeER 6

• ' . 88666:'., 88667:
88668: LOADING JOIm' AXIAl FORCE SHEAR FORCE I1MNT
88669: 1 '6 776.846 -8.792 4.33
88678: 1 14 -n6.846 8.m -28.17
88671: ' 2 6 -8.754 -25.755 -IU.82

• 886n: 2 14 8.754 25.755 -4J3.28
88673: 3 6 2J4.596 8.364 -U.39
88674: 3 14 -214.596 -8.364 J8.68
88675: 4 6 86.319 33.59J 127.71
88676: 4 14 -86.3J9 -33.591 544.U
88677:

• ,. 88678:

•

•

)



•

•

)



··.n

•
OJ •

88724:
Pl'35" of=. 8688725: HEHBER FmcES FOR HEtlBER 18

• 88726:
88727:
88728: lMDING JOINT AXIAL FORCE SHEAR F~ HMNT
88729: 1 18 -8.888 -371.849 81.78
88738: 1 JJ 8.888 488.748 -2294.14
88731: 2 18 8.888 -8.885 8.8.8

• 88732: 2 JJ 8.888 8.885 -8.83
88733: 3 18 8.888 -127.836 8.81
88734: 3 JJ 8.888 127.836 -783.U
88735: 4 18 8.884 8.814 -8.82

o 88736: 4 JJ -8.884 -8.114 8.18
88737:

• 88738:
: 88739:

88748: MEMBER FORCES FOR HEHBER 1t
o·

:: .-: .. ~ ': :~.. ~ ~ ::. 88741:o.

. 88742:
88143: lMDING JOINT AXiAl FORCE SHEAR FORCE H0100

• 88744: 1 1t -4.838 426.885 2188.67
88745: 1 12 4.838 -396.385 161.12
88746: 2 JJ 23.819 26.585 365.83
88747: 2 12 -23.819 -26.585 -219.25
88748: 3 JJ -8.138 143.513 698.41

) 88749: 3 12 8.138 -143.513 98.91

• . 88758: 4 JJ -98.8JJ -86.338 -13n.54
88751: 4 12 98.811 86.338 982.73
88752:
88753:
88754:
88755: t£H8ER FORCES FOR HEHBER 12

• 88756:
0.0

88757:
88758: lMDING JOINT AXiAl FORCE SHEAR FORCE Ha1ENT
88759: 1 ;12 -4.838 ' 55.884 -161.16
88768: 1 13 4.838 4.316 448.39
88761: 2 12 23.821 26.585 219.25

• 88762: 2 13 -23.821 -26.585 72.31
88763: 3 12 -8.138 15.691 -98.91
88764: 3 13 8.138 -15.691 271.51
88765: 4 12 -98.818 -86.329 -982.73
88766: 4 13 98.818 86.329 . -46.98
88767:

• ·88768:

•

•

)



I

I
. , '

""'_4'_ .. . .. ...

•
":':') -'.'6 :

P'3~ . oF- 6688778: HEl1BER FORCES FOR t1EH8ER 13
8877!:• 88m:
88773: L€W>ING JOINT AXIAL FORCE SHEAR FORCE HQ1ENT
88774: I 13 1-4.838 -345.626 -448.41
88775: 1 14 4.838 375.326 -1542.21
88776: 2 13 23.822 26.585 -n.31
88777: 2 14 -23.822 -26.585 218.89• 88778: 3 13 -8.138 -112.133 -271.52
88779: 3 14 8.138 H2.133 -345.22
88788: 4 13 -98.824 -86.331 46.89
88781: 4 14 98.824 86.331 -521.71
88782:
88783:• 88784:
88785: HEHBER F~CES FOR HE!'EER 14
88?&S:

" . ':: ..>.~.; :1'. : •.

88787:
88788: LOADING -JOINT AXIAL FORCE SHEAR FMC[ HMNT
88789: 1 14 -3.246 488.783 1562.34• 88798: 1 15 3.246 -371.883 559.84
88791 : 2 14 49.575 17.751 195.19
88792: 2 15 -49.575 -17.751 -97.56
88793: 3 14 -8.494 182.458 326.53

)
88794: 3 15 8.494 -182.458 236.99
88795: 4 14 -124.412 -8.813 -22;48• 88796: 4 15 124.412 8.813 22.33
88797:
88798:
88799:
88888: HEl1BER FORCES FOR I1El1BER 15
8888!:• ;', . 88882:
88883: LMDING JOINT AXIAL FORCE SHEAR FMC[ H(I1OO'
88884: 1 15 -3.246 29.788 -559.85
88885: 1 16 3.246 29.788 559.85
88886: 2 15 49.582 17.752 97.56
88887: 2 16 -49.582 -17.752 97.71• 88888: 3 15 -8.494 -25.362 -236.99
88889: 3 16 8.494 25.362 -41.99
88818: 4 15 -124.484 -8.813 -22.33
88811 : 4 16 124.484 8.813 22.18
88812:
88813:• -'---

•

•

)



•

•

)



88859:
P·3888868: HEHBER FORCES FM MEMBER 19

• ' 88861: OF
88862: e,~
88863: lMOING JOINT AXIAl. FORCE SHEAR FMCE Ha1ENT

') 88864: 1 19 -4.837 -39d.392 -ldl.27
888d5: 1 28 4.837 426.892 -2188.57
8886d: 2 19 75.55d 27.882 -225.28

• 88867: 2 28 -75.55d -27.882 374.23
8,88dS: 3 19 -1.899 7.975 25.18
89869: 3 28 1.899 -7.975 18.76
88878: 4 19 -98.859 8d.286 -982.35
88871: 4 28 98.859 -8d.286 1376.92
888n:• 88873:
88874:
88875: t£HBER FMCES FOR HEHBER 28
88876:
888n:
88878: ltw>ING JOINT AXIAL FORCE SHEAR FMC[ t01ENT• 88879: 1 28 8.888 488.713 2283.94
88888: 1 21 -8.888 -371.813 -81.78

"-:,"!';;1 ..
88881: 2 28 99.98d -8.881 -8.81
88882: 2 21 -99.986 8.881 -8.88
88883: 3 28 -8.881 .:.e.888 -8.88
88884: 3 21 8.881 8.888 8.88• 88885: 4 28 -8.882 -8.885 -8.83
88886: 4 21 8.882 8.885 -8.88
88887:
88888:

)
88889:
88898: HEHBER FORCES FOR I1EHBER 21• 88891:
88892:
88893: lMDING JOINT AXIAl. FORCE SHEAR FORCE HMNT
88894: 1 2t 8.888 29.696 8t.d7
88895: 1 22 -8.888 8.884 -8.82
88896: 2 21 99.995 8.888 8.88•• , . 88897: 2 22 -99.995 ....888 8.88:1.-

88898: 3 21 -8.888 -8.888 -8.88
88899: 3 ~ 8.888 '8.888 8.88
88988: 4 21 -8.839 8.888 8.88
88981: 4 22 8.839 8.888 8.88

• 88982:
88983:
88984: PROBlEH SOLUTl~ CORETED.
88985:
8OTT91
$ QUIT

•

•

•

)
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FLEXURAL ~ AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F/C= 4 KSI AND FY= 69 KSI
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BALANCED AXIAL LOAD (KIPS)
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BALANCED MOMENT (KIP-FEET)
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ULTIMATE STRENGTH ANALYSIS FORF/C= 4 KSIAND FY= 69 KSI

PERCEN~AGE OF STEEL
?5

BALANCED AXIAL LOAD (KIPS)
9019.98575

BALANCED MOMENT (KIP-FEET)
17653.3933

PURE COMPRESS I ON - NO MOMENT (ULTIMATE LOAD INK IPS)
20410.3196



•

•

•

•

•

•

•

•

•

•

•

)(

(

(

(

(

)
(

I·

)1

JPR#0
JRUN
FLEXURAL ~ AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F/C= 4 KSI AND FY= 60 KSI

PERCENTAGE OF STEEL
?1

BALANCED AXIAL LOAD (KIPS)
9121.2615

BALANCED MOMENT (KIP-FEET)
18227.457

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
21978.6391

JRUN
FLEXURAL ~ AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN
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BALAN c.t:t> f\It 0 ME"'N T +- 75) 0" 1-,4 c-tN

c,) 25'0, <{- ~-FT
•

YUR.t2"

•

•

)

CoM Pt<..ES'J'IO N

p. - ,8 r; (1'-) ( ~e 7.7. 1- - 2 8. 27) +
-: tl/l.. 13, '2, ~lf\j

/ NTFRA.-C.iIO N PIA- q~1'\-t"1 . (ULTI M A;TE,)

/5

•
/0

0
i0

0 I-• x 8A~..,
5 LO Da.. I

JI..

• )

I 3 5

• l<l p- t=r x 1000
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(
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(

•
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•

•

•

•

•

•

•
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(

)

lRUN
FLEXURAL &: AXIAL CAPACITY OF A FIVE, FOOT DIAMETER COLUMN p.77

ofULTIMATE STRENGTH ANALYSIS FOR F"C= 4 KSI AND FY= 60 KSI 8~

PERCENTAGE OF STEEL
?2

BALANCED AXIAL LOAD (KIPS)
4460.97186

BALANCED MOMENT (KIP-FEET)
5902.30783

Pl)RE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN; KIPS)
9933.3306

lRUN
FLEXURAL &: AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F"C= 4 KSI AND FY= 60 KSI

PERCENTAGE OF STEEL
? 1

BALANCED AXIAL LOAD (KIPS)
4447.16693

BALANCED MOMENT (KIP-FEET)
, 5858.70049

'PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
9773.298

, lRUN
FLEXURAL &: AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F"C= 4 KSI AND FY= 60 KSI

PERCENTAGE OF STEEL
?1

BALANCED AXIAL LOAD (KIPS)
4571.41132

BALANCED MOMENT (KIP-FEET)
6251. 16654

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
11213.5914
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•

ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 278- 3541

PiER DES1G'N

JOB NO. I 0 4Q-=:--=_
one. 7S 1B Aye­

N c.. t;=:C-f>__

•

CAP FLe>? UR..E:
AT C-ANll Lc- V·E1Z

• 72"

•
1/\

•

•

•

•

)

\

JRUN
WORKING STRESS DESIGN:

FOR F~C=4 KSI AND FY=60 KSI
WORKING STRESSES OF FC=1.6 KSI AND FS=24 KSI

BEAM WIDTH (INCHES):
?72

DEPTH TO REINFORCING (INCHES):
?67

REQUIRED MOMENT CAPACITY (KIP-FT):
?2ge7.2

AREA OF REINFORCING STEEL:
24.552~669 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
43.741324138

· )

•



•
ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 218- 3541

JOB NO. 10 ±Q~-:-="....
one. 7~ 7ft AV it
~c..FC-D__

SHT. P, 7 <:J .OF ~b
BY A:~D~~_
DATEJ'&r t1J tcra-4

FlFXUR.t? R,C:(Nf=(J!<.C/N .~

OF cA-P C1IRDCT< (TYPJ

CAP
roP

PIER.
)

•

•

•

•

Ne-~A-rll.l~ MO I'!l.EfVr
occuRS ()ND~
E7\c...t\ 0:1 (I( Pr::R:.. Bt2'r0J e-~tJ C~L (J /'1 IV S.

