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ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 27g- 3541

JOB NO. I 0 1:-0__
DESC.....::::z5 Vi AV t:
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ROYOEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 21g- 35.1

JOB NO. ! 0 <i--0
DESC.-15 TH Ave

~'~C.E c.'\)

FoR. tr=FUtIVE rl~ tll€\~~~~~ of

\}AI<_IOv~ 'vJ\Qn1"~'.

a Cr/
6
6.5
7
7 c
,. .......l

4'1 -f.. ~/ --1- '2 - -~ 8
,-, c:­
o .......1

5- 1¢ 1/2-+2 ~ ~'
9.5
10
HI.5
1 1
1 1 .5

--> 12
12.5
13
13.5
14
14.5

"3 )( ,:skl5 --~ 15

MA><, S( OUR (FT
11.6635612
12.2864535
12.8927804
1:3.484122:3
14.0,~,18141

14.6269'7'67
15.1::::0c,544
15. 72~:6441
1I~' • 25 t, 7 17 C;.

16.780539
17. 295t,~'85
17.8027239
1:=:. 302089~:
18.7942227
1'7'.2795121
19.758:=:107
20.2313941
20.6976988
21.1588558

N'J'lE: TKe- A(~(j\JE DePrtt3 DO !'.JoT
IN c...l V DE" sea CJ R. . I(\-.) CR~"A. :;12" r-

b (j E"" TO P (e-R q. t3 e (I\) C7
Sk.8..v€L> to Dt ~eC.'r! ON dF
CHfl..,NNeL FlOvJ.



(-2) ROYDEN ENGINEERII~G CO.
( 3) 75TH AVE BRIOGE OVER ACOC
( 4) 9/4/84
( ~) $
( 6) $SKEW ANGLE CALCULATION
( 7) ~

( ~) RES FeD 1 999
( 9) LAN lUI 110 9UU IOU 90 00 00
( 1U) LAN 101 10~ 901 100 90 00 UO
( 11) ANG 900 110 106
( 12) ANG 9Ul 108 106
( 13) SAVE FeD 1 999
( 14) FINISH

c'3 OF 5
r;:k

N

\

\
\

(N FLOW 'DtRe-Ci(O/J



•
~UYO~N ENGINEERING CO.
7~TH AVE BRIOGE OVER ACDe
9/4/d4

( 5) £
( ti) $SKEW ANGLE CALCULATION
( 6) $
( 7) $

( ~) *** CUMMAND RES FCD 1 ~99 ***
J2 POINTS ~ESTO~ED

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

( 10) *** COMMAND LAN 101 108 901 100 90 00 00 ***
PT= 901 YCUORD= 95764b.2458 XCOORO= 407804.48S9

PAGE 1

-5. 4- OF 5

( 11) *** CO~MAND ANG 9uO 110 106 ***
ANGLE fORMED tiY POINTS YOU TU 110 TO 106 = 70 41 55.892

~12) *** COMMAND ANG 9Ul lU8 106 ***
A .E fU~MED BY POINTS 901 TO 108 TO 106 = 68 14 37.6U8

( 13) *** COMMAND SAVE fCD 1 999 ***
34 POINT) SAVED

~NO COGu
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PHOENIX, ARIZONA PH. 27g- 3541
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'ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 27Q- 3541

•
IMPACT FAC-T0E­

I ~ 50
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= 0.207

c D
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JOB NO. /01:0
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M c.F=-CD

SHTY' ~ OF ~
BY AG-=P
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K-FT

-+)
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ROYDEN JOB NO. (01-0 sHf.t'2 OF ~
ENGINEERING DESC. 7 s- m- AVe BY A6D

COMPANY M c....Ec..D DATE 0 V LY 18, /28Zf-
J

PHOENIX, ARIZONA PH. 27g- 3541 IS/?_e
88857:8LL NO. I. NEGtlTlVE LIVE L~D HCJ100 ENJELOPE ~D ASSOCIATED SHEARS
88858:8HEM LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT .9 PT RIGHT
88859: NO
88868:8 I 8. -77. -154. -231. -388. -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
98862:8 2 -1712. -1839. -753. -689. -665. -648. -616. -591. -628. -899. -1546.
88963: Sf£AR 78.1 28.9 11.8 2.1 2.1 2.1 2.1 2.1 -9.8 -43.5 -67.1

( I' 89864:8 3 -1546. -899. -628. -591. -616. -648. -665. -689. -753. -1839. -1712.
88965: 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. -388. -231. -154. -77. 8.

C 88867: SHtAR 72.6 26.3 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 8.8
B88oS: lAcro.NT PAGE 6
88869: -- ENG I NEE R I NG C 0 HPUT E R COR P 0 RAT ION -- TUE, JUL 17 1984

(t- 88878:8LL NO. J. POSITIVE LIVE LOADH(J1OO OMLOPE ~ ASSOCIATED SHEARS
89871:8t1B1 LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT .9 PT RIGHT
89972: NO

(' 98973:9 1 8. 788. 1315. 1622. 1748. 1786. 1518. 1181. 735. 384. 289.
89874: St£AR 8.9 67.3 56.7 48.8 38.9 -38.5 -47.7 -56.1 -63.5 -38.4 1.8
89975:8 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 -5e.2 -59.4 -22.7 9.6
98~77:8 3 441. 451. 743. 1123. 1368. 1432. 1376. 1153. 779. 291. 289.
89878: 9£AR -9.6 22.7 59.4 58.2 48.4 38.3 -39.3 -49.2 -58.5 -67.8 9.8(e 88879:8 4 289. 384. 735. 1181. 1518. 17e6. 1748. 1622. 1315. 78e. 8.
88888: SHEAR -1.8 38.4 63.5 56.1 47.7 38.5 -38.9 -48.8 -56.7 -67.3 8.8
88881: lACro..NT PAGE 7

( 88882: -- ENG I NEE R I NG COMPUTER COR P 0 RAT ION -- TUE, JUl 17 1984
88883:8LL NO. 1. LIVE L(W) St£AR ENJELOPES (ffi ASSOCIATED H(}lOOS
88884:8HEMBER 1 LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT .9 PT RIGHT
88885:OPOS. V$ 67.3 56.7 46.5 36.8 27.8 19.6 12.3 6.2 3.1 1.9
88886: HOM. • 788. 1315. 1617. 17e7. 1611. 1363. 1892. 574. 169. 139.
89887: NEG. V -7.3 -9.3 -15.8 -23.9 -34.3 -44.3 -53.8 -62.5 -78.3 -77.2 -87.8
89888: HCt1. 9. 484. 777. 1384. 1638 • 1659. 1497. 1175. 731. 219. -1253.
88889: IWa 85.4 76.6 71.6 78.3 71.1 n.l 73.4 74.8 76.5 88.3 88.9
88898:8LL NO.1. LIVE L£W> SHEAR EW£LOPfS ~ ASSOCIATED tnlOOS
88891 :8IfKlER 2 LEFT .1 PT .2 PT .3 PT .4 PI .5 PT .6 PI .7 PT .8 PI .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: t1(J1. -1254. -428. 779. 1148. 1344. 881. 735. 686. 467. 712. 371.
88894: NEG. V -9.4 -9.7 -12.8 -18.1 -26.1 -35.9 -46.8 -56.8 -65.5 -74.1 -82.6
89895: HlJ1. 139. 448. 597. 8301. 1262. 1381. 1338. 1111. 748. 252. -1114.
89996: ~E 94.8 84.1 77.3 73.8 71.8 71.1 73.6 77.2 81.5 88.1 96.3

( 88997:8LL NO.1. LIVE UW> Sf6lR EtMLOPES rH) ASSOCIATED H<J1ENTS
89898:8H818ER 3 LEFT .1 PT .2 PT .3 PT .4 PT .5 PT .6 PT .7 PI .8 PT .9 PT RIGHT
88899 :OPOS. V 82.6 74.1 65.5 56.8 46.8 36.8 26.1 18.1 12.8 9.7 9.4
88188: HlJ1. -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: HCJ1. 371. 712. 716. 986. 1847. 1894. 1344. 1148. 779. -369. -1253.

( 88183: IW'IGf 96.3 88.1 81.5 77 .2 73.6 71.1 71.8 73.9 77.3 84.1 94.8(e 88184:8LL NO.1. LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED HOHENTS
88185:9t1EH8ER 4 LEFT .1 PT .2 PI .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: MOH. -1253. 218. 731. 1175. J497. 1659. J638. 1384. 777. 484. 8.
88188: NEG. V -1.9 -3.1 -6.2 -J2.3 -19.6 -27.8 -36.8 -46.5 -56.7 -67.3 -78.1
88189: HlJ1. 139. 327. 574. 1882. 1363. 1611. 1787. 1617. 1315. 788. 8.
88118: ~GE 88.9 88.3 76.S 74.8 73.4 72.1 71.1 78.3 71.6 76.6 85.4--- .. - --------------



THE CONCRETE SUBSTRUCTURE OtmTITY IS BASED ON TRIAL 8 ~LY.

THE PIS QUANTITIES FOR STRAND ONlY ARE FOR EACH TRIAL TW\T
WlS ENTERED AND IN TW\T ORDER. STRAND USE IS BASED ~ THE
LENGTH FROH ANCHOR TO ANCHOR •

lllll CONCRETE SUB 8 C.Y. lllll
THE SUPERSTRUCTURE CONCRETE OtmTITY IS BASED ON THE lNIT
~EIGTH OF C~CRETE SUPPLIED ON THE FfWiE DESCRIPTION CARD.
IT ASSLt1ES TW\T ALL THE DEAD LOAD IS GIVEN IN TRIAl 8.

14.8 13.7 V.q- :jF (Q
712. 371.
-74.1 -82.6
252. -1114.
88.1 96.3

.9 PT RIGHT
9.7 9.4

447. 139.
-74.4 -85.4

-369. -1253.
84.1 94.8

.9 PT RIGHT
9.3 7.3

484. 8.
-67.3 -78.1
788. 8.
76.6 85.4

PAGE 3

8. 8.
8. 8.

8. 8.
8. 8.

8. 8.
8. 8.

8. 8.
8. 8.

8. 8.
8. 8.

PAGE 9
TUE, JUL 17 1984

TUE, JUL 17 1984

8 C.Y. IUU

8.8
8.8

8.8
8.8

8.8
8.8

8.8
8.8

/"AX. L~GITUDI~L HOHENT
AXIAl ------HOHENT------
LOAD TOP BOT .

8.
8.

8.
8.

8.
8.

8.
8.

8.
8.

8.
8.

8.
8.

8.
8.

H U I W'KRETE SUPER

64.:1 :>4.9 44.9 35.1 27.6 21.2 16.1
779. 1148. 1344. 881. 735. 686. 467.
-12.8 -18.1 -26.1 -35.9 -46.9 -56.9 -65.5
597. 834. 1262. 1381. 1338. 1111. 748.
77 •3 73.9 71.9 71. 1 73 .6 77 .2 81.5

LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED HOHENTS
.2 PT .3 PT .4 PT .5 PT .6 PT .7 PT .8 PT
65.5 56.9 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. 996. 1847. 1894. 1344. 1148. 779.
81.5 77.2 73.6 71.1 71.9 73.8 77.3

LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED HOHENTS
.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 15.8

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

574. 1892. 1363. 1611. 1797. 1617. 1315.
76.5 74.8 73.4 72.1 71.1 78.3 71.6

78.1
-7.3

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

/"AX. AX IAL LOAD
AXIAL ------MOHENT------
LOAD TOP BOT.