THe NI\-)(. 'NE~l/VE MoM5:NT ltV 7H-kt
Af<..c""""l\ / ~ 9 / L. '2. 8 K/ p, - Ff. rt--s PE12..

LOAC>IN ~:.tJL Wtrtt T~NJ4-<- FOr<.c...e-S
C. j tV c-r< I f?(j"( IIJ Gr "T1+P" M 0 S ( OF r-r-+-( J

. FLc)(vl2e-.

•

•

•

)
WORKING STRESS DESIGN:

FOR F'C=4 KSI AND FY=60 KSI·
WORKING STRESSES OF FC=1.6 KSI AND FS=24 KSI

BEAM WIDTH (INCHES):
?72

DEPTH TO REINFORCING (INCHES):
?67 ;

REQUIRED MOMENT CAPACITY (KIP-FT)'
?911.28 . .

AREA OF REINFORCING STEEL:
7.6961241 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
13.7106517

1,33 x. 7, 1 it./7..: /~, 24-
IN l-

USE 7- ~I / rtMs

•

· )

M~A). .)rS'EC.. 4f(~ .4J' PET< i, ,-, 7 (8) :
(. 2. )( c.~,.qc K (N q /'10 N8VI:

:5 =- b Z~(72) z. = G2.2. V8 IN 3

•



•
ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 3541

JOB NO. 104-0
one. 7r1l4 (;Yfi"

MGr=c-

•
Pf8<

RF/N FO~C_IN e:,

•

•

•

)
•

•

•

•

· )

•

--
... (I.?) J -t =(/, 2)(6~) W~(1-74.3)

35)+ob)3 0 5' IN-~

Z 159,15 !<-FT"
J ., .......

WORKING STRESS DESIGN:

FOR F"C=4 KSI AND FY=60 KSI
WORKING STRESSES OF FC=1.6 KSI AND FS=24 KSI

BEAM WIDTH (INCHES):
?72

DEPTH TO REINFORCING (INCHES):
?67

REQUIRED MOMENT CAPACITY (KIP-FT):
?2950.5

.
AREA OF REINFORCING STEEL:
24.9181527 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
44.3917103

USE

7 - #' II MRS'
AS Pe-tR... \

115:,7 CA )



•
ROYDEN'

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 27.- 3541

JOB No•.~lO::-OF SHT.~ 9' 8~
DUe. t:beEf:. BY --1f0])

7 S-rn!xV DATE tJ'ffr 2<:', 11M
I

)

•

•

P l E12-. DE'.J /6 '~

cAP FLF)<vR.:e: R.E'I N F-Or<CI N q
ove-R. II\)~rEo<.IO f2. c..O l U M IV S

•

•

MA-X.D~/GN
f'1.,oNE=NT OCC(j~S'

IN c..OA-f>/NC::, ':SIll

Tome.. Mor--1e-r'J"I::

DC-Sf oN /V1 oI-1-t:.-rv1 =-

WORKING STRESS DESIGN:

)

•

•

•

•

· )

•

FOR F~C=4 KSI AND FY=60 KSI
WORKING STRESSES OF FC=1.6 KSI AND FS=24 KSI

BEAM WIDTH (INCHES):
?72

DEPTH TO REINFORCING (INCHES):
?67

REQUIRED MOMENT CAPACITY (KIP-FT):
?1913

AREA OF INFORCING STEEL:
16.15605 2 SQUARE INCHES

PERCEN OF BALANCEQ STEEL RATIO:
28.7 0173

THIS A1oJv18\Jr (S" LFJ'J' eft-AN t. Z x CRA-C-t..tN G­
M 0 ME::N T :=. 2..95'0, 5"'-.- t=- r

Tf-I--a:E! FOI2... Df:.r /6 N. MO/'1-tN T M CJJ'"( C?F'
I. "3S x. 1f I '3 ~ Z 5"'4-<i- ,3 ~ - PT

Its -=- /(p, /5' )( I, 3 ~ ::: t.1, 4 cr IN z.

uJ E /1- _:rt: I (TSt\-R S
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•

ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 278- 35.1

JOB NO. /040 SHT.f,8k 8~
DUe. 15: m Ave BY 8:QD ..

/VtC-FC--~ DATE SEPT Z0/?81-

34-/,3
. 97.4
I 2. 7~a
86.3
23,S

638.3 K.

s, F7 ': # la8 >c len I< L4,(&""'R"tl LoAf)
'N ... ~z. II "

W L 'If. • II (, II "

, 5"6

)
cr85.4

Ic:.-F"

D.L. 15"4-Z.2 \'l;-F-T
Lf... 15"'(P"

Ti:Mf> ... r~~-r;z.1.4

-/~/,Cf

1- '1 as. ~ k- Fr

CAP PLE)(URE: geIN.PoRe-IN '=1
Po J ( T I V' e Me) fv '\E.7'!r ~FTVJFeN· coL U M tJ J'

PI E7<. De-SIGN

)

)

•

•

•

•

•

•

•

•

-= - 'Z 580. 1
=: + 70 Zf , :3
:. - .~eS". ~

::. - 3Z'.7
+ 31 'lS, ~

k:--FT

•8~ft> )( Z'Z.I.~ K-F" =- /9/, Cf /(-t={

(Mo~r ~(JE" iO lOOk 1.4~At
!.o41>

.8'(, )( 27. r::: 23,5~

'SHE1lf. I><J~ 7'0 160 K Lf;-'"r. lOftt)

· )

•



•
ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 27e- 35..1

•

•

CAP FLcY..U«E R.e/Nf11r<C:f?fV1e-NT

POSlf/Ve MOM12NT Be-rWE'cN COL(JMN~

JRUN
• WORKING STRESS DESIGN:

FOR F/C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE STRESS:
FC=1.6 KSI AND FS=24.0 KSI

. ."

,._~.

• BEAM WIDTH (INCHES):
772

•

•

)

DEPTH TO REINFORCING (lNCHES):
765

REQUIRED MOMENT CAPACITY (KIP-FT):
73128.9

AREA OF REINFORCING STEEL:
27.2249811 SQUARE INCHES

PERCENT OF BAL NCED STEEL RATIO:
50. 174244

1ft:; - 1#(1 A> 8(rff~M
f ~ .. 'f:# It ON;-OF'

.. #0. r ,. t

.'...-...\ ,.. "' ..
1.06545769
24

30q~.~ -::. .qq
~

~ ;8- :trl{ KA~iS pe...
J"I(\)G-f.., E R-F"IN. a64M

8 l( I. ~)( Z4- ~Sl ~ 2. 't' 't I 7' .F..,

( zc:r9, 5'){ff):. I (p'z.z.er k - r T

11/3 )( LZ,t?·::. /477.1- 1<.- F r,(,.,,,
rvlt fv1 'l.:::' 30or? I f;> ~~ ~-r

Z.1.?-'2- :::- IZ<fS
1/5'G

R.e-I tJ :

~~.

- :r~'b~7~'1
d:.. 61"

/' ~ ....~ ((

FC (KS!) =
FS (KS!) =

•

•

•

· )
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 27e- 35"1

JOB NO. /01:0
DUe. 75 1ft ·-A,V e:

MLFc....'l>

SHT.P,M- OF 8 "
BY AG~ .
DATE Sc:=Pl':7J I Cf 81-

•
Pl~R

~A-P

•

•

=
DIL. :

.::

CtJ L. I CaL.

•

· )

S'tfe:\-R CI\K.RI et>
rs.y CoN c.~ C2-Tf:

1JC.. -:. 19~R7
A-AJ'K-IO /. >, z1

\Ie.. ::, .~?ji0(i3 X71.x ~5"

::::. 281. 2.. ~IPS

ot==­
sPAN

87+ ~
FEET

3

L:
1 2.

FAc.E 01=
COL.

l<.

~Z+.lf·l-~-:--~-\~"" ~ot>,11<.

\ IF BOTToM OF.
if'..... \ Gtf<.1>cR,. '$ CO AJJ'/I>QE1>I fII\

\ UN (f=<:,RMLO.A-[) (Iv£((

~ A -z.. Foa-r- LEN 6TH

)
•

•

•

•

•



•
ROYDEN

ENGINEERING
COMPANY

PHOENIX. ARIZONA PH. 278- 35.1

JOB NO. /O<f-{J
DUe. 7S' 1ftA\J7Z'

Me.. 'F=c. [$__

SHT. P·8~ OF 86

::n~5~/184-

)

•
P/~. De-S/ C::r:N ,_

CAP 3HE"A-R R.-eIN~t<C.INcq

• ti. 073 ~s:r:

•

•

A" - (~-1J'~"b'N 0

S :. '2 <\- " MA-><, A-S p~ ,4A-J~ 1.5, /0

~ .... 12 "
A", = (tJ, (17~ 72. l lZ)' '" Z. c,z. 8 -IN 7­

<:\- ~~

)
•

RlR. ~~ rsN:.~

'Z,~tB =- t:;,,<t7.. ' .<t-<t- .

•

1.08 IN 2..

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

--
y- :1)',-, =-- 0

1411-:: 5'0 bry 0'
f t

~---------
SF I J'Ef OF

~t'

. I S'eJ CJF
....~

.'''------------

•

•

· )

•



BM2.',

59, LO INC/{-CS
- 5 ''-'0 ,/

JOB NO. 10 1_°.........,...""",.
DUe. 7S 7ft A"~

MCFc...1)

Pl~R DE'S/6tl­

REIN'RJt<..C/N C:;CSUN MAt<...Y
pe-V EL-O"&/'J\ t:N T LEN G-"l1-t 0 F 44= II

Yd = O. 0 1- ((, 5 ~) 60) () 00. =.

..)4-00 0 . .

ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 278- 3541

I )

•

•

•

• ~ )j )( 1,1- ­

Z7"<}P BAR..

aL..,8B IN

(p' _/0/1

'=- /' -r---__

8 - #- (/ x /7 I (rtf.)
8- ~II

U~E

)

• A
'1' I

N
~I .......

ra

• l' Q)
\9
~

•
3b- ./1

, 'I

~ 'So-()

.( )

•

•

•
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 3541

JOB NO. 101-...;;..0__
DUe. 75 Tl1 AVE"

MC-PCl>

e8,oo I
I~~-~-----------------

•

•

•

.J

•
)

GII(J>E1< + t>r:TGK 1), L. ~ Z,91-2 KU= ')c: II~ _
'''2­

r?E7\M SE7\-T D. L.:' 0'>(.~ X •-/S ~Cp = '..5. <f-O kl F

t?fT-ct: VJ 11-[ L D. L. ~ (; >< /. >- ~.,:; -::.. / ,35
.G:?7S KLF"

. I/>'

12,n0(;,1
rot

•

•

•

•

TRAFFIC LIVe LoAD
/MPACT NeED NoT 8E. CoN S't C>92.. ED - I, ~./2.

Ii ItSH/O lftlVe- LoA-P 'RE""A-c-CION ~ 78.. ( "

,ome.. T«AFF-IC LOA--t>:

1- LANe-S x .7&5 oX 78, I ~/t.~~E" = z34.3 K

~c.notJ
I, 'Z. •e.r

cARJ2 y '7"HF loA-DIN ~ ON +- G1leo~::s ..

2. 34-.3 -+-4 :: r;8. r;8 k / GII(P!ER..
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 35.1

JOB NO. t 01---::-0~,....
DUe. 75 TH AVfF"

Mc..pc..D
SHi'" 'Z. OF 3~
BY A D
DATE Se:-Pf! Z /981-

•

•

LON'GltU[>INtTL FO~C-E::S

f~l3' LOAif) IN ~ IS P c..A-c-E/)
lOP of -BA-C-k WA-LL ,

.OS >< 23<f-,3 -

(, 2, /3

6' A-BrJve-

,1(, 7/5k.

•

•

)
•

WIN\> LoA'}:)\). /,;'2, /e{-

USE ~ OF WINC> LoA-t>S oN PI e:<::S

W/Nl> LoAD ON LI VE LoAD .

•

•

5, B /,tPS

• 30 PLF

· )

•

(

Iii



•
ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 27.- 35.1

JOB NO. 10 4=...,..°__
DUe. 75" TN .A \If:

M c.. f= c.. D""'----_

SHT.A '3 OF "3q
BY 6-61>
DATE Se-pr; '2.4=) ''784

•
ABUrM~A)T'" LOAD S

•

•

•

AS (f+E'" J'UP87'<.,3(1.2.vc:rv er= t:--X A cI CON~,
{f C-X~(S paR-C-S-J' ON Tf+E' A-Bvr-; Tft-'ROV6-ft
T,fi-F r=-LAJ'/f; M E:;"7< (C- [3 C"f\.r<-I N Gr PA~ ~ . ..

,HE PAC> 1>11'-1\~ ~{()N J' -ARc 2cR ",>c /0 II)(5!4 "~k..

T"H-ci Mt\X, S'(jPCR..s~Vel V~F I'I\()\J &/,1\ f:::Nr
IS" 2'>7 //, 'It-re'' f'A-D DUM t+A-R1)N~S~ I<J "0,

,H-e' ~R MOil) uLUJ' r=-oJe. IT (>vP-.Q or=- 00
IS/roO PS:r= '.

)
•

• AFOr<ce: () r= 3 '2. I 0 1::. LA;N 8 E" G E AIseA?'d)

pe-R PAD.

• P'R CA-?"" Te-Mp. t Sf+RINKJ\GE'
USE ,0008 IN;{N

1'1\ ~ 7Z/I. ( t<..- FI/IN x. II

M1. ~~7e.fhI k. .. F ,/tN x. 3 'Z...

~ 7 13, '2 K. o.J ~l

= , ,2?;tJ 7. ~, K-Ft

I W~
'l.:z.. f

112"

.If .32. " "
~~ ;"oJ,-

II /I
I I -III ~I

M M

•

•

· )
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 3541

JOB NO. I 01O~:r-­
DUe. 7S J1t AI/if

M CFc,...'I..c;.,)_

•

•

•

•

EftR-r-f-tQUAKc LOA(> S
I

£Q. I -LoAD PAR.ALL& TO Tt+E' ABV(rv1C7V(
~fO tT1<.~ f\-SSUN c=[) (0 BE Y2.. Tt+e-
t... 0 1\D fA-~LC E""1.. (0 (H-E' ,p I~ qc;. p.~ .

258,e;3~ - 14-4-,32 K
Z.

)
•

•

•

•

.)

•
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ROYDEN
ENGINEERING

COMPANY'
PHOENIX, ARIZONA PH. 278· 3541

JOI NO. 1040
DUe. 7S' J?t ,A\Je­

M c-F=c,t>

SHT.II· '5 OF 3;;;;...-:...<1_

IY A 6l>~......---=-­
DATE J'e;>1 z"{;. /98</-

J

CA,'JJONS

73. Z~ Fr~

•

•

•

GfR..D~ +-~ [>,<... 1711::..)(. b
A-f3 vft'.t\ E;f\)T 8 2> x.. ~.7~ k.L F

1/~D LO~'D

~~ \ M f:::~ 0 t= EN f> Be4lZJN C=T

G.{Cf7~ K

30 ~SF ~ ~'

~ J 3 (;;, B I::-
~ ;;, 4-

1~0'2..k..

~ 2-35

1./'17 ~

)

•

•

"1..1'1-j _ 28.0 /(",,),
--",~,-!, .....,:<. ¥-o,

USt <t-,. ? I ¢ ~ J'fON S' ~ !!).~-

Ji?v:rL N<~ ~ 1- x. rr ><. (j.":;) 1..:. 78 .51- PT

::. ,78'5(30 )'+ = C, '3 r; g 5"0 IN 4-

5' 7000../4<;00 - "3,0 x /0 G {'orr

--~.... (j.1' [F' 2.S"~ r<. C YC-L I c- t.. oA{)/

, " f,&3r;8~O;zl'& >; /oj ·e=f Jf5
",

/55,72

1~,98

0,785 R.-+
'5700 0Ff[ ­
50 fC-I

--

•

•

•

· )



•
ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 3541

JOB NO. ~O+O
DUe. 7 7ft AVE

t;1c-f=c..\>

•
,ABU1fv\e:Nt DeS(0 N

•

- a.8·A-T ~!::.

::r!: .lI:- 0
M M c:. /,() (?::>C( (, 2.) - 3 cq I, 2. ~-E:,

M fO ': 6 (6 'i/l)< I 2, Cf~ -=- 0_._

39 I, 1. K-~r

L_~O - 2,/6
T - 18,s~-

"'-P =. 0 S, 2.-
1+ 1::. ct:>Fr

APPLI$:f::> M 0 ME"7VT=- C;;--, z.)(. cO":.. 39/,2­
K- 1=,:

)

•

•

•

I.

••
MM -=- tJ. 9('3" f. l ) ~ 3 '5' '2., 0 ~ I;.-(o.'r

'M f : O. S(~5. 2" I 'C. /16) ~ --:.,4-_1_3.:...:...J:-.::5l.-.-_

7751 Z3 K-~r

•

· )

STIFFNeSS RAtiOS

I. cttr ~ "o?J.() Fr 4-
::I... CAIS]':,,,,, -- .,85' ("2.. s)1-:. 30,67 FT 'f-

I C.AP::. 1°8,0 =- 4/1/ ~ -.::b1L _
L 1, '7... .0 1-.1{+ZI ~ ~

•
tJ. ~'2.5
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 35..1

JOB NO. 10«--0
DESe. 7S'W Ave'"

'lV\ct=:e-D__

•

• LOI}t> S A-PPL ( t={) PA-R.A-L Le:L- TO Cl4P
)

•
14-4.3'2.- #(

...-.----;.---------------1-< ;>=

-

1,75

Mr-"e FM ( PI)
o

•

•

p -c:. 11- 4 t 3 2.. '=- :3 ~ I 0 8 ~Ic.~ I J'JON
4-

AT t~

40~.t 3'2.. .
J;:..-FT

l)EFLETCi{0 tJ RJ f( IGO K feR CAd jIto N

400 K..

•

•

•

· )

•



ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 278- 3541

JOB NO. I 04-0 SHT. 1-\. & OF ~3_q=-_
DESC. 75 nt~V& BY .~S

M~i=-c-tL.- DATE S~'Z5) Icre;~

,)

•

•

•

•
)

•

•

•

•

· )

•

ABUTM:t=NT DeSlG1\l

e'=' 5 1q )le.O ,",S F

t ~ «:0)Sbl" /08. () FT 4-

S-YRVc./VIZE. M c..~c:.1> - AB\Jt-M c-rv T
T"( f~ P'-ANE"" F~A-M E::
NVM ~E:T<. Or -jot N,S 17
NU M B E:~ OF- M CfV\8CfGJ (C,
NVM($~ oF=: ~UPP()R...I~ 4­
NVM~e-r<.- or=: LOA-DfN G~ 4­
TA'BULA-l"E' ALL

rJ()INi c:..O{)f<DINAlcS
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• 88881: PRIHE VERSI~ OF STRESS(3.2) 25189/1978
A·f\ of '388882:

( 88883:
. 88884: INPIlT LISTING OF STRESS PROBlEM

) ,:as: 8881~1 ill ',. - - ::: :: . {.--. -( 88886:
88887:• 88888: STROCTURE HCFCD-ABtITHENT

( 88889: TYPE PlJt£ FJWtE
88818: Nlt18ER OF JOINTS J7
88811: tU18ER OF HEHBERS 16

( 88812: tDSER OF SlJPP(MS 4

• 88813: tlt18ER OF L(W)INGS 4
88814: TABllATE All

( 88815: JOINT COORDINATES
88816: J 8. 8.
88817: 2 5.5 8.
88818: 3 11.8 8. S

• 88819: 4 J6.5 8•.'
88828: 5 22.8 8.