141.2
-11.2

133.3
-24.4

.1 PT
77 .2

218.
-3.1

327.
88.3

.1 PT
74.1

252.
-14.8
712.
88.1

1'1.'1

-428.
-9.7

448.
84.1

l101l7.L;Uru::>. II

99993: HOH. -1254.
88994: NEG. V -9.4
99995: NOH. 139.
98896: RANGE 94.8

1 99897 :9LL NO. I.
A 88898:8MEHBER 3 LEFT
~ 98999:0POS. V 82.6

) 88188: HOH. -1114.
89181: NEG. V -13.7
88182: HOH. 371.
88183: RANGE 96.3
88 184:8LL NO.1.
88185:8HEHBER 4 LEFT
88186:0POS. V 87.8
88187: HOH. -1253.
88188: NEG. V -1.9
88189: NOH. 139.
88118: RANGE 88.9
88111: lACCOlNT

) 88112: -- ENG I NEE R I NG
88113:8LLNO.1.
88114 :8

I 88115:
98116:
88117:8SUPPORT JT. 1

) 88118: POSITIVE
88119: NE~TIVE

88128:8SUPPORT JT. 2
88121: POSITIVE ~
98122: NE~TItJE -11.2

i ~ 88123:8SUPPORT JT. 3
I ( ,88124: POSITIVE

88125: NE~TIVE

88126:8SUPPORT JT. 4
88127: POSITIlJE
88128: NE~TIVE

88129:8SUPPORT JT. 5
) 88138: POSITIVE 78.1 8. 8. 8.8

88131: NEGATIVE -7.3 8. 8. 8.8
88132:8 THE RATIO OF SUBSTRUCTURE I SUPERSTRUCTURE LOADING IS 1.888

) 88133: lACCOUNT
88134: -- ENG I NEE R I N G C0 HPUT E R COR P 0 RAT ION --
88135:8 'APPROXII"ATE OtmTITY'

I 88136:
88137:8
88138:

I 88139:
88148:8
88141 :
88142:
88143:
88144:

, 88145:
88146:
88147:

•
88148:
88149: lEND OF JOB
BOTIOH
$ QUIT
OK, L
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JOB NO, I CJ;t 0
DESC. Me cD
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JOB NO. /0 1:0
DESC. MCf:::.e.-D

7 5.1JJ Av f:.

CA3F

LIVe

"A""

= ~7r;!),'2 -( 'I.) (6000 (j. 3) (.6"
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:: 1-)g ,+-0, 0 r=ocrr P(J UIJ [) -
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'? {{ F(j{i),lZE- A: .c. . ==
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25 1 0
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SHT. OF ~-/__
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DATE Jc.lc..7 2..5) 19S1;-

~

• Dee.-I( DESf G--N
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e
2. Movement Rating (M.R.) Caiculations:

EJ'1-

7-10

',": .'~ .

.~ '.: :.

t',

The Joint Movements 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

',!:' preliminary, report for forwarding to Construction.
~~:: Th~~:e*,a~ple'illustrates the necessary information
~-,!Il ~?,J:eoF?mpleted,by Design., ", ,
"OlHf''''"''' p.1i tf;'l~r';: d ";n" " " '" ,
, ')t~?~t.t1~:R.,,~,l:s; 'eq,;{alto the, total anticipated move-

men~tfrom widest ,to narrowest opening of ,a joint.
", ,Thij~is ~~ualto the total thermal mo~ement plus
,;' :,/v;': ':'i'i,;:-~:,~nYr ~n~c~pated, shortenin<;1. ,The factors, used to
" , " ',calculate' ,the, thermal movement, are those pUblished

" .i' 'l'n' Re'searc'h,and,' Development I s Annual Movement Study
, .' 6(Bri'dge Deck, ,Expansion Joints and are commonly

2Ja,ccep~ed"values., ,The temperature range is the, '
extreme .. a'mbient temperature range of ' the area' which
'iii~iveri.in thepreliminari report. Res~arch and
Development ,has found that the structures tempera­
ture range is very close to the ambient'range, there­

".~fore",no adjustment will be made to the ambient
~ ,~range. The factors used to calculate the anticipated
(W' "'>':""Jt1:".1.~shorteninS1 a,Ee_ abo~!:._~:n~=-hal~~he_ tot~l expected

, 6:~..creep__~_nd, Sli~,fE1C,~.9~ ~_ . TJi~_-.£~~~_C?-~!.s ~,!!at approxl­
I mately one-half of total anticipated shortening
~. should be out of the structure at the time the

joint groove widths, are ,determined.

TYPE OF STRUCTURE

Coefficient of Anticipated
Expansion: Shortening:

Movement/Unit inches/lOa ft
:' .

Length/Degree 'Contributory
Fahrenheit Length

Steel .0000065 0.00

Concrete (conventional) .0000053 0.06

Concrete' (pretensioned) .0000053 0.12
, . . ".

Concrete (post tensioned) .0000053 0.50 . " .'

Note that post tensioned concrete structures are expected ..
to initially shorten about 0.50 in./IOO ft. due to stress­
ing. The total long-term shortening is anticipated to be ,
1.00 in./lOO ft. The difference between the long-term
shortening (1.00 inch) and the initial shortening is
equal to 0.50 in./IOO ft. This is the value shown on
the "Joint Movements Calculations" form as "Anticipated
Shortening ,for Post Tensioned Concrete Structures."

-4-
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•

•

•

WC

WE

A

WB

'Indlcates min. Width at which seal.s easily installed

CP/components, parts

WD

PP/prcduct presentation

Serving to produce a leakproof seal through the action of the
configuration's compressive forces on the structure. the com·
pression seal line encompasses seven series of web profiles.

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, WO,
and WG oller durability with movement capabilities to 3'10".

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 8 WIDTH'

WF·25O 1.000 2V, 1". 1.125 2.125 1" 1%
25.40 63.50 33.34 28.58 53.98 47.63 38.10

WF·325 1.500 3'/. 1 'I. 1.250 2.750 21,. 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 2'1. 2
60.96 101.60 50.80 25.40 86.36 69.85 50.80

WQ·2oo .950 2 11/. .75 1.70 1 'Ia 1 'I.
24.13 50.80 31.75 19.05 43.18 38.10 31.75

WG·300 1.380 3 2 'I> 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'.4 1.185 2.78 3'/. 2
40.01 82.55 79.38 30.10 70.10 95.25 50.80

WG·4oo 1.750 4 2 'I> 1.65 3.40 3'.4 2'..
44.45 101.60 63.50 41.91 86.36 79.38 65.08

WG·5oo 2.370 5 3'14 1.68 4.25 4 3'1,.
60.20 127.00 82.55 47.75 10.95 101.60 77.79

COMPRESSION SEALS
e Bold numb.,. IndicIt. Inch••

ulmenslon Table light numbers Indicate millimeters

MODEL MOVE·
SEAL SIZE GROOVE WIDTH GROOVE INSTALL.

NO. MENT WIDTH HEIGHT MIN. A MAX. A OEPTH 8 WIDTH*

WA·175 .800 1'1. 2 .687 1.487 2\ 1
20.32 44.45 50.80 17.45 37.78 66.68 25.40

WA·200 .825 2 2 .875 1.70 2% 1 'I.
20.96 50.80 50.80 22.23 43.18 66.66 31.75

WA·25O 1.125 2V, 2'/. 1.000 2.125 3". 1 'Ia
28.58 63.50 69.85 25.40 53.98 90.49 38.10

WA·3oo 1.425 3
8~.~3

1.125 2.55 4". 1 '/.
36.20 78.20 28.58 64.77 109.54 44.45

WA·35O 1.800 3V, 3V, 1.375 2.975 4~. 2'/.
40.614 68.90 88.90 34.93 75.57 112.71 57.15

WA·4OO 1.775 4 4\ 1.625 3.40 5 2'Ia
45.09 101.80 111.13 41.28 . 86.38 127.00 63.50

WA·5OO 2.563 5 5 1.687 4.25 5'" 3
65.10 127.00 127.00 42.85 107.95 15O.1il 76.20

WA·800 3.100 6 6 2.00 5.10 7'1. 3V,
78.74 152.40 152.40 50.80 129.54 196.85 88.90

WB·437 .207 ~. V, .153 .360 1 'I.
5.26 11.11 12.7 3.89 9.14 25.40 8.35

WB·5e2 .253 ');.
1~.68

.197 .450 1'./, ');
6.43 14.29 5.00 11.43 28.58 7.94

WB·687 .310 'f ''I.. .240 .550 1 'I. \
7.87 1 .46 17.46 8.10 13.97 31.75 9.53

WB·812 .368 ;8.6.4 '". .284 .650 1 'Ia '/,.
9.30 20.64 7.21 18.51 38.10 11.11

WB·1ooo .450 1 1 .350 .800 1 'I. 'Ia
11.43 25.40 25.40 8.90 20.32 44.45 12.70

WB·125O .583 1 '/. 1'./, .437 1.00 2
15\7514.30 31.75 28.58 11.10 25.40 50.80

WC·125O .563 1 '/. 1 .437 1.00 2 %
14.30 31.75 25.40 11.10 25.40 50.80 15.68

WC·1625 .732 1\ 1 .568 1.30 2 'I.
18.59 41.28 25.40 14.43 33.02 50.80 19.05

, NC·175O .919 1'1. 1'./, .568 1.487 2 ..
23.34 44.45 28.58 14.43 37.77 50.80 22.23

WC·2000 .975 2 1V, .825 1.60 2 1
24.77 50.80 38.10 15.88 40.84 50.80 25.40

WD·125 .540 1 '/. 1'};34 .520 1.062 1 'I. 'I.
13.72 31.75 33. 13.21 26.97 44.45 19.05

WD·1625 .819 1% 1% .5e2 1.361 2'./, ..
20.80 41.28 41.28 14.27 35.08 53.98 22.23

WD·175 .862 1'/. 2 .825 1.487 2V, 1
18.82 44.45 50.80 20.96 37.77 83.50 25.40

WD·200 .875 2 2 .825 1.70 2'1a 1 'I•
. 22.23 50.80 50.80 20.96 43.18 63.50 31.75

WD·200L 1.075 2 2 .625 1.70 2V, 1
27.31 50.80 50.80 15.88 43.18 83.50 25.40

WD·225 1.095 2V. 2'/. .825 1.92 3V,
31.~3. 27.81 57.15 69.85 20.96 48.77 68.90

WD·225L 1.064 2'/. 2'/,. .828 1.913 2\ J1.~327.53 57.15 52.39 21.03 48.59 66.68

WD·25O 1.095 2'/, 2',4 1.030 2-.125 3V, 1 V,
21.81 63.50 69.85 26.16 53.98 68.90 38.10

WD·300 1.382 3 3\ 1.168 2.55 4'/. 2
35.10 76.20 85.73 29.67 84.77 107.95 50.80

WD·35O 1.812 3V, 3Y, 1.168 2.98 4V. 2'/.
46.01 88.90 88.90 29.67 75.69 107.95 57.15

WD~ 1.750 4 4\ 1.650 3.40 5 2V,
44.45 101.60 111.13 41.91 86.38 127.00 63.50

WD-45O 2.185 4V, 4Y, 1.66 3.825 5\ 2V,
54.99 114.30 114.30 42.16 97.16 136.53 63.50

WD·5OO 2.800 5 5V. 1.650 4.25 6'/. 3
66.04 127.00 133.35 41.91 107.95 158.75 76.20

WD-600 .2.850 6 e 2.250 5.10 7'" 3VJ
72.39 152.40 152.40 57.15 129.54 196.85 88.90

WE·200 .811 2 1'1, .889 1.70 1'", 1
20.60 50.80 38.10 22.58 43.18 47.63 25.40

WE·225 1.20 2'/. 1'Ia .712 1.912 1" 1 V,
30.48 57.15 38.10 18.08 48.58 47.63 38.10

WE·25O 1.065 2'1, 2 1.060 2.125 2\ 1 'Ia
27.05 63.50 50.80 26.92 53.98 60.33 36.10

.YE·300 1.125 3 2'1.. 1.425 2.55 2'7,. 2
28.56 76.20 54.77 36.20 64.77 64.29 50.80

WE·4oo 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·5oo 2.825 5 3'1. 1.425 4.25 3'/, 2'",
71.76 127.00 82.55 36.20 107.95 92.08 73.03

WE·6oo 3.263 6 4 1.837 5.10 4\ 3 'I>
82.88 152.40 101.60 46.66 129.54 111.13 88.90
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Fig. 5. Prediction of basic creep from elastic modulus
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Fig. 6. Creep vs. age at loading

0.30 )( 10 -c, fN)N >< 1,7 .... 0, Gll)( /0 -e:, (r-J/(1\J/rS'r

A'DJ I) ST- F1 R . )-:J ~ ')/ ~E 1') J'Jf2FI\ C E RA·7i 0
OFT '{ ee .\ll..~- G (!:? t:- (-::: 7-:'

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

Creep

AASHO-PCI Volume! surface
volume! surface
ratio correction

girder ratio factor
type in. (from Fig. n

I 3.0 1.28
II 3.4 1.25

III 4.0 120
IV 4.7 1.16
V 4.4 1.18

VI 4.4 1.18
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The magnitude of the tensile splitting force can
be determined from the following equation(2.61:

Z = 0.3 P(l-a/d)

Where:
Z = total splitting or bursting force
P = tendon force \
a = depth of the anchor plate (ASS ".1M E =- 2~ "J

d = depth of the concrete section(ASSUf1f" :: 7?.')
Sufficient vertical reinforcement acting as a unit

stress of 20,000 psi to resist the computed value
of Z should be distributed within the distance of
d/2 of the anchorage location. Normal shear rein­
forcement may be included in the total area re­
quired.
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DESIGN PROCEOUR~
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T • (!..L)I/~

f
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fORMULAS OF FIGURE 12.
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FIGURE 10
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12189/1978
.NULL.
88881: PRIME VERSION OF STRESS(3.2l
88882: ======================
88883:
88884: INPUT LI 51 ING OF STRESS PROBLEH
88885: ==========
88886:
89987:
88888: STRUCTURE HCFCD-PIER
89999: TYPE PLANE FRAME
89818: Nl..t1BER OF JOINTS 22
88811: NUMBER OF MEMBERS 21
98812: NUMBER OF SUPPORTS 4
88813: NUMBER OF LOADINGS 4
88814: TABULATE ALL
88815: JOINT COORDINATES
98816: 1 11.89 9. S
88817: 2 33.99 9. S
98818: 3 55.88 8. S
89919: 4 77.99 8. S
99829: 5 11.9 27.55
88821: 6 33.8 27.55
88822: 7 55~9 27.55
89823: 8 77.9 27.55
89924: 9 8.8 47.55
98825: 18 5.5 47.55
89826: 11 11.9 47.55
98927: 12 16.5 47.55
99828: 13 27.5 47.55
89929: 14 33.9 47.55
88839: 15 38.5 47.55
88831: 16 49.5 47.55
88832: 17 55.8 47.55
98833: 18 68.5 47.55
88834: 19 71.5 47.55
98835: 29 77.9 47.55
89936: 21 82.5 47.55
99837: 22 88.8 47.55
88938: HEHBER INCIDENCE
88839: 1 1 5
98848: 2 2 6
89841: 3 3 7
99842: 4 4 8
88843: 5 5 11
88844: 6 6 14
88845: 7 7 17
88846: 8 8 28
88847: 9 9 18
88848: 18 18 11
88849: 11 11 12
99958: 12 12 13
88851: 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: MEMBER PROPERTIES PRISMATIC
88961: 1 THRU 4 AX 38.49 12 117.88
88862: 5 THRU 8 AX 19.63 12 38.66
88863: 9 THRU 21 AX 36.88 12 188.89
88864: CONSTANTS E 519128.8 ALL
88865: LOADING 1 DEAD LOAD OF CAP PLUS GIRDERS
88866: MEMBER LOADS
88867: 9 FORCE YUNIFORM -5.4
88868: 18 FORCE YUNIFORM -5.4
88869: 11 FORCE YUNIFORM -5.4
88878: 12 FORCE YUNIFORM -5.4
88871: 13 FORCE YUNIFORM -5.4
88872: 14 FORCE YUNIFORM -5.4
88873: 15 FORCE Y UNIFORM -5.4
~8874: 16 FORCE YUNIFORM -5.4
88875: 17 FORCE Y UNIFORM -5.4
88876: 18 FORCE YUNIFORM -5.4
88877: 19 FORCE Y UNIFORM -5.4
88878: ?8 FORCE YUNIFORM -5.4
88879: 21 FORCE YUNIFORM -5.4
88888: JOINT LOADS
88881: 18 FORCE Y-341.3
88982: 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
888BS: 21 FORCE Y-341.3
88889: LOADING 2 LATERAL LOAD
88898: JOINT LOAD
88891: 22 FORCE X-188.8
88892: LOADING 3 TRAfFIC LOADING
88893: JOINT LOADS
88894: 18 FORCE Y-127.82
88895: 12 FORCE Y-127.82
88896: 13 FORCE Y-127.82
88897: 15 FORCE Y-127.82
88998: LOADING 4 TEMPERATURE PLUS SHRINKAGE
88899: HEHBER LENGTH COEFFICIENT
98188: 9 THRU 21 -.8888
88181: SOLVE
88182: 1
88183: 1
88184:
88185:
98186:





88166:
PI '25' OF:- 8088167: APPLIED JOINT L(W)S, FREE JOINTS

88168: rs-e
88169: JOINT FORCE X FORCE Y HCt1£NT 2
88178: 5 -8.888 -9.888 8.88
88171 : 6 8.888 -8.888 -8.88
88172: 7 -8.888 -9.888 -8.88
88173: 8 8.888 -8.888 8.88
88174: 9 8.888 -9.832 -8.87
88175: 18 -8.888 -341.317 -8.88
88176: 11 -8.888 -9.823 -8.84
88177: 12 8.888 -341.38 I -8.84
88178: 13 -8.888 -341.318 -8.83
88179: 14 -8.888 -8.817 -8.83
88188: 15 8.888 -341. 383 -8.8 I
88181 : 16 8.888 -341.312 -8.83
88182: 17 -8.888 -9.812 -9.82
88183: 18 8.888 -341.299 -8.82
98184: 19 -B.BBB -341.313 ,-B.B3
88185: 28 -8.888 -9.889 -8.84
88186: 21 -9.888 -341.317 -8.83
88187: 22 -8.888 8.884 -8.82

. .... ; ~ . 88188:
88189:
88198 :
88191 : REACTICNS,APPLIED L~DS SUPPORT JOINTS
88192:
88193: JOINT FORCE X FORCE Y Mct1ENT Z
88194: I -4.838 826.857 88.57- 88195: 2 8.792 776.846 -17.49
88196: 3 -8.791 776.845 17.47
88197: 4 4.837 826.814 -88.56
88198:
88199:
88288 :
88281: FREE JOINT DISPLACEMENTS
88282:
88283: JOINT X-DISPLACEMENT Y-DISPLACEMENT ROTATIr::N
88284: 5 8.8883 -9.8811 -8.8888
88285: 6 -8.8881 -8.8811 8.8888
88286: 7 8.8881 -8.8811 -8.8888
88287: 8 ':'8.8883 -8.88 II 8.8888
88288: . 9 -9.8888 -9.8845 8.8882
88289: 18 -8.8888 -8.8835 8.8882
88218: 11 -8.8888 -8.8828 8.8881
88211 : 12 -8.8888 -8.8828 -8.8888
88212: 13 -8.8888 -9.8828 8.8888
88213: 14 -8.8888 -8.8826 -8.8888
88214: 15 -8.8888 -9.8829 -8.8881
88215: 16 8.8888 -8.8829 8.8881
88216: 17 8.8888 -9.8826 8.8888
88217: 18 8.8888 -8.8828 -8.8888
88218: 19 8.8888 -9.8828 8.8888
88219: 28 8.8888 -8.8828 -8.8881

Ie 88228: 21 8.8888 -9.8835 -8.8882
88221 : 22 8.8888 -8.8845 -8.8882
88222: I
88223:
88224 :



88225:
P,CG of:: 8G88226:

88227: STRUCTURE HCFCD-PIER ~
89228:

~ -~

98229:
98238:
98231:
88232:
88233: LOADING 2 LATERAl LOAD
88234:
88235:
88236:
88237:
88238: MEMBER FORCES
88239:
88248 : HEHBER JOlm AXIAL FORCE SHEAR F~CE HCJ1£NT
88241 : 1 1 26.518 -23.826 -767.93
88242: 1 5 -26.518 23.826 111.52
88243: 2 2 -8.754 -15.755 -811.35
88244: 2 6 8.754 15.755 181.82
88245: 3 3 9.331 -25.979 -818.39
98246: 3 7 -9.331 15.979 182.67
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
882S(l : 5 11 -26.518 23.826 -365.88
88251 : 6 6 -8.754 -25.755 -181.82
88252: 6 14 8.754 15.755 -413.28
88253: "1 7 9.331 -25.979 -182.67,
88254 : 7 17 -9.331 15.979 -416.92
88255: 8 8 -27.883 -24.434 -114.46
88256: 8 28 27.883 24.434 -374.22
88257: 9 9 8.888 -@.982 -8.88
88258: 9 18 8.888 8.882 -8.81
88259: 18 18 8.888 -@ .885 8.88
88268 : 18 II 8.888 9.885 -8.83
88261: II 11 23.819 26.585 365.83
88262: II 12 -23.819 -26.585 -219.25
88263: 12 12 23.821 26.585 219.25
88264: 12 13 -23.821 -26.585 72.31
88265: 13 13 23.822 26.585 -72.31
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
88272: 16 17 -49.582 -17.751 19'5.34
88273: 17 17 75.559 27.882 221.57
88274: 17 18 -75.559 -27.8B2 -72.62
88275: 18 18 75.561 27.882 72.62
88276: 18 19 -75.561 -27.882 215.28
88277: 19 19 75.556 27.882 -225.28
88278: 19 28 -75.556 -27.882 374.23
88279: 28 28 99.986 -@.881 -8.81
88289 : 28 21 -99.986 8.881 -8.88
88281 : 21 21 99.995 8.888 8.88
88282: 21 22 -99.995 -@.888 8.88
88283:
AA?A4 : -_.._----



88285: 6£88286: APPLIED JOINT LOADS, FREE JOINTS rr,'Z., oF=-
88287: 7-~K
88288: JOINT FORCE X FORCE Y HMNT Z
88289: 5 8.888 -8.888 8.88
88298 : 6 8.888 8.888 8.88
88291 : 7 8.888 -i.888 8.88
88292: 8 8.888 8.888 8.88
88293: 9 8.888 -i.882 -8.88
88294: 18 8.888 -8.883 -8.81
88295: 11 -8.887 -i.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 -i.888 -8.888 -i.88
88381 : 17 -8.882 -8.888 -8.88
88382: 18 8.882 -8.888 -i .88
88383: 19 -8.885 -8.888 -i.88
99394: 29 -i .983 9.898 -i .98
88385: 21 8.889 8.881 8.88
88386: 22 -n.9~ -8.888 8.88

, .i.·. 88387:
88388:
88389: .
88318: REACTIO'lS,APPlIED L~DS SUPPORT JOINTS
88311 :
88312: JOINT FORCE X FORCE Y HCtlENT Z
88313: 1 23.826 26.518 -767.93
88314: 2 25.755 -8.7S4 -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-D ISPLACEMOO Y-D ISPLACEHENT ROTATlO'l
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 -8.8888 -8.8888
88335: 17 -8.8869 -8.8888 8.8888
88336: 18 -8.8869 -8.8888 -i.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:
AA~43 :



88344:
88345:

PI~O Or:=- 8 088346: STRUCTURE HCFCO-PIER

73-K88347:
88348:
88349:
88358 :
88351 :
88352: LOADING 3 TRAFFIC LOADING
88353:
88354:
88355:
88356:
88357: HENBER FORCES
88358:
88359: HE!'1BER JOINT AXIAL FORCE st£AR FOOCE Hct1ENT
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 -e.364 11.39
98364 : 3 3 33.338 9.685 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 -e .364 18.68
88372: 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 -e .81
88377: 9 18 8.888 8.887 -8.82
88378: 18 18 8.888 -127.836 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 -e.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 -e .881 -e .888 -e.88

, e 88399: 28 21 8.891 8.888 9.88
88488: 21 21 -8.888 -e.888 -e.88
88481: 21 22 8.888 8.888 8.88
88482:
88483;



88484: 8G88485: APPLIED JOINT L(W)S, FREE JOINTS P,1:1' fJP
88486: ~
88487: JOINT FORCE X FORCE Y HCt1ENT 2(e 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: REACTICNS,APPUED LOADS SUPPORT JOINTS
88438 :
88431: JOINT FORCE X FORCE Y HCl100 Z
88432: 1 -8.129 271.354 -6.53(e 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 DISPlACEMENTS
88448:
88441: JOINT X-D1SPLACEHENT Y--0 ISPLACEMOO ROTATI~

88442: 5 -8.8888 41 .8884 8.8888
88443: 6 -8.8888 -8.8883 8.8888
88444: 7 -8.8888 -8.8888 8.8888
88445: 8 -8.8881 8.8888 8.8888
88446: 9 41 .8883 -8.8814 8.8881
88447: 18 -8.8883 -8.8811 8.8881
88448: 11 41.8883 -8.8889 8.8888
88449: 12 -8.8883 -8.8889 -8.888~