(. 88821: 6 27.5 8•.
;... • .: .: t: .~ :., 88822: 1 33.8 8. S

88823: 8 38.5 8.
88824: 9 44.8 8.

• 88825: J8 49.5 8.
88826: 11 55.8 8. S

(' 88827: 12 61.5 8.
88828: J3 66.8 8.
88829: 14 71.5 8.

) 88838: J5 n.8 8. S
8883J: J6 82.5 8.• 88832: J1 88.8 8.
88833: I'EHBER INCIDENCE
88834: J 1 2
88835: 2 2 3
88836: 3 3 4

• 88837: 4 4 5
88838: 5 5 6
88839: 6 6 7
88848: 7 7 8
88841: 8 8 9
88842: 9 9 18

• 88843: 18 18 11
88844: 11 U 12
88845: 12 12 13
'8846: J3 13 14
88847: 14 14 15
88848: J5 15 16

• 88849: J6 16 17
"'58: JOINT RELEASES
88851: 3 tOtENT Z
88852: 7 HOHENT Z
88853: 11 HO£NT Z
88854: J5 HOHENT Z

t. 88855: HEI18ER PROPERTIES PRI!MTlC• ) 88856: 1 THRU J6 AX 36.8 IZ 188.88
,'. 888S7: CONSTANTS E S19128.8 All
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-------eii58: LMo~INGif1D£ArnADllnn]Jg!lrrRllm-----------='""'~------~d
88859: t£HBERLMOS" A' I Z. -0 F 3?
88868: 1 FORCE Y LNIFOItl -6.75
8886t: 2 FORCE Y LNIFlRi -6.75
88862: 3 FORCE Y LNIFORH -6.75
88863: 4 FORCE Y LNIFOItI -6.75
88864: 5 FORCE Y LNIFOItl -6.75
88865: 6 FORCE Y LNIFORH -6.75
88866: 7 FORCE Y LNIFOItl -6.75
88867: 8 FORCE Y LNIFOItl -6.75
88868: 9 FORCE Y LNIFOR1 -6.75
888~9: 18 FORCE YLNIFORH -6.75
88878: tt F~CE YLNIFORH -6.75
88871: 12 FORCE YLNIFORH -6.75
888n: 13 F~CE YLNIFOItl -6.75
88873: 14 FORCE YLNIFlR1 -6.75
88874: 15 F~CE YLNIFORH -6.75
88875: 16 FORCE YLNIFORH -6.75
88876: JOINT LOADS
88877: 2 FORCE Y-t78.64
88878: 4 FORCE Y-t78.64
88879: 6 FORCE Y-t78.64
88888: 8 FORCE Y-t78.64
8888t: t8 FORCE Y-t78.64
88882: t2 FORCE Y-178.64
88883: 14 FORCE Y-178.64
88884: t6 FORCE Y-178.64

'88885: LMDING 2 LATERAL LMD (t88 KIPS)
,88886: JOINT LMDS
88887: 3 HOHENT Z 324.5
88888: 7 HOHENT Z 324.5
88889: 11 MOMENT Z 324.5

'88898: 15 MOMENT Z 324.5
88891: LMDING 3 TRAFFIC LMDING
98892: JOINT LMDS
89893: 2 FORCE Y-58.58
99894: 4F~ Y-58.58
88895: 6 FORCE Y-58.58
89896: 8 FORCE Y-58.58
88997: LMDING 4 TEHPERATURE PLUS SHRINKAGE
88998: JOINT LMOS
88899: 3 H01ENT Z 2387.6
98t88: 7HOHENT Z 793.2
88181: It HOHENT Z -793.2
88 t82: 15 HOiENT Z -2387.6
88183: SOLVE
98184:t
8B 195: 1
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•
") <. 88186:"'--'

A ./3 aF 3<:t88187:
88188:

• ( 88189:
88118: STROCTURE HCFCD-ABUTl£NT

(
88111:
88112:
88113:

( 88114:• 88115:
88116: lMDING 1 DEAD UW) IF CAP PLUS GIRDERS

( 88117:
88118:
88119:

(
88128:• 88121: MEMBER FORCES
88122:

f~:
88123: t£HBER JOINT AXIAl Flm HAR f£m HMNT

.. t- o :~. • ~ ::-. ' •... 88124: 1 1 8.888 -9.885 .-9.81
'8125: 1 2 .8.888 37.138 -182.11
88126: 2 2 '8.888 -287.773 182.18• 88127: 2 3 8.888 244.898 -1346.95
88128: 3 3 8.888 265.428 1346.94
88129: 3 4 8.888 -228.295 18.77

\ 88139: 4 4 8.888 57.655 -18.77

)
88131 : 4 5 8.888 -28.538 225.78

<:
88132: 5 5 8.888 28.529 -225.78• 88133: 5 6 8.888 16.596 236.59
88134: 6 6 8.888 -187.236 -236.S9
88135: 6 7 8.888 224.361 -895.38
88136: 7 7 8.888 243.3n 895.38
88137: 7 8 8.888 -286.247 341.15
88138: 8 8 8.888 35.686 -341. IS• 88139: 8 9 8.888 1.519 434.89
88148: 9 9 8.888 -1.S28 -434.89

(
88141: 9 18 8.888 38.645 324.44
88142: 18 18 8.888 -289.285 -324.44
88143: 18 11 8.888 246.418 -928.72
88144: 11 11 8.888 218.127 928.72• ( 88145: 11 12 8.888 -174.252 346.51
_8146: 12 12 8.888 3.611 -346.S1
98147: 12 13 8.888 26.764 294.42
88148: 13 13 8.888 -26.764 -294.42
88149: 13 14 8.888 63.889 45.12
881S8: 14 14 8.888 -234.529 -:45.12• 88151: 14 15 8.888 271.654 -1346.89
88152: 15 15 8.888 244.898 1346.89
88153: 15 16 8.888 -287.765 i -182.89
88154: 16 16 8.888 37.125 182.89
88155: 16 17 8.888 8.888 8.88
88156:• )

•__ ._. _____ •.• _0- ______ •_______ •
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88i57:
• ··:·>~;,j:.~:i"~"'·:.':'·':''-·' .'.', : -':1

• 88158: A' (4 OF 31'
(

88159: APPlIED JOINT lMOS, FREE JOINTS
88168:

) 8.161: JOINT F~CE X FORCE Y to£HT 2

(
88162: 1 8.888 -8.885 -8.81

• 88163: 2 8.888 -178.643 -8.81
88164: 4 8.888 -178.648 -8.88

(
88165: 5 8.888 -8.888 -8.88
88166: 6 8.888 -178.648 8.8'
88167: 8 8.888 -178.641 -8.88
88168: 9 8.888 -8.881 -8.88

• ( 88169: 18 8.888 -178.641 -8.88
88178: 12 8.888 -178.641 -8.88
88171 : 13 8.888 -8.881 -8.88
88172: 14 8.888 -178.648 8.88
88173: 16 8.888 -178.648 -8.88
88174: 17 8.888 8.888 8.88I,. 88175:
88176:

(-'
88177:

i,.\.-. ~... ;".

88178: REACTI~,APPl.IED lMDS stFP€Irr JOINTS. , ..
88179:
88188: JOINT FORCE X FORCE Y HMNT 2

• 88181: 3 8.888 518.318 -8.88
.8182: 7 8.888 467.732 ••••88183: 11 8.888 464.538 • -8.88
88184: 15 8.888 516.544 8.'8
88185:

)
(

88186:

• 88187:
88188: FREE JOINT DISPLACEH6NTS
88189:
88198: JOINT X-DISPlACEHENT Y-DISPlAC91ENT ROTATllJ'4
88191: 1 8.8888 -8.8811 8.8881
88192: 2 8.8888 -8.8885 8.8881

• 88193: 4 8.8888 8~8888 -8.8888
88194: 5 8.8888 -8.8881 -8.8888
88195: 6 8.8888 -8.8881 8••888
88196: 8 8.8888 -8.8882 -8.8888
.8197: 9 8.8888 -8.8883 8.8888
88198: 18 8.8888 -8.8882 8.8888

• 88199: 12 8.8888 -8.8881 -8.8888
88288: 13 8.8888 -8.8881 8.8888
88281: 14 8.8888 -8.8888 8.8888
88282: 16 8.8888 -8.8884 -8.8881
88283: 17 8.8888 -8.8818 -8.8881
88284:

• 88285:
88286:
88287: SUPParr JOINT DISPlACEHENTS
88288:
88289: JOINT X-DISPlACEHENT Y-DISPlACEHENT ROTATllJ'4
88218 : 3 8.8888 8.8888 8.8888

• )
\ 88211: 7 8.8888 8.8888 -8.8888

88212: 11 8.8888 8.8888 8.8888
88213: 15 8.8898 8.8898 -8.8888
88214: 1
88215:

•
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A ·1$ OF- 3'188217:

• 88218:
88219: STROCTURE HCFCD-ABUTHENT

( 88228:
88221:
88222:

( 88223:

• 88224:
88225: LMDING 2 LATEIW. L())I) (188 KIPS)
88226:
88227:
88~:

( 88229:

• 88238: HEHBER FORCES
88231:
88232: HEHBER JOINT flXIAl FORCE SHEAR FORCE Ha1ENT

i.~,:,=: .~~•.:::'" 88233: 1 1 . 8.888 -11.882 -11.88
88234: 1 2 8.888 8.882 -11.81( 89235: 2 2 8.888 -11.883 8.88

• 88236: 2 3 8.888 8.883 -11.82
88237: 3 3 8.888 24.584 324.51
88238: 3 4 8.888 -24.584 -189.38
88239: 4 4 8.888 24.584 189.38
88248: 4 5 8.888 -24.584 -54.89

) 88241: 5 5 8.888 24.584 54.89

• 88242: 5 6 8.888 -24.584 81.12
88243: 6 6 8.888 24.584 -81.12
88244: 6 7 8.888 -24.584 216.34
88245: 7 7 8.888 9.833 188.16
88246: 7 8 8.888 -9.833 -54.88
88247: 8 8 8.888 9.833 54.88

e. 88248: 8 9 8.888 -9.833 8;.88
88249: 9 9 8.888 9.833 -8.88
88251: 9 18 8.888 -9.833 54.88 "----- - ..