88458: 13 -8.8883 41 .8889 8.8888
88451 : 14 -8.8883 -8.8887 8.8888
88452: 15 41.8883 -8.8886 8.8888
88453: 16 -8.8883 -8.8883 8.8888
88454: 17 41.8883 41 .8881 8.8888
88455: 18 -8.8883 -8.8888 8.8888
88456: 19 -8.8883 8.8888 -8.8888
88457: 2ll -8.8883 8.8888 -8.8888

e 88458: 21 41 .8883 8.8888 -8.8888
I 98459: 22 -8.8883 8.8888 -8.8888

88468: 1
88461 :
88462:



88463: P,3 0 OF 8G
88464:
88465: STRUCTURE MCFCD-PIER -r5-12. ~

88466:
88467:
88468:
88469:
88478:
88471: LOADING 4 T81P£RATURE PLUS SHRINKAGE
88472:
88473:
88474:
88475:
88476: MEMBER FORCES
88477:
88478: MEMBER JOINT AXIAL FIFCE Sf£AR FORCE MOMENT
88479: 1 I -86.349 98.839 2941. 97
88488 : 1 5 86.349 -98.839 -439 .36
88481 : 2 2 86.319 33.591 1853.13
88482: 2 6 -86.319 -33.591 -127.71
88483: 3 3 86.382 -33.552 -1851.91
88484: 3 7 -86.382 33.552 127.56

.,., : ~ . . " 88485: 4 4 -86.291 -98 .884 -2948.83
88486: 4 8 86.291 98 .884 439.19
88487: 5 5 -86.349 98.839 439.36
88488: 5 11 86.349 -98.839 1377 .43
88489: 6 6 86.319 33.591 127.71
88498 : 6 14 -86.319 -33.591 544.11
88491 : 7 7 86.382 -33.552 -127.56

le 88492: 7 17 -86.392 33.552 -543.49
88493: 8 8 -86.291 -98 .884 -439.19
88494: 8 28 86.291 98.884 -1376.98
88495: 9 9 -e.833 8.886 8.81
88496: 9 18 8.833 -e .886 8.83
88497: 18 18 8.884 8.814 -8.82
88498: 18 II -8.884 -8.814 8.18
88499: II II -98.811 -86.338 -1377.54
88588: 11 12 98.811 86.339 982.73
88581 : 12 12 -98.818 -86.329 -982.73
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 -e .813 -22.48
88586: 14 15 124.412 8.813 22.33
88587: 15 15 -124.484 -8.813 -22.33
88588: 15 16 124.484 8.813 22.18
88589: 16 16 -124.396 -Q .815 -22.19
88518: 16 17 124.396 8.815 22.11
88511 : 17 17 -98.858 86.287 521.38
88512: 17 18 98.858 -80.287 -46.88
88513: 18 18 -98.838 86.286 46.88
88514: 18 19 98.838 -80.286 982.35
88515: 19 19 -98.859 86.286 -982.35
88516: 19 28 98.859 -86.280 1376.92
88517: 28 28 -8.882 -e .885 -e.83
88518: 28 21 8.882 8.885 -8.88
88519: 21 21 -8.839 8.888 8.88
99528 : 21 22 8.839 9.888 8.98
88521 :
88522:



88523: P,31 OF 8~88524: APPLIED JOINT L(¥lDS, FREE JOINTS
88525: T$R
88526: JOINT FOOCE X FORCE Y HCI1ENT 2(e 88527: 5 -e .881 8.888 -8.88
88528: 6 -8.888 8.888 -8.88
88529: 7 8.888 -e.888 8.88
88538: 8 8.881 8.888 8.88
88531 : 9 -8.833 8.886 8.81
88~2: 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 -e .886 -e .881 -8.88
88536: 14 8.883 -8.881 -8.81
88537: 15 8.888 -e.888 -8.88
88538: 16 8.888 -8.881 -8.88
88539: 17 -8.885 -e .881 -8.88
88548 : 18 8.812 -8.888 -8.88
88541 : 19 -a.821 -a.881 -8.88
88542: 28 -8.827 8.881 -8.88
88543: 21 8.843 8.885 -8.88
88544: 22 8.839 8.888 8.88..
88545:
88546:
88547:
88548: REACTllffi,APPUED L(¥lDS SUPPORT JOINTS
88549:
88558: JOINT FORCE X FORCE Y H(J1OO 2
88551: I -98.839 -86.349 2941. 97(e 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 JOINT DISPLACEHENTS
88559:
88568: JOINT X-0ISPLACEHENT Y-DISPLACEHENT ROTATlCN
88561 : 5 8.8131 8.8881 -8.8888
88562: 6 8.8846 ':'8.8881 -8.8883
88563: 7 -e .8846 -8.8881 8.8883
88564: 8 -8.8131 8.8881 8.8888
88565: 9 8.8358 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
88572: 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 -e.8218 -8.8883 8.8881
88576: 28 -8.8262 8.8883 8.8882
88577: 21 -e .8386 8.8812 8.8882
88578: 22 -a.8358 8.8822 8.8882
88579: I
88588 :
88581 :



88582:
P,3Z OF=- 8~88583: <)

88584: STRUCTURE HCFCD-PIER
7/~~88585:

,

88586:
88587:
88588:
88589:
88599: MEHBER FORCES FOR HEHBER
88591:
88592:
88593: LlW)ING JOINT AXIAL FORCE Sf£AR F~ HOH£NT
88594: 1 1 826.857 4.838 88.57
88595: I 5 -826.857 -4.838 22.67
88596: 2 1 26.518 -23.826 -767.93
88597: 2 5 -26.518 23.826 111.52
88598: 3 1 271.354 8.129 -6.53

88599: 3 5 -271 :354 -iI. 129 18.89
88688: 4 1 -86.349 9@.839 2941.97
88681 : 4 5 86.349 -99 .839 -439.36
88682:
88683:
88684:
88685: HEHBER FORCES FOR HEHBER 2
88686:
88687:
88688: LlW)ING JOINT AXIAL FORCE SHEAR FORCE H()1[Nl

- 88689 : I 2 776.846 -8.792 -17.49
88618 : 1 6 -776.846 8.792 -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 -8.364 11.39
88615: 4 2 86.319 33.591 1853.13
88616: 4 6 -86.319 -33.591 -127.71
88617:
88618:
88619:
88628: NEHBER FORCES FOR HEHBER 3
88621 :
88622:
88623: L~DING JOINT AXIAL FORCE SHEAR FORCE HO'1ENT
88624: 1 3 776.845 8.791 17.47
88625: 1 7 -776.845 -iI.791 4.33
88626: 2 3 9.331 -7:J.979 -818.39
88627: 2 7 -9.331 7:J.979 182.67
88628: 3 3 33.338 8.685 3.95
88629: 3 7 -33.338 -8.685 12.71
88638 : 4 3 86.382 -33.552 -1851.91
88631: 4 7 -86.382 33.552 127.56
88632:
88633:



te 88634:
f':~l cJF 8088635: MEMBER FORCES FOR MEMBER 4

88636: F~

88637:
88638: L~ING JOINT AXIAL FORCE SHEAR FORCE Hct1ENT
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 24.434 114.46
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: HEMBER FORCES FOR MEMBER 5.... 88651:
88652:
88653: L(tlOING JOINT AXIAL FORCE SHEAR FORCE HCl1ENT
88654: I 5 826.856 4.838 -22.67
88655: I 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

(e 88658: 3 5 271.354 8.129 -18.89
88659: 3 11 -271.354 -e. 129 12.68
88668: 4 5 -86.349 98 .839 439.36
88661: 4 11 86.349 -98.839 1377 .43
88662:
88663:
88664:
88665: HEHBER FORCES FOR HEHBER 6
88666:
88667:
88668: L~ING JOINT AXIAL FORCE SHEAR FORCE Mct1ENT
88669: 1 6 776.846 -8.792 4.33
88678: 1 14 -776.846 8.792 -26.17
88671 : 2 6 -8.754 -25.755 -181.82
88672: 2 14 8.754 25.755 -413.28
88673: 3 6 214.596 8.364 -11.39
88674: 3 14 -214.596 -8.364 18.68
88675: 4 6 86.319 33.591 127.71
88676: 4 14 -86.319 -33.591 544.11
88677:
R9678:



« - .
88679: P/3<t- uF 86
88688: HEMBER FORCES FOR HEMBER 7

I

88681 : /-5-/:'...)
88682:
88683: L~DING JOINT AXIAl FORCE SHEAR FORCE HCNENT
88684: 1 7 776.845 8.791 -4.33
88685: 1 17 -776.845 -8.791 28.16
88686: 2 7 9.331 -25.979 -182.67
88687: 2 17 -9.331 25.979 -416.92
88688: 3 7 33.338 8.685 -12.71
88689: 3 17 -33.338 -8.685 24.81
88698 : 4 7 86.382 -33.552 -127.56
88691 : 4 17 -86.382 33.552 -543.49
88692:
88693:
88694:
88695: HEHBER FORCES FOR HEHBER 8
88696:
88697:
88698: LOADING JOINT AXIAL FORCE SHEAR FORCE HCl'£NT
88699: I 8 826.814 -4.837 22.66
88788 : I 28 -826.814 4.837 -183.41
88lQ I: 2 8 -27.883 -24.434 -114.46
88782: 2 28 27.883 24.434 -374.22
88lQ3: 3 8 -7.975 - t.B98 -3.28
88784 : 3 28 7.975 1.898 -18.76
88785: 4 8 -86.291 -98.884 -439.19
88796: 4 28 86.291 98.884 -1376.98
88787:
88788 :
88789:
88718: HEMBER FORCES FOR HEMBER 9
88711:
88712:
88713: L~DING JOINT AXIAL FORCE SHEAR FORCE HlJ1ENT
88714: 1 9 8.888 -1! .832 -1! .87
88715: 1 18 -8.888 29.731 -81.78
88716: 2 9 8.888 -1! .882 -1! .88
88717: 2 18 8.888 8.882 -8.81
88718: 3 9 8.888 -1! .887 -8.81
88719: 3 18 8.888 8.887 -1!.82
88728 : 4 9 -8.833 8.886 8.81
88721 : 4 18 8.833 -e .986 8.83
88722:
88723:



(e 88724: pt>S Or::- 8G98725: MEMBER FORCES FOR MEMBER 18
88726: 7~r::----
88727:
88728: LOADING JOINT AXiAl FORCE SHEAR FORCE MCt1ENT
88729: 1 18 -8.888 -371.849 81.78
88738: I 11 8.888 488.748 -22e4.14
88731 : 2 18 8.888 -9.885 8.88
88732: 2 11 9.888 8.885 -8.83
88733: 3 18 8.888 -127.836 8.81
88734: 3 11 8.888 127.836 -783.11
88735: 4 18 8.884 8.814 -8.82
88736: 4 11 -8.884 -8.814 8.18
88737:
88738:
88739:
88748: MEMBER FORCES FOR HEHBER 11
88741:
88742:
88743: LOADING JOINT AXIAl FORCE SHEAR FORCE HCl1ENT
88744: 1 11 -4.838 426.885 2188.67
88745: 1 12 4.838 -396.385 161.12
88746: 2 11 23.819 26.585 365.83
88747: 2 12 -23.819 -26.585 -219.25

Ie 88748: 3 11 -8.138 143.513 698.41
88749: 3 12 8.138 -143.513 98.91
88758 : 4 11 -98.811 -86.338 -1377.54
88751 : 4 12 98.811 86.338 982.73
88752:
88753:
88754:
88755: MEMBER FORCES FOR HEHBER 12
88756:
88757:
88758: LOADING JOINT AXIAL FORCE SHEAR FORCE HCl1ENT
88759: 1 12 -4.838 55.884 -161.16
88768: I 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:



--99769:
P'3~ of Sb98778: HEHBER FORCES FOR HEHBER 13

88771 : 7~K:
88772:
88773: LCYlDING JOINT AXIAL FORCE SHEAR FORCE H01ENT
88774: 1 13 ~4.838 -345.626 -448.41
88775: 1 14 4.838 375.326 -1542.21
88776: 2 13 23.822 26.585 -72.31
88777: 2 14 -23.822 -26.585 218.89
88778: 3 13 -8.138 -112.133 -271.52
88779: 3 14 8.138 112.133 -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 FORCES FOR MEMBER 14
88786:
88787:
88788: LCYlDING JOINT AXIAL FORCE SHEAR FORCE HCJ1ENT
88789: 1 14 -3.246 488.783 1562.34
88798 : 1 15 3.246 -371.683 559.84
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

re 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: HEHBER FORCES FOR HEHBER 15
88881 :
88882:
88883: LCYlD ING JOINT AXIAL FORCE SHEAR FORCE HlJ1ENT
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:



Ie 89814:
f,3788815: MEMBER FORCES FOR HEHBER 16 of B!O

88816: -r=-e:d'C:
88817:
88818: L(W)ING JOINT AXIAL FORCE SHEAR F~CE H01ENT
88819: 1 16 -3.246 -371.812 -559.88
88828 : 1 17 3.246 488.712 -1562.37
88821: 2 16 49.582 17.751 -97.71
88822: 2 17 -49.582 -17.751 195.34
88823: 3 16 -9.494 -25.363 41. 99
88824: 3 17 8.494 25.363 -181.48
88825: 4 16 -124.396 -9.815 -22.19
88826: 4 17 124.396 8.915 22.11
88827:
88828:
88829:
BBB3B: HEHBER FORCES FOO H8'iBER 17
88831 :
89832:
98833: L~DING JOINT AXIAL FORCE SHEAR FORCE H(J100
98834: 1 17 -4.837 375.329 1542.19
98835: 1 18 4.837 -345.621 448.39
89836: 2 17 75.559 27.982 221.57
88837: 2 18 -75.559 -27.982 -72 .62
88838: 3 17 -1.898 7.974 156.68
89839 : 3 18 1.998 -7.974 -112.82
98848 : 4 17 -98.858 86.287 521.38
88841 : 4 18 98.858 -86.287 -46.88
88842:
88843:
88844:
88845: HEHBER FORCES FOR HEMBER 18
98846:
88847:
88848: L(W)ING JOINT AXIAL FORCE SHEAR F~CE HCt'fNT
98849: 1 18 -4.837 4.321 -448.41
88858 : 1 19 4.837 55.879 161.25
88851 : 2 18 75.561 27.882 72.62
88852: 2 19 -75.561 -27.882 225.28
99853: 3 18 -1.898 7.974 112.82
99854 : 3 19 l.998 -7.974 -25.18
88855: 4 18 -99.838 86.286 46.88
88856 : 4 19 ge .838 -86.286 ge2.3S
89857:
88858:



88859:
P·3888868: HEHBER FORCES FOR MEMBER 19

88861: OF
88862: BG
88863: Ll¥lDING JOINT AXIAL FORCE SHEAR FORCE H(J1[NT

T5-KIe 88864: 1 19 -4.837 -396.392 -161.27 ----88865: 1 28 4.837 426.892 -2188.57
88866: 2 19 75.556 27.882 -225.28
88867: 2 28 -75.556 -27.882 374.23
8.8868: 3 19 -1.899 7.975 25.18
8B869: 3 28 l.899 -7.975 18.76
88878: 4 19 -98.859 86.286 -982.35
88871: 4 28 98.859 -86.286 1376.92
88872:
88873:
88874:
88875: HEHBER FORCES FOR HEHBER 2Q

88876:
88877:
99979: LOADING JOINT AXIAL FORCE SHEAR FOOCE HCtfENT
88879: 1 28 8.888 488.713 2283.94
88888 : 1 21 -8.888 -37l.813 -81.78
88881 : 2 28 99 .986 -8.881 -8.81
88882: 2 21 -99.986 8.881 -8.88
88883: 3 28 -@.881 -8.888 -8.88
88884: 3 21 8.881 8.888 8.88
89885: 4 28 -8.882 -8.885 41.83
88886: 4 21 8.882 8.885 -8.88
88887:
88888:
88889:
88898: HEMBER FORCES FOR HEMBER 21
88891 :
88892:
88893: LlWlING JOINT AXIAl FORCE SHEAR FORCE HCtlENT
88894: I 21 8.888 29.696 8U7
88895: 1 22 -8.888 8.884 -8.82
88896: 2 21 99.995 8.888 8.88
88897: 2 22 -99.995 -8.888 8.88- .
88898: 3 21 -i .888 -8.888 41 .88
88899: 3 22 8.888 8.888 8.88
889118 : 4 21 -@.839 8.888 8.88
88981 : 4 22 8.839 8.888 8.88
88982:
88983:
88984: PROBLEH S(l.UTI~ C01PLETED.
88985:
BOTIlJ1
$ QUIT
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PHOENIX, ARIZONA PH. 278- 3S41

JOB NO. I ()~
DESC. 7S n-t \iF
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/~;<::.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
?3

BALANCED AXIAL LOAD (KIPS)
8979.47545

BALANCED MOMENT (KIP-FEET)
17423.7679

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
19782.9919

JRUN

FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLL~N

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

PERCENTAGE OF STEEL
?4

BALANCED AXIAL LOAD (KIPS)
8999.7306

BALANCED MOMENT (KIP-FEET)
17538.580 C.

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
2131396.6558

JRUN

FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLL~N

ULTIMATE STRENGTH ANALYSIS FOR F'C= 3 KSI AND FY= 60 KSI

PERCENTAGE OF STEEL
:;, 1

BALANCED AXIAL LOAD (KIPS)
6'7'09. 2483E:

BALANCED MOMENT (KIP-FEET)
13';;0':7' 1 .4511"

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
2 10:;07:=: • 639 1
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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 ~;TEEL

?1

BALANCED AXIAL LOAD (KIPS)
9121.2615

BALANCED MOMENT (KIP-FEET)
18227.457

PURE COMPRESSION - NO M[~ENT (ULTIMATE LOAD IN KIPS)
21978.6391

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
?2

BALANCED AXIAL LOAD (KIPS)
9323.813

BALANCED MOMENT (KIP-FEET)
19375.5844

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
25115.2779

JRLN
FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN

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

PERCENTAGE OF STEEL
?3

BALANCED AXIAL LOAD (KIPS)
9526.3645

BALANCED MOMENT (KIP-FEET)
20523.7117

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
28251.9168

P·7Z.
of
8G

T~k
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JOB NO. 101-0
OESC. 7 s: IH Av E""

"1 C- F-c-l)
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PHOENIX, ARIZONA PH. 27g- 3541

JOB NO. ( 0 1:0
DESC. 7C;; ru AV E.
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JOB NO. I () 4-=_0_
DESC. 75 m AVE

M c.. t..: c... 1.>
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JRUN
FLEXURAL ~ AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN

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

PERCENTAGE OF STEEL
?2

BALANCED AXIAL LOAD (KIPS)
4460.97186

BALANCED MOMENT (KIP-FEET)
59132.30783

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

JRUN
FLEXURAL ~ AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F'C= 4 KSI AND FY= 613 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

JRUN
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

/7j£j
~--

P'7?
of

8(;
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ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 27Q- 3541

JOB NO, I Of<)
OESC, 75' [fJ AVe

I /j C- t=:c.. [)

_C---!.--A-,-,---J;>__F_L_e_-)(_-_U_f2--.::'E~-----lR....:.-r::::;-~--'----.:./.....:-N~RJ_ f? ~--J 1':1.~__
A'T C-ANr-l LE V'E7Z )

1m

72"

77..."

-A'-

Iff" II

172-5 "&,7

~-
JRUN
WORKING STRESS DESIGN:

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

8EAt'1 ~\JI DTH .; INCHE~;) :
?72

DEPTH TO RE I t'·JFORC I t··JG (I t'lCHE:::;/ :

REQUIRED MOMENT CAPACITY (KIP-FT/:
?2907.2

AREA OF REINFORCING STEEL:
24.5524669 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
43.7402408

(5,73 U~E

('-1 (1\) I f-J1 'j :I 1 Srt--:: L;.~ -/I! ~-J"-)

(l ,"' I:'. -:J.< A-A J'{- -"m
(. ~:', r (~

I ~ - #'(( &!/t0"
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ROYDEN

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 27G- 3541

10 P 0 F cA- {=>

JOB NO. 10 19-=-- -
DESC. 7~ 'TN AV E
MCF-c-7~

SHT. P, 7 Cf OF 00
BY AGt)
DATE S&--Pi t 1) /78<1-

~)

f\J t:'~A I-I \]~ r~j,. ~ f:---""J (
() c.c.. 'J r<..:; UN D S7?'"
c7\C-f-\ C:::!fK.PEK f3t?TVJeE::N CCLut1N r.
TN E' N 1\-)(, I / C ~-1 I V~ I' 1 j r /\. S"J T / f\j iN--/ t\

AR...t::f\ I u 9/1,28 ,KIP ~ p-r /1 S PEl.:"
LoA [:J / N C:t =r;r \)J ( Ii-{ T1-~·L--YU '1/1 '_ P-rJ 1-'2. C- c ::
c. j I',) ,7'( t t;''.J· f I) 6 Tt-+ P (f1 'J :: -r- 0 F It-+-{ S
FCcX vtJ2 E,

WORKING STRESS DESIGN:

FOR F/C=4 KSI AND FY=60 KSI
WORKING STRESSES OF FC=I.6 KSI AND FS=24 KSI

BEAt-' L"n DTH 0: H'lCHE,=;) :
"772

DEPTH Tel RE I NFORC I NG 0: I t'lCHE:::;) :
?67

REQUIRED MOMENT CAPACITY (KIP-FT) :
?(7' 1 1 .28

AREA OF REINFORCING STEEL:
7.6961241 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
13.7106517

.-

/
'>- '3 ~', ....-,.~' z 1) ~ ,. I,:> ", / I ( III ~ / ' .. ,

,,/I ,'-

UjE
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ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 27~- 3541

JOB NO. (Di-0
DESC. 7r IH AYF

(-'\CpC '()

sHr.f' 80 OF 8 b
BY ~61>
DATE --,'¢ET (9) t98c::r-.

(7?~

_c~A...:-.:.r__F_l_E--:.....::·)(~U_~--.:::e==-----_R.:....=F[ N FO r< c (!,,j__~

-ty- ~ 7, sJ -P ~

Me < (t.'2) J-rr "0 Z~(b2)LOa)(i-74,3)
-=- -:3 5) 4-0 \D) 3 0 5' fN r-.. 1-t·~

~ 2.150 ,5 !<-F-t

WORkING STRESS DESIGN:

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

8EA~1 ~'JI DTH (I t'JCHE S) :
?72

DEPTH TO RE H·JFOF:C H'JG (I t'JCHE~;) :
?67

REQUIRED Mrn1ENT CAPACITY (KIP-FT):
?295l3 .5

AREA OF REINFORCING STEEL:
24.9181527 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
44.3917103

UYE

~7 - r (I /.i.rl (' :.~

/j .:; Pc.~-(f'-:'"

I, r:;. 7 (Ii
/



ROYDEN
ENG I NEER I NG

COMPANY
PHOENIX, ARIZONA PH. 27g- 3541

JOB NO. /04-0
DESC. M GEe~

7:{ 77 AvE

PI E:K l;c Sf 6 f\1_
CAP r-=-L~xvf2.t: Ke-INF-Of2.CIN0

0\/ l- Ok I /\FrEo«J f2 COL U ('/'\1\) S

FOR F'C=4 KSI AND FY=60 KSI
WORKING STRESSES OF FC=I.6 KSI AND FS=24 KSI•

MAX, DESfGN
Mo ('J( E::!\) T Oc C 'j k... :;
IN l.oA [)/t,j C:::r 3711

I () rn l /'1 J r 1 E7\J ( ==

Dc Sf GrAJ N j 11-eIVT =-

WORKING STRESS DESIGN:

E:EAtv1 to'J I DTH ,; INCHES) :

DEPTH TO F:E I ~'JFOF:C I NG ,; I to,JCHES) :

REDU I RED to1m1Et,JT CAPAC Ir( ,; f< I P-FT> :
-;:'1913

AREA OF R INFORCING STEEL:
16.15605 2 SQUARE INCHES

PERCEN OF BALANCED STEEL RATIO:
28.7°..::0173

.- T HIS /' '1 0 t- -1 E-f\J ( (.r L FJ'"
M 'J (- '\~ NT - Z 9 5"0, 5"

THAN
k..-f==T

(, l x eRA Ct.lfJ G

A·.7 ~ ! r:o r /5(; X /1 '3 3, ::= L 1/ 4-1 (IJ '::

U J E /1- - =rf=" (( IT1\-k S
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JOB NO. 101-0
DESC. is: ill AVE'
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PHOENIX, ARIZONA PH. 21~- 3541

PI ER DE S I 0 0J __

JOB NO. 101-0
DESC. 75 TH AV £"'

/~t1C Feb

C(\(.J FCtXUf<E R..E/NFO«CFf'tl0'JT

poS l I( vE' Mor~ENT Bel\J'JEC-N CI') LCJM N S

]F::Ut·J
WORKING STRESS DESIGN:

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

•
?72

DEFTH TO ~:E I t··JFORC I r···JG .:: I NC:HE~;) :
?t~S5

REQUIRED MOMENT CAPACITY '::KIP-FT):
?312f:.9

AREA OF REINFORCING STEEL:
27. 224'7'811~ :::::OUARE I r"JCHE~;

PERCENT OF BAL~NCED STEEL RATIO:
50 . 174244

FC (~(~; I) ==/ 1 .0,::,54576':;:-
FS (KSI) 24

C 21,2'2- ~ 17,15
(,5'G

~
I

/)U sf:; I fo - ~ (! d) ej7:,r I'
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,-'" I (J,y '~ -E R-F IIV. eb /'\ I '\
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8>< /.~ x ZLi- pI ::: 2. qq. j I,

(2CJCf, 5 )( fI- ) ~ I ~ 2-~Cr

/1 F x L2.1-~::.. /477,1- 1'-..' F 7
/ (" (~
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JOB NO. /01:':)
DESC. 7S /'f-f AV E

('--1 C. F c....1>

SHT. p.C4- OF 8 "
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JOB' NO. /01-0
DESC. 7:;; 7JjA\JE"

Mc..Fc..D__

SHT. p. BS" OF 8 G
BY ~7)
DATE S= 17, I i81-

I

~

31-~.7k.