(
88251: 18 18 8.888 9.833 -54.88
88252: 18 11 8.888 -9.833 188.16
88253: U 11 8.888 24.584 216.34• 88254: 11 12 8.888 -24.584 -56.54
88255: 12 12 8.888 24.583 56.54
88256: 12 13 8.888 -24.583 54.88
88257: 13 13 8.888 24.583 -54.88
88258: 13 14 8.888 -24.583 189.29
88259: 14 14 8.888 24.583 -189.29• 88268: 14 15 8.888 -24.583 324.58
88261: 15 15 8.888 8.888 8.88
88262: 15 .16 8.888 -11.888 -8.88
88263: 16 16 8.888 8.888 8.88
88264: 16 17 8.888 -8.888 -11.88
88265::

• )
" . ~. -...
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88266:
( 88267:

88268: APPLIED JOINT llW>S, FREE JOINTS
') (

88269:
88278: JOINT FORCE X FORCE Y H01ENT Z
88271: 1 8.888 -8.882 -8.88

('
8un: 2 8.888 -8.881 -8.88
88273: 4 8.888 8.888 8.88
88274: 5 8.888 8.888 -8.88
88275: 6 8.888 8.888 -8.88( 88276: 8 8.888 8.888 -8.88
88277: 9 8.888 8.888 8.88• ·88278: 18 8.888 -8.888 -8.88( 88279: 12 8.888 -8.888 -8.88
88288: ;13 8.888 -8.888 -8.88
88281: q4 8.888 -8.888 -8.88( 88282: .16 8.888 8.888 8.88
88283: 17 8.888 -8.888 -8.88• 88284:

. 88285:
..~. '.::';"'.:':"~ 88286:

88287: REACTI~,APPI.IED lOOS SUPPORT JOINTS
88288:
88289: JOINT F~CE X FORCE Y HMNT 2• 88298: 3 8.888 24.587 324.58
88291: 7 8.888 ~14.751 324.58
88292: 11 8.888 14.751 324.58
88293: 15 8.888 -24.583 324.58

) 88294:
88295:• 88296:

(
88297: FREE JOINT OISPlACEtENTS
88298:
88m: JOINT X-01SPlACEHENT Y-DISPLACEHENT ROTATI~

88388: 1 8.8888 -8.8883 8.8888

• 88381: 2 8.8888 -8.8882 8.8888
88382: 4 8.8888 8.8881 8.8888C 88383: 5 8.8888 8.8881 -8.8888
88384: 6 8.8888 8.8888 -8.8888
88385: 8 8.8888 8.8888 -8.8888
88386: 9 8.8888 -8.8888 -t.8888

• 88387: 18 8.8888 -8.8888 -8.8888
88388: 12 8.8888 -8.8888 -8.8888i 88389: 13 ~.8888 -8.8881 -8.8888
88318: 14 8.8888 -8.8881 8.8888
88311 : 16 8.8888 8.8882 8.8888
88312: 17 8.8888 8.8883 8.8888

• 88313:
88314:
88315:
88316: SUPPORT JOINT DISPl.ACEHENTS

I 88317:
88318: JOINT X-0ISPlACEHENT Y-0ISPlACEHENT ROTATI~

• 88319: 3 8.8888 8.8888 8.8888
) 88328: 7 8.8888 8.8888 8.8888

88321: 11 8.8888 8.8888 8.8888
88322: 15 8.8888 8.8888 8.8888
88323:1
88324:

• 88325:

•• ~ ... , ,': I _.. • • • , , l . _: ;. .
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(
88326:

A' (7 oP: 3Cf88327:
88328: STRUCTURE HCFCD-ABUTHEHT

(
88329:
88338:
88331 :

(
88332:• 88333:
88334: LOADING 3 TRAFFIC LOADIt«J
88335:

( 88336:
88337:

(
88338:• 88339: HEH8ER FORCES
88348:

;.~ i.-.::';\:.::-.!' "
88341: MEMBER JOINT AXIAl FORCE HAR FORCE HlHNT

( 88342: 1 1 8.888 -8.881 -t.88
88343: 1 2 8.888 8.8U -8.88
88344: 2 2 8.888 -58.582 8.88• 88345: 2 3 8.888 58.582 -322.28
88346: 3 3 8.888 64.134 322.28
88347: 3 4 8.888 -64.134 38.53
88348: 4 4 8.888 5.554 -38.53

) 88349: 4 5 8.888 -5.554 61.88
88358: 5 5 8.888 5.553 -61.88• 88351 : 5 6 8.88' -5.553 91.62
88352: 6 6 8.888 -53.827 -91.62
88353: 6 7 8.881 53.827 -288.82
88354: 7 7 8.888 51.868 288.82
88355: 7 8 8.888 -51.868 85.25
88356: 8 8 8.888 -6.712 -85.25• 88357: 8 9 8.888 6.712 48.33
88358: 9 9 8.888 -6.712 -48.33

. 88359: 9 18 8.888 6.712 11.41
( 88368: 18 18 1.888 -6.713 -11 .41

88361 : 18 tt 8.888 6.713 -25.51

• 88362: tt 11 8.888 1.159 25.51
" 88363: tt 12 8.888 -1.159 -17.97

88364: 12 12 8.888 1.159 17.97
88365: 12 13 8.888 -1. 159 -12.75
88366: 13 13 8.888 1.159 12.75
88367: 13 14 8.888 -1.159 -6.38

•• 88368: 14 14 8.888 1.159 6.38
( 88369: 14 15 8.888 -1.159 8.88

88378: 15 15 8.888 -8.888 -t.88
88371: 15 16 8.888 8.888 8.88
88372: 16 16 8.888 -t.888 -t.88
88373: 16 17 8.888 8.888 8.88

• )
88374:
88375:

" "

"," .::':":,.' : .. 'j .... ." ~.'~'"
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" "

..

•
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88376:

(
88377: APPlIED JOINT LMOS, FREE JOINTS

') 88378:
88379: JOINT FORCE X FORCE Y Ha1ENT Z

(
88388: 1 8.888 -8.881 -8.88• 88381: 2 8.888 -58.581 -8.88
88382: 4 8.888 -58.588 -8.88

(
88383: 5 8.888 -8.888 -8.88
88384: 6 8.888 -58.588 -8.88
88385: a 8.888 -58.588 -8.88

(
88386: 9 8.888 -8.888 -8.88• 88387: 18 8.888 -8.888 -8.88
88388: 12 8.888 8.888 8.88

(
88389: 13 8.888 8.888 8.88
88398: 14 8.888 8.888 ·8.88
88391: 16 8.888 ~ -8.888 -8.88
88392: 17 8.888 8.888 8.88

• ( 88393:
88394:

... ~ ;::: ';': :: ~ :•ti ('". 88395:
88396: REACTilliS,APPlIED L(W)S stfPORT JOINTS
88397:
88398: JOINT F~CE X F~CE Y I'O£NT Z• 88399: 3 8.888 122.715 8.88
88488: 7 8.888 J84.894 -8.88
88481: 11 8.888 . 7.an -8.88
88482: 15 8.888 -1.159 8.88

) 88483:
88484:• ( 88485:
88486: FREE JOINT OISPlAC9£NTS
88487:

( 88488: JOINT X-0ISPLACEHENT Y-OISPlACEHENT ROTAn~

88489: 1 8.8888 -8.888~ 8.8888
88418: 2 8.8888 -8.888J 8.8888•• 88411 : 4 8.8888" -8.8888 -8.8888
88412: 5 8.8888 -8.8888 -8.8888
88413: 6 8.8888 -8.8888 8.8888

I 88414: a 8.8888 -8.8888 -8.8888
88415: 9 8.8888 -8.8888 8.8888
88416: 18 8.8888 -8.8888. 8.8888• 88417: 12 8.8888 8.8888 8.8888
88418: 13 8.8888 8.8888 -8.8888
88419: 14 8.8888 8.8888 -8.8888
88428: 16 8.8888 -8.8888 -8.8888
88421 : 17 8.8888 -8.8888 -8.8888
88422:• 88423:
88424:
88425: SUPPORT JOINT DISPl.ACEHENTS
88426:
88427: JOINT X-DISPlACEHENT Y-OISPl.ACEHENT ROTAT1~

• (
88428: 3 8.8888 8.8888 8.8888
88429: 7 8.8888 8.8888 8.8888
88438: 11 8.8888 8.8888 8.8888

".

88431: 15 8.8888 8.8888 -8.8888
\ 88432:1

88433,

•

A' 18 at=- 31
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( 88434: It· (~ <If=. 3 cr88435:

88436:• 88437: STRUCTURE I1CFCD-ABUTHENT( 88438:
88439:

(
88448:
88441 :
88442:• 88443: LOADING 4 TEMPERATURE PLUS SHRINKAGE( 88444:
88445:
'''446:
88447:
88448: HEHBER FORCES• 88449:( 88458: HEl'eER JOINT AXIAl FORCE SJ£AR FORCE HCHOO

-..\:';'''' 88451: 1 1 8.988 ..... 15 "'.83
88452: 1 2 8.888 8.815 ....85(
88453: 2 2 8.998 "'.822 9.81
99454: 2 3 8.988 8.822 -e.13• 88455: 3 3 8.998 147.587 2397.72
e9456: 3 4 8.e88 -147.587 -1496.43
88457: 4 4 9.988 147.588 1496.43
88458: 4 5 8.88e -147.588 -685.14

) 88459: 5 5 9.899 147.518 685.14
88468: 5 6 8.899 -147.51e 126.16• 88461: 6 6 8.888 147.511 -126.16( 88462: 6 7 8.889 -147.511 937.48
89463: 7 7 8.898 "'.881 -144.28
88464: 7 8 8.899 8.881 144.27
88465: 8 8 8.888 "'.881 -144.27
98466: 8 9 8.889 8.891 144.26•. ,~, . 88467: 9 9 e.eee ....882 -144.26
88468: 9 19 8.888 8.'82 144.25
89469: 18 18 8.889 "'.882 -144.25
89478: 18 . 11 9.888 8.882 144.24
89471 : 11 11 8.888 -147.585 -937.44
884n: 11 . 12 8.888 147.585 -21.34• 88473: 12 12 9.898 -147.582 21.34i 88474: 12 13 9.988 147.582 -685.18
98475: 13 13 9.898 -147.499 685.11
98476: 13 14 9.988 147.499 -1496.35( 894n: 14 14 8.888 -147.498 1496.36
98478: 14 15 9.898 147.498 -2387.69• 98479: 15 15 8.888 "'.888 "'.81
88488: 15 16 8.988 8.899 8.98
89481 : 16 16 8.899 "'.899 "'.81
89482: 16 17 8.988 8.898 8.81
89483:
88484:• )

-. f .. : .; .... I,' . ' .. ;:......

•
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• J8485:
( 88486: APPlIED JOINT U~S, FREE JOINTS

88487:

') (
88488: JOINT FmC[ x FmC[ Y HMHT 2
88489: 1 8.888 -t.815 -t.83
88498: 2 8.888 -t.887 -8.84• 88491: 4 8.888 8.888 8.88r 88492: 5 8.888 8.882 -8.88
88493: 6 8.888 8.881 -8.88
88494: 8 8.888 -8.888 -8.88(
88495: 9 8.888 -8.888 -8.88
88496: 18 8.888 -8.881 -8.88• 18497: 12 8.888 8.883 8.88r

" 11498: 13 8.888 8.883 8.8J

· )

ROTATI<tl
8.8882
8.8882
;8.8881
-8.888J
-8.8881
-8.8888
8.8888
8.8888
8.8881
8.888J

-8.8881
-8.8882
-8.8882

ROTATI<tl
8.8882

-8.8888
8.8888

-8.8882

HMNT 2
2387.59
193.28

-193.28
-2387.68

Y-DI SPlACEHOO
-8.8826
-8.8813
8.8888
8.8887
8.8883

-8.8881
-8.8882
-8.888J
8.8884
8.8887
8.8888

-8.88J3
-8.8826

Y-0ISPlACEHENT
8.8888
8.8888
8.8888
8.8888

FORCE Y
J47.529

-147.513
-J47.583

J47.498

FREE JOINT DISPt.ACa£NTS

SUPPORT JOINT DISPlACEHENTS

Fmc£ X
8.888
8.888
8.188
8.888

X-oISPlACEHENT
8.8888
8.8888
8.8888
8.8888
8.8888
'.8888'
8.8888
8.8888
8.8888:
8.8888
8.8888
8.8888
8.8888

REACTIlm,APPlIED lMOS SUPPORT JOINTS

X-OISPlACEHENT
8.8888
8.8888
8.8888
8.8888

(

(

(

(

( ,',

(

,--~_.--- 8849?: t4----a9i---i:eil--8Ji--'---~--------'---------,--,--
, ( '8588: J6 8.888 -8.888 -8.,88

88581: J7 8.888 8.888 8.8J
88582:
88583:
88514:
88585:
88586:
88587: JOINT
88588: 3
88589: 7
88518: 11
88511: J5
'8512:
88513:
885J4:
885J5:
885J6:
885J7: JOINT
88518: 1
88519: 2
88.528: 4
88521: 5
88522: 6
88523: 8
88524: 9
88525: 18
88526: 12
88527: 13
88528: 14
88529: 16
88538: 17
88531:
88532:
88533:
88534:
88535:
88536: JOINT
88537: 3
88538: 7
88539: 11
88548: 15
88541:J
88542:

, 88543:

)

,.' :

•

•

•

•

•

•

•



. \.1. .1;', ~:!•.~ • ".,'
;

)
88544: A'Z I oF- 3988545:
88546: STRUCTURE HCFCD-ABUTt£NT

(
88547:
88548:
88549:

( 88558:

• 88551:
88552: t£tt3ER F~S FOR t1EteER

( 88553:
88554:
88555: LOADING JOINT AXIAL FORCE S\£AR F~ HMHT

(
88556: 1 1 8.888 -8.885 -8.81

• 88557: 1 2 8.888 37.138 -112.11
88558: 2 1 1.888 -8.882 -8.88

... , ; '~\:::'fl' f: 88559: 2 2 8.888 8.882 -8.81
88~8: 3 1 8.888 -8.881 -8.88
88561: 3 2 8.888 8.881 -8.88
88562: 4 1 8.888 -8.815 -8.83

• 88563: 4 2 8.888 8.815 -8.85
88~4:

88565:
!

88566:

)
88~7: tlEH8ER FORCES F~ HatBER 2

(
88~8:

• 88569:
88578: LMOIt-«J JOINT AXIAL F~ SHEAR F~ H01ENT·
88571: 1 2 8.888 -287.773 182.18
885n: 1 3 8.888 244.898 -1346.95
88573: 2 2 8.888 -8.883 8.88
88574: 2 3 8.888 8.883 -8.el

• 88575: 3 2 8.888 -58.582 8.88
88576: 3 3 8.888 58.582 -322.28

(
885n: 4 2 8.888 -8.822 8.81
88578: 4 3 8.888 8.822 -8.13
18579:
88588:

• 88581:
88582: t£t;!BER FOOCES FOR HEteER 3
88583:
88584:
88585: LOADING JOINT AXIAL FORCE SHEAR F~ HMNT
88586: 1 3 8.888 265.428 1346.94 --:- D,L,

• 88587: 1 4 8.888 -228.295 18.n ...
88588: 2 3 8.888 24.584 324.51 -. u:rrf.{M,~

(
88589: 2 4 8.888 -24.584 -189.38: 1

:''':"f C.
88598: 3 3 8.888 64.134 322.28 ..-.., TR!

88591: 3 4 8.888 -64.134 38.53
88592: 4 3 8.888 147.587 2387.n - ~1- T

• ) 88593: 4 4 8.888 -147.587 -1496.43
88594:

. ,',. •••• :.:••-<v.....: ••~:.:••~.; ...
I
;'.'. <'., ,":-- .: ~:,;. . .: :,'.' ...

'.' ,,",' '1.: " .. ,
,._" . P. ....--;- ~ ..... ,......_....-: ' .. ~ ..

•



.t) 88595:
_.~---_._.

88596: A' Zz. of 3C(
88597: HEMBER F~S F€R HEHBER 4

(
885981
88599:
88688: L(w)I~ JOINT AXIAl. FORCE SHEAR FORCE H01EHT
88681: 1 4 8.888 57.655 -18.77

( 88682: 1 5 8.888 -28.538 225.78
88683: 2 4 8.888 24.584 189.38• 88684: 2 5 8.888 -24.584 -54.89

( 88685: 3 4 8.888 5.554 -38.53
88686: 3 5 8.888 -5.554 61.88

(
88687: 4 4 8.888 147.588 1496.43
88688: 4 5 8.888 -147.588 -685.14
88689:• 88618:

( 88611:

:',:::;:' ~\: ~~ :~: ~ti;
88612: t£HBER FlRCES FOR.HEltD 5
88613:

( 88614:
88615: LMDING JOINT AXIAL FORCE st£AR F€RCE HMNT• 88616: 1 5 8.888 28.529 -225.78 - D '-

(

88617: 1 6 8.888 16.596 236.59
88618: 2 5 8.888 24.584 54.89 - 1... fl-T

(
88619: 2 6 8.888 -24.584 81.12

crt-I.) 88628: 3 5 8.888 5.553 -61.88 -
88621: 3 6 8.888 -5.553 91.62• 88622: 4 5 8.888 147.518 685.14 T-+-s

( 88623: 4 6 8.888 -147.518 126.16
88624:

(
88625:
88626:
88627: HEHBER FORCES FOR HEHBER 6• 88628:.......... ( 88629:
88638: llW)I~ JOINT AXIAl. FORCE St£AR FORCE H01ENT
88631: 1 6 8.888 -187.236 -236.59
88632: 1 7 8.888 224.361 -895.38

• 88633: 2 6 8.888 24.584 -81.12
88634: 2 7 8.888 -24.584 216.34
88635: 3 6 8.888 -53.827 -91.62
88636: 3 7 8.888 53.827 -288.82
88637~ 4 6 8.888 147.511 -126.16

( 88638: 4 7 8.888 -147.511 937.48

• 88639:
88648:

· )
.. :. .: .~ - :~,.,.