7 2 ><: -ros
6.073
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.NULL.
88881: PRIME VERSI~ OF STRESS(3.2)
88882: =====================
88883:
88884: INPUT LI ST ING Of STRESS PROBL81

::::;zr. 88885: ,WP
88886:
88887:
88888: STRUCTURE NCFCO-ABUTHENT
88889: TYPE PlANE FRAME
88818: Nlt1BE:R OF JOINTS 17
88811: WiBER OF HEHBERS 16
88812: NlJ1BER OF SUProrrS 4
88813: NUHBER OF LOADINGS 4
88814: TABUlATE All
88815: JOINT COORDINATES
88816: 1 8. 8.
88817: 2 5.5 8.
88818: 3 11.8 8. S
88819: 4 16.~ 8.
88828: 5 22.8 8.
88821: 6 27.5 8.
88822: 7 33.8 8. S
88823: 8 38.5 8.
88824: 9 44.8 8.
88825: 18 49.5 8.
88826: 11 55.8 8. S
88827: 12 61.5 8.
88828: 13 66.8 8.
88829: 14 71.5 8.
88838: 15 77.8 8. S
88831: 16 82.5 8.
88832: 17 88.8 8.
88833: te18ER INCIDENCE
88834: 1 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 11 12
88845: 12 12 13
88846: 13 13 14
88847: 14 14 15
88848: 15 15 16
88849: 16 16 17
88.58: JOINT RELEASES
88851: 3 HOHENT 2
88852: 7 HOHENT 2
88853: 11 HOHENT 2
88854: 15!'O'£NT 2
88855: HEHBER PROPERTIES PRI~TIC

88856: 1 THRU 16 AX 36.8 12 188.8e
88857: C~STANTS E 519128.8 ALL. .. ....

.=



(

.'

------eeess:UilbTNG 1 DEAD L~6f'DilOF'lr1'rA'ElpJPDT[TROS;;Gr.-rlmRDmERS~---------------------

88859: H81BER L~OS A· (z. -0 F 3 9
88868: 1 FORCE Y UNIFORM -6.75
88861: 2 FORCE Y UNIFO~ -6.75 7 ~~
88862: 3 FORCE Y UNIFORM -6.75
88863: 4 FORCE Y UNIFORM -6.75
88964: 5 FORCE Y UNIFORM -6.75
88865: 6 FORCE Y UNIFO~ -6.75
88866: 7 FORCE Y UNIFORM -6.75
88867: 8 FORCE Y UNIFORM -6.75
88868: 9 FORCE Y UNIF~ -6.75
98869: 18 FORCE YUNIFORM -6.75
88878: 11 FORCE YUNIFORM -6.75
98871: 12 FORCE YUNIFORH -6.75
88872: 13 FORCE YUNIFORH -6.75
88873: 14 FORCE Y UNIFORM -6.75
98874: 15 FORCE YUNIFO~ -6.75
88875: 16 FORCE YUNIFOO1 -6.75
88876: JOINT LOADS
98877: 2 FORCE Y-178.64
88878: 4 FORCE Y-178.64
88879: 6 FORCE Y-178.64
88888: 8 FORCE Y-178.64
88881: 18 FORCE Y-178.64
88882: 12 FORCE Y-178.64
88883: 14 FORCE Y-178.64
88884: 16 FORCE Y-178.64
88885: LC¥lDING 2 LATERAL LlW> (188 KIPS)
88886: JOINT LC¥lOS
88887: 3 MOHENT 2 324.5
88888: 7 HOHENT 2 324.5
88889: 11 MOMENT 2 324.5
B8898: IS MOHENT Z 324.5
BB891: LOADING 3 TRAFFIC LC¥lOING
88892: JOINT LOADS
88893: 2 FORCE Y-58.58
BB994: 4 FORCE Y-58.58
88895: 6 FORCE Y-58.58
B8896: 8 FORCE Y-58.58
8B897: LOADING 4 TEMPERATURE PLUS SHRINKAGE
8889B: JOINT LOADS
88899: 3 MOMENT 2 2387.6
B8188: 7 MOMENT 2 793.2
8B181: 11 MOMENT 2 -793.2
88182: 15 MOHENT 2 -2397.6
88183: SOLVE
88184:1
88185: I

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



,a. ... I.,

• 88186: A .13 OF 3988187:
88188:
88189: /~-/,

88118: STRUCTURE HCFCD-flBlfMNT --
88111 :

( 88112:
88113:

( 88114 :
.... 88115:

88116: LOADING 1 DEAD LOAD OF CAP PLUS GIRDERS

(
88117:
88118:
88119:

C
99129:

88121 : HEMBER FORCES
88122:

(- '.
88123: HEHBER JOINT AXIAl FOOCE SHEAR FOOCE HCNOO

:. :"" .. '

88124: I 1 8.888 -Q .885 -8.81
88125: 1 2 ,8.888 37.13e -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
88138 : 4 4 8.888 57.655 -18.77

e 88131: 4 5 8.888 -2e.53e 225.78
88132: 5 5 8.888 2e .529 -225.78
88133: 5 6 8.888 16.596 236.59
88134: 6 6 8.888 -187.236 -236.59
88135: 6 7 8.888 224.361 -895.38
88136: 7 7 8.888 243.372 895.38
88137: 7 8 8.888 -286.247 341.15
88138: 8 8 8.888 35.686 -341.15
88139: 8 9 8.888 1.519 434.89
88149: 9 9 8.888 -1.528 -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
98144: 11 11 8.888 218.127 928.72
88145: 11 12 8.888 -174.252 346.51
88146: 12 12 8.888 3.611 -346.51
88147: 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
88158 : 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 8.898 -287.765 -182.89
88154 : 16 16 8.888 37.125 182.89
88155: 16 17 8.888 8.888 8.88

e 88156:



·bt .
'. ~' \. . ' .......... ' ..

88157:
88158: A' (4- OP 3C(
88159: APPlIED JOINT L(W)S, FR£E JOINTS

e
( 88168 : T-5e

88161: JOINT FOOCE X FORCE Y t1MNT Z
88162: 1 8.888 -9.885 -9.81

( 88163: 2 8.888 -178.643 -8.81
88164: 4 8.888 -179.648 -9.88
88165: 5 8.888 -8.888 -9.88
88166: 6 8.888 -178.648 8.88
88167: 8 8.888 -178.641 -8.88
88168: 9 8.888 -9.881 -8.88
88169: 18 8.888 -179.641 -8.88
88178: 12 8.888 -179.641 -9.88
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 8.88
88175:
88176:
88177:

;.: .,. ( . 88178: REACTI(H),APPlIED L<¥\DS SUPPOO JOINTS
88179:
88188: JOINT FORCE X FORCE Y H(J1ENT Z

88181 : 3 8.888 518.318 -e.88
88182: 7 8.888 467.732 8.88
88183: 11 8.888 464.538 -e.88
88184: IS 8.888 516.544 8.88(- 88185:
88186:
88187:
88188: FREE JOINT DISPlAC81ENTS
88189:
88198: JOINT X-DISPLAC81ENT Y-0ISPLAC81ENT ROTATI(tl
88191 : I 8.8888 -e.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 -e .8881 8.8888
88196: 8 8.8888 -9.8882 -8.8888
88197: 9 8.8888 -e.8883 8.8888
88198: 18 8.8888 -8.8882 8.8888
88199: 12 8.8888 -e .8881 -8.8888
88288 : 13 8.8888 -8.8881 8.8888
88281 : 14 8.8888 -9.8888 8.8888
88282: 16 8.8888 -8.8884 -8.8881
88283: 17 8.8888 -9.8818 -8.8881
88284:
88285:
88286:
88287: SUPPOOT JOINT OISPLACfHENTS
88288:
88289: JOINT X-0ISPLAC8100 Y-DISPLACEHENT ROTATI~_ 18218: 3 8.8888 8.8888 8.8888

\ 88211: 7 8.8888 8.8888 -e .8888
88212: 11 8.8888 8.8888 8.8888
88213: 15 8.8888 8.8888 -8.8888
88214:1
88215: ._----_.__.
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88216:

3Cf88217: 4' (5 OF-
88218: T5K88219: STRUCTURE HCFCO-ABUTl1ENT -( 88229 :
88221 :
88222:

( 88223:
88224:
88225: LOADING 2 LATERAL LOAD (188 KIPS)
88226:
88227:
88228:
88229:
88238 : MEMBER FORCES
88231 :
88232: HD1BER JOINT AXIAL FORCE SHEAR FORCE HlJ100

~ \:.: .\.: " ,. 88233: 1 1 8.888 -e .882 -8.88
88234: 1 2 8.888 8.882 -8.81
89235: 2 2 8.888 -8.883 8.88
88236: 2 3 8.888 8.883 -8.82
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

(e 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
88248: 8 9 8.888 -9.833 8.88
88249: 9 9 8.888 9.833 -8.88
88259: 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: 11 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 -8.888 -8.88
88263: 16 16 8.888 8.888 8.88
88264: 16 17 8.888 -8.888 -8.88
88265: ... -._----- - --- .... _-----e-----



,101 , .. . ,'",.. . '. .----
88266: A·/ C, GF 3Cf
88267:
88268: APPLIED JOINT Ll¥\DS, FREE JOINTS 7~Re 88269:
88278: JOINT FORCE X FORCE Y HctIENT Z
88271: 1 8.888 -8.882 -9.88
882n: 2 8.888 -8.881 -9.88

( 88273: 4 8.888 8.888 8.88
88274: 5 8.888 8.888 -9.88
88275: 6 8.888 8.888 -9.88

( 88276: 8 9.888 8.888 -9.88
88277: 9 8.888 8.888 8.88
88278: 18 8.888 -8.888 -9.98

( 88279: 12 9.988 -8.888 -9.88
88288 : ,13 8.888 -8.888 -9.88
88281: i14 9.988 -8.888 -9.98
88282: 16 9.888 8.888 8.88
8e283: 17 e.eee -e.eee -8.ee
88284:
88285:
88286:
88287: REACTHNS,APPLIEO LCW>S strPPORT JOINTS
88288:
88289: JOINT FORCE X FORCE Y HMNT Z
88298: 3 8.998 24.587 324.58
88291: 7 9.888 -14.751 324.58
88292: 11 8.888 14.751 324.58
88293: 15 8.888 -24.583 324.58,e 88294:
88295:
88296:
89297: FREE JOINT OIS?I.AC81ENTS
88298:
88299: JOINT X-0ISPlAW1ENT Y-OISPLAWENT ROTATI~