•

.. ..::: '(' .. ...... . : .... . :":~; 'I '" ; .••... . : " ..
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•

•

•

) (,

(

(

(

(

(

88641:
A·Z3 <1f=.- 3188642: t£HBER Fll«:ES FOR te&:R 7

88643:
88644:
88645: LIW>ING JOINT AXIAl. FORCE st£AR FMCE t101ENT P, II88646: 1 7 8.888 243.3n 895.38 -
88647: 1 8 8.8.88 -286.247 341.15

,-- lAT88648: 2 7 8.888 9.833 188.16
88649: 2 8 8.888 -9.833 -54.88

-,- o-t"T88658: 3 7 8.888 51.868 288.82
88651: 3 8 8.888 -51.868 85.25

. ,.-(-\-.::88652: 4 7 8.888 -8.881 -144.28
88653: 4 8 : 8.888 8.881 144.27
88654:
88655:
1165d:
88657: t1£HBER FORCES F~ HEHBER 8
88658:
88659:
88668: LMDING JOINT AXIAL FORCE SHEAR FORCE HMNT
88661 : 1 8 8.888 35.686 -341.15
88662: 1 9 8.888 1.519 434.89
88663: 2 8 8.888 9.833 54.88
88664: 2 9 8.888 -9.833 8.88
88665: 3 8 8.888 -6.712 -85.25
88666: 3 9 8.888 6.712 48.33
88667: 4 8 8.888 -8.881 -144.27
88668: 4 9 8.888 8.881 144.26
88669:
88678:
88671:
886n: HEHBER FORCES FOR teSER ,9
88673:
88674:
88675: LIW>ING JOINT AXIAl FORCE SJ£AR FORCE HMNT
88676: 1 9 8.888 -1.528 -434.89
88677: 1 18 8.888 38.645 324.44
88678: 2 9 8.888 9.833 -8.88
88679: 2 18 8.888 -9.833 54.88
88688: 3 9 8.888 -6.712 -48.33
88681 : 3 18 8.888 6.712 11.41
88682: 4 9 8.888 -8.882 -144.26
88683: 4 18 8.888 8.882 144.25

__.8i684:

· )

•

. ~. . '('" ,
•• , ; 'Or":' .~ '.' ." .
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•
) .,;*'

•• ( 8.685: A,Z1- of 3Cf88686:
8.687: HB1BER FORCES FOR HEHBER 1.

( 88688:
8.689:
88698: LMDING JOINT AXIAl FORCE SHEAR FORCE Ha1ENT

• (
••691: 1 18 8.888 -289.285 -324.44
88692: 1 U 8.888 246.418 -928.72
88693: 2 18 8.888 9.833 -54.88

( 88694: 2 U 8.888 -9.833 188.16
88695: 3 18 8.888 -6.713 -U.41
88696: 3 11 8.888 6.713 -25.51

• (" 81697: 4 18 8.881 -8.882 -144.25
88698: 4 U 11.11811 8.882 144.24
88699:

... ~: .. ::'\. ,ii:i' C 88788:
, '.',.

88781:
88~82: tEHBER F~S FOR~ 11

• (
88783:
88784:
88785: LOADING JOINT AXIAL FORCE S~ FORCE to£NT

(
88786: 1 U 8.888 218.127 928.72
88787: 1 12 8.888 -174.252 346.51

) 88788: 2 U 8.888 24.584 216.34
88789: 2 12 8.888 -24.584 -56.54• ( 88718: 3 U 8.888 1.159 25.51
187U: 3 12 8.881 -1.159 -17.97

(
88712: 4 U 1.818 -147.585 -937.44
88713: 4 12 8.888 147.585 -21.34
18714:.; (.
88715:
88716:
88717: HEHBER FORCES FOR HEHBER 12
88718:
88719:
88728: LMDING JOINT AXIAl. F(gE SHEAR FORCE HCtIENT

• (
88721: 1 -- 12 8.888 3.611 -346.51
88722: 1 13 8.888 26.764 294.42
88723: 2 12 8.888 ; 24.583 56.54

(
88724: 2 13 8.888 - -24.583 54.88
88725: 3 12 8.888 1.159 17.97
88726: 3 13 8.888 -1.159 - -12.75

• 88727: 4 12 8.888 -147.582 21.34I 88728: 4 13 8.888 147.582 -685.18
88729:
88738:

/

'"""'--'-'- ........... -

• )
. '.-'.': ( .... :.: .' -. .. ; .: ... ' .'! .. : .;... ", , •... ,"', ..

•
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A'~S or=- 3CJ88732: t£HBER F~S FOR temER 13
) 18733:

( 88734:
88735: LMDING JOINT AXIAL FORCE St£AR F~ to£HT• 88736: 1 13 8.888 -26.764 -294.42

( 88737: 1 14 8.818 63.889 45.12
88738: 2 13 8.881 24.583 -54.88
88739: 2 14 1.888 -24.583 189.29

( '8748: 3 13 8.88' 1.159 12.75
8874h 3 14 8.888 -1.159 -6.38• 11742: 4 13 8.888 -147.499 685.11

( 88743: 4 14 8.888 147.499 -1496.35
11744:

(
"747: t1EHBER FORCES FOR HEHBER 14
11748:

• 88749: ",

••~: LMOIHG JOINT AXIAL FORCE SI£AR FORCE tta1EHT
88751: 1 14 8.888 -234.529 -45.12

;..:-; ~ .:\. ;:;'," 88752: 1 15 8.888 271.654 -1346.89- ......

(
88753: 2 14 :8.888 24.583 -189.29
88754: 2 15 8.888 -24.,583 324.58

• 88755: 3 14 8."1 1.159 6.38

(
88756: 3 15 8.888 -1.159 8.88
88757: 4 14 8.et8 -147.498 1496.36
88758: 4 15 8.888 141.498 -2387.68

(
88759:

) 88768:

• 8816h
88162: t£HBER F~S FOR teSER 15

t. 88163:
88764:
88765: LMDING JOINT AXIAl. FORCE Sf£AR FORCE HO£NT
88766: 1 15 8.888 244.898 1346.89

• 88167: 1 16 8.888 -281.765 -182.89

(
88768: 2 15 8.888 8.888 8.88
88769: 2 16 8.888 -8.888 -8."
88n8: 3 15 8.888 -8.888 -8.88
88nh 3 16 8.888 8.888 8.88
88n2: 4 15 8.888 -8.888 -8.81

• 88773: 4 16 8.888 8.888 8.88
88n4:
88775:
88n6:
881n: MEMBER FORCES FOR HEHBER 16
88n8:

• 88719:

(
88788: LMDING JOINT AXIAL F~ SHEAR FORCE H01EHT
88781: 1 16 8.888 37.125 182.89
88782: 1 17 8.888 8.888 8.88
88783: 2 16 8.888 8.888 8.88
88784: 2 17 8.888 -8.888 -e.81

• ) 88785: 3 16 8.888 -8.888 -e.88
88786: 3 17 8.888 8.888 8.88

t. .. 88187: 4 16 8.888 -8.888 -e.81
88788: 4 17 8.888 8.888 8.81

--.JI7B9,L

•
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TOP OF
CAissoN

AASHTO. SERVlCE: LoAD

GRO(Jp· __T..=..----

ALLowAB L t
STRtS~ NoN E ;r
INC, R-eYTS'c

&®
..

&® &fJ) TOP Or CAlSSON

LOADIN~
/.8 M ~xM· ··M !8xM M ,.(3xM M t8xMFA<'T"QR

D ( -/345, 0 -/3'1-5. 0 -+- 2. zs. e -t- Zf.5,o - e<:ts, '3 - f/i>.3

l1- I { - 3ZZ,'Z - 3Zl, z.. + ~/. ( + , I. ( - zoo. \ - zoo ,f

vv 0 :!: (01-.1. 0
;.

/1,4- 0 + 3+,7 0- -
WL 0 + 1e. 9 0 ± 3,'2. 0 -+ ~/3 ()- -
S+\ 0 'i- 0 i ~~l),2. 0 ! 141-."3 0- 2.301.7

E~ 0 ~ 4~~,3 0 1:" 78. ( () t 15~,1 0
TOiAL MOMeNT , '325 X &®

MOMEN"YSrR. e ss '.:.;6ro7. '2. ,. '286,q ·-t~-t -54-1.'1INC t<.

W ..... 32.( )c. 1<X>1c;. LA~ l (. Oft'!)
W L:. •05~ ')(, ".,,:,' ""
E' <Q. ':. I • .,.4-3)<. " 'I II
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ALLcwABLt
SrR.e-s~
INC. R.€7TS'C 50

'ScRVl CE LoAD

IA
AASHTO

GRoUP

6MEMBE~

o JCrNT

TOP DF
CAissoN

&® &® &fi) TOP OF CAlssoN

LOADIN.~
/.8 M ,,6xM M ".exM M ,.<3xt'\ M t6xM

FA(~R

D ( -/345,0 -1'345,0 + zzs.e 't Z25,8 - ecrS,3 "'- 9 crS'3

l1- I Z - 3ZL,'Z - ~1-t4 + ~/. ( 1--/ZZ.,'Z. - zoo. l -400,2-

\AI 0 ! lo1-,? 0 ;.
/1.4- 0 + 34-.7 0- -

WL 0 ~ I e.9 0 1:. 3,'2. 0 ;.
~,3 0- -

S+\ 0 'i- 0 ! b«)l). 2- 0 ! 14<t-."3 0- 2301.7

E~ 0 .. :4~e,3 '0 :r 7a. ( () - t 15~, ( ,0
nl,4L fv10M€"NT -{981.4- r-f- 34-<5, 0 -- /21$, S ,325 ><. &®

MOMEN;;1;r~ess .~ 132G,3 +-'2."32,(/ - 863,7 - 4-3/,0tNCR.

w ~ 032.( )<. 1~1l:. L.A~ l (.?1Ct {:)
w l ~ 00 5~ X I' oj ",

E Gt~ I. 1-4-3)of." " II, . . .
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'--./'

TOP OF
CAissoN

AASHTO . S'cRVlCe LOAD
GRoUp __:-;..J_f-: _

ALLOwABLE
ScR€"S.s
INC R:€'~\3.' €"

w ~.3Z.( ~ I(OIc:. L.Jr\~A l (. 'JIlt!:>
WL::. .05~ X" •• " •.

E<Q.':. ,.14-3)1. ", 'I "

~® . ' &® &(7) TOP OF CAlSSON

LOAD/N~
,<3 M ,,<3xfV\ M ;8xM M t<3xt"\ M /3xMFA<'TCR

D { -/345,0 -/3t?6 +z'Zs.e + e:z..~. 3 - eees, 3 -815:3

Li- I 0 - 322.'2' 0 + ~/.{ 0 - zoo I l 0
\N I :t {01-. L "!. J<>er. t.. of 11.4- + 17.4- + 3+.7 + :S+.7- -
WL 0 + /e. 9 0 -t 3,'2. 0 -+ G,,3 0- - -
S+\ 0 '+ 0 1. bCO~. 2. () ! 141-."3 ()_ 2301.7

E~ 0 ~ 4~?>. 3 0 T 78. { () t /sec, ( 0
TOIAL fv10M€"NT

-I Z1-O. B
+ '2.1-3. t. .32::5 ><. &®-I «-«.<t I "- -Cj30,O

MOMEN~rRess '.;'11'9,4 +/~t, '~' - 7++," - 37'.5INCR.
, ..