88398 : 1 8.8888 -8.8883 8.8888
88381: 2 8.8888 -8.8882 8.8888
88382: 4 8.8888 8.8881 8.8888
88383: 5 8.8888 8.8881 -9.8888
88384: 6 8.8888 8.8888 -9.8888
88395: 8 8.8888 8.8888 -9.8888
88396: 9 8.8888 -9.8888 -9.8888
88387: 18 8.8888 -8.8888 -9.8888
88388: 12 8.8888 -8.8888 -9.8888
88389: 13 8.8889 -8.8881 -9.8888
88318 : 14 8.8888 -8.8881 8.8888
88311 : 16 8.8888 8.8882 8.8888
88312: 17 8.8888 8.8883 8.9888
88313:
88314:
88315:
88316: SUPPORT JOINT DISPlAC91ENTS

I 88317:
88318: JOINT X-0ISPLACEHENT Y-0ISPLACEl1ENT ROTATIlJ'l

Ie 88319: 3 8.8888 8.8888 8.8888
88328 : 7 8.8888 8.8888 8.8888
88321: 11 8.8888 8.8888 8.8988
98322: 15 8.9888 8.8888 8.8888
98323:1
88324:
98325:



,.,. ..; .. ". . .", .... ".' " ..

e
88326: A· (1 of 70( 88327: ~I

88328: STRUCTURE HCFC[H\BUTMENT
/5k88329:

( 88338:
88331:
88332:

( 88333:
88334: LOADING 3 TRAFFIC L~DIt~

88335:
88336:
88337:
99338:

88339: HEMBER FORCES
88348:
88341: HEMBER JOINT AXIAl FORCE SHEAR FORCE HO£NT
88342: 1 1 8.888 -8.881 -8.88
88343: 1 2 8.888 8.881 -8.88
88344: 2 2 8.888 -58.582 8.88
88345: 2 3 8.888 58.582 -322.19
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,e 88349: 4 5 8.888 -5.554 61.88
88358: 5 5 8.888 5.553 -61.88
88351: 5 6 8.888 -5.553 91.62
88352: 6 6 8.888 -53.827 -91.62
88353: 6 7 8.888 53.827 -288.82
88354: 7 7 8.888 51.868 288.82
88355: 7 8 8.888 -51.868 8S.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 8.888 -6.713 -11.41
88361 : 18 11 8.888 6.713 -25.51
88362: 11 11 8.888 1.159 25.51
88363: 11 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 -8.88
88371 : 15 16 8.988 8.888 8.88
88372: 16 16 8.888 -8.888 -8.88
88373: 16 17 8.998 8.888 8.89

e 88374:
(

89375:
", ,-



. '.... 'i ....•: .. (\.. . , • ••• t" ••.•

88376:
88377: APPLIED JOIt-IT LtJiOS, FREE JOIt-ITS A' /8 OF 31e ( 88378:
88379: JOlt-IT FORCE X FORCE Y HCJ100 Z /5£2
88389 : 1 8.888 -8.881 41.88

( 88381 : 2 8.888 -58.581 -8.88
88382: 4 8.888 -58.588 41.88
88383: 5 8.888 -8.888 -8.88

( 88384: 6 8.888 -58.588 41.88
88385: 8 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:

.. ' .... : ..,
(

88395:
88396: REACT1lm,APPLIEO L(W)S StJIPORT JOlt-ITS
88397:
88398: JOlt-IT FOOCE X FOOCf Y HO'£NT Z
88399: 3 8.888 122.715 8.88
88488: 7 8.888 184.894 -8.88
88481: 11 8.888 7.8n -8.88
88482: 15 8.888 -1.159 8.88(e 88483:
88484:
88485:
88486: FREE JOlt-IT OISPlAC8'lNTS
88487:
88488: JOlt-IT X-0 ISPLAC81ENT Y-0ISPI..ACEHENT ROTATI(J-j
88489: 1 8.8888 -8.8882 8.8888
88418: 2 8.8888 -8.8881 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
88414: 8 8.8888 -8.8888 41.8888
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 JOIt-IT OISPlAC81ENTS
88426:
88427: JOIt-IT X-0ISPI.AC81ENT Y-OISPLAC81ENT ROTATI (J-j

'.e 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'



.~~ ," .•.•:.. ' .. ,''1.. " .•.• '.' I •.
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88434: A' (~ (1~ 39
98435:
98436: T::5<'

(
88437: STRUCTURE HCFCD-ABUTHENT
88438:
88439:
88448:
88441:
88442:
88443: LCWlING 4 TEMPERATURE PLUS SHRINKAGE:
88444:
88445:
88446:
88447:
88448: HENBER FORCES

88449:
88458: H£I1BER JOINT AXIAL FORCE Sf£AR F~ Hll1ENT
88451 : 1 1 8.888 -iI.815 -iI.83
88452: I 2 8.888 9.815 -8.85
88453: 2 2 8.888 -iI.822 8.81
88454: 2 3 8.888 8.822 -8.13
88455: 3 3 8.888 147.587 2387.72
88456: 3 4 8.888 -147.587 -1496.43
88457: 4 4 8.888 147.588 1496.43
88458: 4 5 8.888 -147.588 -685.14\e i 88459: 5 5 8.888 147.518 685.14
88468 : 5 6 8.888 -147.518 126.16
88461 : 6 6 8.888 147.511 -126.16
88462: 6 7 8.888 -147.511 937.48
88463: 7 7 8.888 -iI.881 -144.28
88464: 7 8 8.888 9.881 144.27
88465: 8 8 8.888 -iI.881 -144.27
88466: 8 9 8.88e e.881 144.26
88467: 9 9 8.e8e -iI.882 -144.26
88468: 9 Ie 8.888 9.882 144.25
88469: 18 18 8.888 -iI.882 -144.25
88479: 18 II 8.888 8.882 144.24
88471 : 11 II 8.888 -147.585 -937.44
88472: II 12 8.888 147.585 -21.34
88473: 12 12 8.888 -147.582 21.34
88474: 12 13 8.898 147.582 -685.18
88475: 13 13 8.888 -147.499 685.11
88476: 13 14 8.888 147.499 -1496.35
88477: 14 14 8.888 -147.498 1496.36
88478: 14 15 8.888 147.498 -2387.68
88479: 15 15 8.888 -iI.888 -e .81
88488 : 15 16 8.888 8.888 8.88
88481: 16 16 8.888 -iI.888 -8.81
88482: 16 17 8.888 8.888 8.81
88483:

e 98484:

, ",



(

(
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88485:
88486: APPLIED JOINT LOADS, FRfE JOINTS A· 2-C> OF 39
88487: /3e88488: JOINT FOOCE X FOOCE Y H(KNl Z
88489: 1 8.888 -i.815 -i.83 -
88499: 2 8.888 -i.887 -8.84
88491: 4 8.888 8.888 8.88
88492: 5 8.888 8.882 -8.88
88493: 6 8.888 8.881 -8.88
88494: 8 8.888 -8.888 -8.88
11495: 9 8.888 -8.888 -i.88
11496: 18 8.888 -i .88 1 -8.88
11497: 12 8.888 8.183 8.89
88498: 13 8.888 8.883 8.81

R£ACTlcm,APPlIED L(W)S SUPPORT JOINTS

ROTATlCI'I
8.8882

-8.8888
8.8888

-8.8882

ROTATlCI'I
8.8882
8.8882
8.8881

-i .8881
-i.8881
-8.8888
9.8888
8.8888
8.8881
8.8881

-i .8881
-8.8882
-8.8882

t1MNT Z
2387.59
793.28

-793.28
-2387.68

Y-0 ISPlACWNT
8.8898
8.8888
8.8898
8.8888

Y-DISPlACEHENT
-i.8826
-8.8813
8.8888
8.8887
8.8883

-8.8881
-i.9982
-8.8881
8.8984
9.8887
8.8888

-8.8813
-8.8826

FORCE Y
147.529

-147.513
-147.583

147.498

SUPPORT JOINT DISPLACEHENTS

FREE JOINT DISPLAcoorrS

FOOCE X
8.888
8.888
8.888
8.888

X-DISPl..AW1ENT
8.8888
8.8889
9.8888
8.8898

X-0ISPlAC8'1ENT
8.8888
8.8888
8.8888
8.8888
8.8888
8.8889
8.8888
9.8888
8.8888
8.8888
8.8888
8.8888
8.9888

--18499: 14----f.f89----8~eT---8j8--- ------ -- ----- --.------.------- -.- ------
18588: 16 8.888 -8.888 -i.88
89581: 17 9.889 8.998 8.91
88582:
88583:
885141
88585:
88586:
88587: JOINT
88588: 3
88589: 7
88518: 11
88511: IS
88512:
88513:
88514:
88515:
88516:
88517: JOINT
88518: 1
88519: 2
88528: 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: 1
88542:
88543:



~ '!". 1···· -: '. '. I"~,' : : .. : .

e
88544: A· 2. oF- 3°
88545:
88546: STRUCTURE HCFCD-ABlJTl£NT 7-:5£
88547:
88548:
88549:

(
88558 :
88551:
88552: HEHBER FORCES FOR H£HBER

(
88553:
88554:
88555: LOADING JOI~ AXIAL FORCE SHEAR FORCE HMNT
88556: ! ! 9.999 -e .995 -e.9!

(
88557: 1 2 8.888 37.138 -182.11
88558: 2 I 8.888 -9.882 -9.88

('
88559: 2 2 8.888 8.882 -8.81

'.' ,,'
88~8: 3 1 8.888 -9.881 -9.88
88561 : 3 2 8.888 8.881 -8.88
88562: 4 I 8.888 -9.815 -9.83
88563: 4 2 8.888 8.815 -8.85
88564:
88565:
88566:

\e 88567: H81B£R FORCES FOR H818ER 2
88568:

(
88569:
88578: Ltw>ING JOI~ AXIAl.. FORCE SHEAR FOOCE NCt1ENT
88571 : 1 2 8.888 -287.773 182.18
88572: 1 3 8.888 244.898 -1346.95
88573: 2 2 8.888 -9.883 8.88
88574: 2 3 8.888 8.883 -9.82
88575: 3 2 8.888 -58.582 8.88
88576: 3 3 8.888 58.582 -322.28
88577: 4 2 8.888 -9.822 8.81

( 88578: 4 3 8.888 8.922 -9.13
88579:
88588 :
88581:
88582: MEHBER FORCES FOR HEHBER 3
88583:
88584 :
88585: LlW)ING JOI~ AXIAL FORCE SHEAR F~CE HCtENT
88586: 1 3 8.888 265.428 1346.94 I

88587: 1 4 8.888 -228.295 18.77
88588: 2 3 8.888 24.584 324.51 _ ( (1 ,

88589: 2 4 8.888 -24.584 -189.38
88598 : 3 3 8.888 64.134 322.28 'I .

88591: 3 4 8.888 -64.134 38.53 - .' ..

e 88592: 4 3 8.888 147.587 2387.72
\ 88593: 4 4 9.988 -147.587 -1496.43

88594:
. . ." ._~~-_.......... ,_ .
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(e 89595: .. --

A· 22- OF 3198596:
98597: HEMBER FORCfS FOO HEMBER 4 --;5R/ -
885981

(" 98599:
98688: L~DING JOINT AXIAl.. FORCE SHEAR FORCE H(J1OO
98681 : 1 4 8.888 57.655 -18.77
88682: 1 5 8.898 -29.538 225.78
88683: 2 4 8.988 24.584 189.38
88694: 2 5 8.988 -24.584 -54.99

( 89695: 3 4 9.989 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
88669:
88618:

( 98611 :
~:: •t· -.,

88612: HEHBER FORCES FOR HEHBER 5
88613:
88614:
88615: LlW>ING JOINT P.XIAL FORCE *AR FOOCE HO'ENT
88616: 1 5 8.888 29.529 -225.78 l--'-

88617: 1 6 8.888 16.596 236.59
89618: 2 5 8.899 24.584 54.89 .--

,e 89619: 2 6 9.988 -24.584 81.12
88628 : 3 5 8.889 5.553 -61.88
89621 : 3 6 9.888 -5.553 91.62

~

99622: 4 5 9.998 147.518 685.14 I ' -
98623: 4 6 8.989 -147.518 126.16
88624:
89625:
88626:
99627: HEMBER FORCES FOR HEMBER 6
89628:
88629:
88638: L<W>ING JOINT AXIAl.. FORCE SHEAR FORCE HlI1ENT
98631: 1 6 8.898 -187.236 -236.59
88632: 1 7 8.988 224.361 -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 8.898 53.827 -288.82
88637: 4 6 8.898 147.511 -126.16
98638: 4 7 8.898 -147.511 937.48
88639:
88648:



'.1Ii .....•,
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( e 88641: A·Z3 cJf=- 3188642: HEHBER FORCES FOR HEHBER 7

(
88643: T~R
88644:
88645: LlW>ING JOINT AXIAL FORCE Sf£AR FORCE M01ENT

c-.. I

88646: 1 7 8.888 243.372 895.38 . v·
( 88647: I 8 8.888 -286.247 341.15

88648: 2 7 8.888 9.833 188.16 "
88649: 2 8 8.888 -9.833 -54.88

( 88658 : 3 7 8.888 51.868 288.82 0/

88651 : 3 8 8.888 -51.868 85.25
I :,'.

88652: 4 7 8.888 -6.881 -144.28
88653: 4 8 8.888 8.881 144.27
88654:
88655:
88656:
88657: HEHBER FORCES F~ HEHBER 8

OO;t. oo ;·, 88658:
88659:
88668: L(W)ING JOINT AXIAl. FORCE SHEAR FOOCE 11CJ1ENT
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 -6.881 -144.27
88668: 4 9 8.888 8.881 144.26
88669:
88678 :
88671 :
88672: H818ER FORCES FOR ~ER 9
88673:

(. 88674:
88675: LOADING JOINT AXIAL FORCE SHEAR FORCE HCtENT
88676: I 9 8.888 -1.528 -434.89
88677: I 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
8UB4!

• ".0 01 ...
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89685: A' 21- of 3i
88686: -r-L.k89687: HEMBER FORCES FOR H81BER 19 r -'"
89688:

( 88689:
89698: LCW>ING JOINT AX IAI... FORCE: SHEAR FORCE Ha1ENT

(
88691: 1 18 8.888 -289.285 -324.44
88692: 1 11 8.888 246.418 -928.72
88693: 2 18 8.888 9.833 -54.88

(
88694: 2 II 8.888 -9.833 188.16
88695: 3 18 8.888 -6.713 -11.41
88696: 3 II 8.888 6.713 -25.51

(
88697: 4 18 8.888 -i .882 -144.25
88698: 4 11 8.888 8.882 144.24
88699:

~.". \.,;' ,I' (,. 88788 :. ~ ",

88781 :
88782: HEHBER FORCES FOR HEHBER 11
88783:

( 88784 :
88785: LOADING JOINT AXIAL FORCE: SHEAR FORCE HCtENT
88786: I II 8.888 218.127 928.72

(- 88787: I 12 8.888 -174.252 346.51
88788: 2 II 8.888 24.584 216.34
88789: 2 12 8.888 -24.584 -56.54

( 88718: 3 II 8.888 1.159 25.51
88711 : 3 12 8.888 -1.159 -17.97
88712: 4 11 8.888 -147.585 -937.44
88713: 4 12 8.888 147.585 -21.34
88714:
89715:

( 88716:
88717: HEMBER FORCES FOR HEHBER 12
88718:
89719:
88728: LOADING JOINT AX IAI.. FORCE: SHEAR FORCE H0100

(
88721: 1 12 8.988 3.611 -346.51
89722: 1 13 8.898 26.764 294.42
88723: 2 12 8.988 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 21.34
88728: 4 13 8.888 147.582 -685.18
88729:
88738 :

" !
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/.3 M ;6xM M ;8xM M t<3xM M ;3xMFACTOR
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VV 0 T {O'1-, '2. 0 + 11.4- 0 + 34-.7 ()- -
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o mO
; n z-<
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~~ Zz
~~ m
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W
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&@ &® /16) TOP OF CAlssoN
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D ( - /345,0 -131--5", () + Z'lS.'O + 2'2..r;, 3 - EY1S, 3 -895:3

L1- I 0 - 3ZZ,'Z 0 + GI. ( 0 - lOO. I 0
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LOAD{N~
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S+\" f) ~ 2301.7 0 ! b~S. Z. 0 ! 14~.3 /)

E~ 0 ~ 4~~,"3 0 r 70·1 0 t 15c'c, ( 0
ToTAL MOMENT -/7/7,4- '1' '2.Cf s-, '3 -/111.-,( &@ 'I

,325 X I
IMOMEN}/1,rr< E 5S --/373,9 - B'i3Q,7! II+ ,n -;'0 ? - 1-<t-~, SINCR. o _ ~ ,~
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JOB NO. ( G49.....,....-_
DESC. 75' 711 AvE

M C-FC-D

---8I5uli'1 S-. Nr Dc:J I 6 ~l .
. .- - -------

FleXU(ZE ~EI!'Jo 0) ~y-T.

ROYDEN
ENG I NEER I NG

COMPANY
PHOENIX, ARIZONA PH. 27g- 35.1

•
Tk~ /.Jj A'x. , M I) I ~ i:::=.f\J T oc c u fZ ~---. UN D r?R

t..OADr!V G ~ 'WITH T~P, Cf SHk.{tv~1\-6--t-
gFI;J Gr -rH-E- 1'1 AJ o~~ W 1\/ (K I rJv (0 K ,
T"JTt\L 1'--10 ( ~ l.:2..7\) T / J' '3/7 c(, 7 {:::- F T

Tr< '! DO<J t3 L E Re-J IJ. [?E"A M

T
Cl a

o 0

In c,s II

71, 'j'~B x. I, S Co fIJ '2 >< L 1- K)'1:

(1..-

3/71,(( ~,-FI

r 7 5Cf I 7
/12..1, 7 r.-FT

] F:UN
WORKING STRESS DESIGN:

FOR F'C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE STRESS:
FC=I.6 KSI AND FS=24.0 KSI

8EA~'1 l·<J I DTH (I NCHE:::;) : J
uvE IG~II

~ 5-7-t/(
------- - ----.._- -_.. "-

DEPTH TO F:EIt',JFORCING (INCHES):
?65

REQUIRED MOMENT CAPACITY (KIP-FT): I

?1420.20

AREA OF REINFORCING STEEL:
12.3573518 ............. SQUARE I t',JCHES

------
PERCENT OF BALANCED STEEL RATIO:

-~~ r L,30 =- 7, 9
1,5(Y

22.773'1657

Fe (KSI) =
FS O:SI) =

.15t:3243c.82
24



ROYDEN
, ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 27V- 3541

JOB NO. 101-.-0
DESC. 7 5 W !riff

MC-PC. D

•

A(5UTM~:!.'JT D~~J__sl_·L .__.__
-- - . ----------_._._-_._-------_._--- -_.. _---

FLex V r2"E" P c---f!'J . f? E7-rJ)a;--7\J CA I sse!\J D

~rH re M4)(, M j P'~ t: !\ff 0 c..c 'JK 2 'J N Dt2t:Z
L () A Dr Ai G ~ vv \Itl i£Y"v\ P f J' (-{--tC Itv t..I\-G E
f? G> /!'-J C::t (fte- t-/! AJ ')~ c".) N ((2 lev t-o R-.-

Ti--t--e ,() IA L M<J I'JI r:::-N T' /S + 777, 7 K-;Z::= (

T4J e- f'/(!\ y, rJE- G. (/ -1 j ( 1 f:-'7\J( I ~ - 34-G- G .j...., - p (
F(Cr.) (/) C JIV~ I IV C...., =SZ=.

rrH-E No t'--'1 e----rv (S -{-7 77, 7 ANt> - ']'1--0 (~ ARe
<.... E.~'; :: 7-f-!/\t',J (, '2 x C-R A C /' (tV cq V-VI d I -1 1::::7\.) (

() F 2 9 ) /) I S"' k - F \ ( Se-E' PIC::,Z () [~ : f 6 t'-l)
'Tf{-e.'eC~· ~°9.f( f(E)IJ. P1}fZ C3-° J!+--\: pas, ~ 1'11:("
M') t ~ F1V ( 0 F- 1133 >< 77<') I 7 (<.~ F'r Co /031-,3 't--

K-Fi

] F:LN
WORKING STRESS DESIGN:

FOR F'C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE STRESS:
FC=I.6 KSI AND FS=24.0 KSI

E:EAt'-l ~',n DTH I ItJCHE::;;. :
'7>72

DEPTH TO F~EIt',JFI]F~CING 0: INCHE:::;) :
?67

f':EOU I F~ED t"lCIt"1Et-.JT CAPAC I TY (~( I P-FT) :
':=' 1034.34

AREA OF REINFORCING STEEL:
8.73127722 SQUARE INCHES

PERCENT OF BAL'~CED STEEL RATIO:
15.610'7'59

USEB-tFI!

T <f rs

FC Cf<SI) =
FS (KSI) =

. 5558~3 8~:

24

B,7~~

(.5 Cp
= 500



ROYDEN
ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 27g- 3541

JOB NO. 10 1:°
DESC. 75: rtf- ev E

MCFc

A!iUJ~_~_-~~?~__T ye Sf 6 N
FlE,<VKE' RET/N ,cV rNt. CI\! S)'Q/v2

I'H--E 01\ A'y. l( It V f'/\. L dAJ) IN G 0 c CU R­
co A. 1> I N C:1 r-,

IQ T1\ L I /\ J I- "\ "E:.oJ r ! S - I Q '1 r:; I <{-- K - F=". 1/

1)L:· Sf . I N t -1 r:J ( 1 ~--1V T / I "3"5 x f 0 ?~ 1- -== /4-5 G(~,3 {\- F',

JRUN
WORKING STRESS DESIGN:

~ .~ I (
".J "-

-l~ 4- ~

FOR F'C=4 KSI AND FY=60 KSI
MAXIMUM ALLOWABLE STRESS:
FC=I.6 KSI AND FS=24.0 KSI

E:EA~'1 ~..·n DTH (I NCHE'::;) :
?72

DEPTH TO RE H,lFOPC It'lG <INCHES) :
?67

REQUIRED MCMENT CApACITY <KIP-FT):
.-;:, 1456.88

AREA OF REINFORCING STEEL:
12.2981062 SQUARE INCHES

PERCENT OF BA ANCED STEEL RATIO:
21.98821t:5

I
I
I
I

_J ._._ - - .- I

Fe (f<~3I)

FS (f<:=;I) =
.c,70160144
24

(~ , :s 0 = 7. Bb
/,5(0
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ROYDEN

ENGINEERING
COMPANY

PHOENIX. ARIZONA PH. 27Q- 3541

JO B NO. / () T-:-O:-=;;:­
DESC. 7P Ir't AVe-

MC-Fc-L>

DcS(GN

SHT. A 'J7 OF 31'
BY A ':".::1 '1'>
DATE J'r::rr 'Z 7, /181-
~

\~

CAP
~ .7'; IC,L F

W W
I' 17, 00 / 7/

$UPt"r:<.STr<, -t- GIR.\)€"R.
TRA-{::::'F=-\ c.. l. ' L

A (]rJI. CA P 1.>. l. ,
TEf r") P, -t- SH-R,
\AI ( N D CO A·I). .j

D,l.. :::.

.::.

17(),7 K

55,,0
57. Li­

/47,5
'9, (

-4-4-3 I "3- I

•

"K
4-4-3,~

\

~I

/ 'Z

I FA<..E of

~l,

\
\

C~~-~~-:1> [5y C'NU2qE

/1Jc=::- ,95/4--000

Vc =- /1)~ x 71.-"" ~5' - 28 (I L k



ROYDEN
ENGI EERING

COMPANY
PHOENIX, ARIZONA PH. 27g- 3541

JOB NO. 104~()
DESC. 75 -rTf AVE'

MC-EC-I>

SHT. A· 38 OF ~3:::..:.:1:,--_
BY A C;;J is
DATE sffi- 27, 1984-

_ t

,Ucv!--C',
"'-----~

CA· r::> S H·Ef\ k

/((;/, (K
7"C- x Co5

0, D3q-

A" ~ (1)- v-c~ 6\N J
\S

FoR. :s = Ib II

A v c- @, r)3cq-) 7 c:. (/ L )
/rz.4 ;>

/. Zz.<f- =- '2,78
11·1-- ·_-

\ (c '.~- OF

~ J __ ' .~

•

/ I c·y- 6F
uP TO

z - *~ ~ ~) /'2 II

5' F f? :) /~ f- A. CeO t:= C A) L. ,

'2 .- ~~~.::D .___ ;) I.~ (( c C .IE--
'.J) f{ ~: J' '_'
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ENGINEERING

COMPANY
PHOENIX, ARIZONA PH. 21g- 3541

JOB NO. ! QcfO
DESC. IS' TIL A \/ E""

-J'\ c£c- D

~"

T
I

f\. 17"' 18 "1, z (

CLA~ T'Jp it II
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