• • • • • • • • • .------lII.~-

ALL.OwAB L t
~J~:~~€: .---",-__"2._5__~_a .

ToP DF
CAissoN

&®.. /±.(J)

6MEMBE~

o JOfNT

AASHTO
GRo'Jp .

0cRVlCE: LoAD

:ar.

...

&@ &® &crJ TOP OF CAlS~ON

LOADIN~
/3 M ~xM M ,.{9xM M ,(3xf'l\ M t6xM

FA(~R

D I -/345,0 - {315. () i-Z'lS.'O +2'2.,. 8 - B<iS,3 -8l5.5

l -to I J - 3ZZ/Z - 322,t +. ~/. { + "i, I - zoo. \ - zoo. t

VJ ,3 :t (01-.7. --t- 3/.3
;.

11,4- :tS, Zz. + 34-.7 T 10.4- -
WL I

.. , + I e,9 + /8. cr :t 3.c. + 3. e. + ~,3 + 6,3- - -
S+T f)

,..
0 1. b«)S, 2. 0 ! 14i-.3 0_ 2301,7

E~ 0 :: 4<'8.3 0 :t 78. { 0 :t 15ec. ( 0

TO,A-L J\10M€NT -/7/7. <l- i- z.CjS". "3 - 1/ fL.. ( ,3z5 x &®
MOMENp$;rRESS --I' 73'<1 fZ "3G. ~ - B~q'7 - 4-+(,,?INCR..

w .... ,32.( ~ I~IC. LA~ l (,. ~t:>
WL:: .05~ 'X. " •• " '.

E Q.':. 1.14-'J)c.·/ " "
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ALLCwAB L t
SrR€:"S.s
INc.R~S"t

ScR\/l C E LoAD
jS[

AASHTO

GROUP

6MEMBE~

o JCrNT

&@., &0

TOP OF
<::::A ISS oN

£@ &® ~rJ) TOP OF CAlSSON

LOAD/NEt
/8 M /6xM M ;9xM M A3xtv'\ M /3xMFAC-P::>R

D , -/345,0 -/~t5,Q +z'Zs.e + t,1.$, 8 - ecrs,"3 -515,3

L1- I ( - 32 LI 'Z - It. 't. t + ~/. f + ~ ( . l. - LOOt l ~ 2,00,..(

\N 0 -1- (O't-, 'Z 0 "i- /1.4- 0 + 34-.7 ()- - -
WL 0 + le, Cf 0 -t ..3. '2. ,0 + ~,3 0- - -

."".

S+\ I !Z301,( ! 'l.,"'$c7·1 + b~S. 2- i- ~85, Z- i- 14t.3 ;- i4-<h "3- -
E~ (j :: 4"8."3

~ .... 0 1:" 7a. ( 0 "t- /5 G" ( 0-
TOT.4L MOMeNT +040 .5 +-=t72.,{ -/?-31· 7 ,3z5 x &®- 3174-. <1 - 318.3 -ern.l

MOMENy1;rREss ·-{,~5 JZ 14" ·*,.'2,l.7~-Z -'fCf{IO i-/~ro,5
INC F<. .....:3,f.ztS: - 3/&,7 -?~O,4 ~4"4n,.6

W .... I 3Z.1 ~ I<:O~ l..~~ l (. ~1>
Wl:: ,05b ox." II "

E Q.. ':. {. 14-~)c. " " "
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4-0
ALLCwAB L t
SrRe-SS
INC- R€7TS"£
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T~ MA-x, MOtA. &--NT OCc,vf(.s UIJDE7<..

LOA-1)/,Aj G :nLw lnf::\: I~ A Cf St+R./1v 1'..fro:e
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TO~L M 0 f---'\ E:..fV T I J'" '31 7 C(1.cr K- F T

Tt<-.y DO<J l3L.E" R.EnN. r:?E"AM

--.--0 () (I t!J ~ ~ 0 0

o " # " # " <) 0 -~

•
M I' C. A;(.>A.C- t?-j "

70, S-'~B >-.. LS Co IAJ 7. ><. '2.1- /(J':Z:

/'t

"5 II

•

•

•

•

) M I =- I 7 S-11 Gb "'~ FT

M'2, R.~ \ - 317<t. q K-l=,
f7 59 17
11- e.o I 2. "--Fr

JRUN
WORKING STRESS DE.SI GN:

FOR F"C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE: STRESS:
FC=1.6 KSI AND FS=24.0 KSI

BEAM ~-J I DTH (I NCHES) :
?72

DEPTH TO REINFORCING (INCHES):
?65

REQUIRED MOMENT CAPACITY (KIP-FT):
?1420.20

uSE
f

AREA: OF REINFORCING STEEL:
12.3573518 SQUARE INCHES __--~ / (., '3ra :: 7.9
PERCENT OF BALANCED STEEL RATIO: !,5~

.) 22.7739657

•

FC (KS!) =
FS (KS!) =

.683243682
24



ROYDEN
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COMPANY
PHOENIX. ARIZONA PH. 278- 3541
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TH-e"'Io7"7"t-L MoN12NT /0' + 777.7 I<-.-t:={

T~cr MI\-k. f'lt:C/. MO:v'1 E7\1( IS - s4-<J~ (b -Is-.- r=-r-
F(CrJ "J'\ LoAD IN C=t :5Z: .
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1'..-F I

)

• JRUN
WORKING STRESS DESIGN:

•

•

FOR F/C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE STRESS:
FC=1.6 KSI AND FS=24.0 KSI

BEAM WIDTH (INCHES):
?72

DEPTH TO REINFORCING (INCHES):
?67

REQUIRED MOMENT CAPACITY (KIP-FT):
? 103i;L 34

USE: B - * II
T ~ lS

_B_'-----:':~~_ = 5. 00
I . -:; "fJ

PERCENT OF BAL CED STEEL RATIO:
15.610959

AREA OF REINFORCING STEEL:
8.73127722 SQUARE INCHES

FC (KSI) = .5558083
FS (KSI) = 24

•

•

· )
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 278- 3541

•
)

IH-E.7 MA'f-IMVfv\ LOAJ>IN c::, oc,cuR..J' (/NC>E7<-
• CO A; 1> (N c:;;, :t=-. I

It)T7\L M~t-/\'€:Nr IS -/O'1~,<1- 1c-F=-1,

l)ESt GN MoM~ ( /,31 ><. /0'15: 1- '== /4-5G, ~8 I~.. f=t

•

DEPTH TO REINFORCING (INCHES):
?67

USe 8~~ I (

T <} 13

.670160144
24

AREA OF REINFORCING STEEL:
12.2981062 SQUARE INCHES

PERCENT OF BA ANCED STEEL RATIO:
21.9882185

REQUIRED MOMENT CAPACITY (KIP-FT):
?1456.88

FC (KS!) =
FS (KS!) =

JRUN
WORKING STRESS DESIGN:

FOR F/C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE STRESS:
FC= 1.6 KSI AND FS=24. 0 KSI

BEAM WIDTH (INCHES):
?72)

•

•

•

•

•

· )

•
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•
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THOMAS-HARTIG & ASSOCIATES, INC.
SOIL AND FOUNDATION ENGINEERS

Tom W. Thomas, P.E.
Harry E. Hartig, P.E.

2720 South Hardy Drive
Tempe, Arizona 85282

(602) 968-8778

John P. Boyd, P.E.
Charles H. Atkinson, P.E.
Glen K. Copeland, P.E.
James R. Morrow, Lab Director

Royden Engineerin8 Company
3055 West Indian School Road
Phoenix, Arizona

Attention: Andy DiLeo

2 November 198/+

Project: Flood Control Bridge
75th Avenue South of Bell Road
Peoria, Arizona

Project ~o. 84-708
SuppleI'1ent No. 1

In accordane with your reauest, we have reviewed our ori~inal

report relative to the followin~:

1. Estinated pier settlements of 3/4 inch as nresented

on rage 6.

2. Estimated differential settlements.

The review was based UDon the followin~ final design infor­

mation.

Pier and abutment caisson embedment depth--------40 feet

Pier caisson diameter----------------------------7.0 feet

Pier caisson dead load---------------------------860 kips

Abutment caisson diameter------------------------5.0 feet

Abutment caisson dead load-----------------------520 kips

Based on our review, we present the followin~ discussion.

1. The original estinated settlement Dresented on Dage

6 vlas an estiT'l.A.te based on ori.final nreliI!'.inrtrv

design loads and was not changed during nrenaration

of the final reDort.

The estiI!'.ated long-term settlements were comnuted



using TIethods presented in the "Soil Mechanics De­

sign llanual 7.1," pages 220 thru 2'2.2, preT)ared by

The Deoartment of the Navy. These long-term settle­

ments are 1.1 and 0.9 inches for piers and abutments,

respectively. Immediate settlements, as computed

using the methods showen on page 219, are 0.55 and

0.60 inches for piers and abutTIents, respectively.

2. Differential settlements between nier and abutr.lent

are estimated at 1/4 inch with the majority of move­

ment occuring prior to placement of final bridge

deck. Based on the uniformlv hiph N values ~n olace

densitie~ and uniformity of soil across the brid~e

site alignment, it is our judgeoent that differ­

ential settleoents, oetween adjacent caisson elenents

within either an abutnent or nier, will be 40 nercent

or less of the long-term settlements reported above,

i.e. approximately 3/8 inch or less. This differ­

ential settleTIent, for caisson spacin8 of 20 feet

results in an angel of distortion of 1 in 640.
,~

This supplenent will be attached to the original report and

shall become a part thereof. Please call us if we may be of

further service to you.

Respectfully subr.litted,

THO}~~S-HARTIG & ASSOCIATES, INC .

leaD

Copies to:

. E.

(5)
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