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RovpeN

JOB NO 1040 swr.fs'{' oF 5
ENGINEERING pESCc_ 79 TH AVE 8y AGD '
® ~ COMPANY MCECD oate_JULY (7,984
. PHOENIX, ARIZONA PH. 279- 3541 o
) ESTIMATE 0F SCOUR DepTH
® =HwA METHOD

RER YHIGHWAYS IN THE RIVER &N VIRANMENT

o PIER. PIAMETTR. .= 5,0 FT
WATER  p&PTH Vi = /8,0 FT
. WATER VELOCITY . Vi = 5 FT/vec
FROUPE NUMRER_

o < 50 - 0.208

o | ><322Z/ 5> ,_
Ns o=

¢ RO

Z'O(%30'05 E,O'% | [‘é&' (95”]

=70 _‘2'9_}0 ,<.208>
‘ 18.0 '
o

Caé%} (507

18.0(.4127) = 7.97 er

.

1}

0. 4427
° = \/3, B

Ly e SR L3(R) - 35 e




RovbpeN . JOB NO 10-4-0 swr<S Z %

Z5 1 AVE BY
o CRompANY S °"°Mu=c4> oure VY 31,1982

PHOENIX, ARIZONA PH. 279- 3841 »

) E"ST/MA”?"E‘ o= JCDUR DE‘P’TH

FoR EFFECTIVE . PfrE7€ DIAMETERS oF
NARIOUWS WIDTHS

o . Seous ,03>\( <2>( 3oc,s< m\o43

0. G 0 0.43
. | 3)(/8)(2)('8) SQ‘;T@Q
| - 25821< >°°5

a D i, 500 (FT
é 11.6635612
) | m 4.5 122864535
S 12.8927884
° 7.5 13.4841223
4¢ 7 +7 —>|8 14.0418141
‘8.5 14.6269967
/ 9 15. 1806544
5P 12tz 9.5 15.7234441
10 16.2567176
® 18.5 16.780539
11 17.2554985
| 11.5 | 17.8027239
—— 12 18.3020893
Sx +% 12.5 18.7942227
13 19.2795121
® 13.5 - 19.75831807
14 . 20.238941
'14.5 © 206976988
3,(5@5 —— 15 21. 1588558
o

NOTE . THE ARINE DEPTHS DO NOT
INCLUDE JScovr: /NCK':“AJEJ‘
DUE TO PIER BEIN & .
o ) | . SKEWED TO DIKECT/ON OF
CHANNEL FLIW.
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iU)
11)
12)
13)
14)

ROYDEN ENGINEERING CO.
75TH AVE BRIDGE OVER ACDC
9/4/84

N

$SKEW ANGLE CALCULATION

$

RES FCD 1 999

LAN 101 110 900 100 90 00 00
LAN 101 108 901 100 90 00 00

ANG 900 110 106
ANG 901 108 106
SAVE FCD 1 999
FINISH

42"
E(Zgr 30)

- /57
C MAX. Skew

3'3d OF &

- RALLEL
€ m gﬁﬁgﬂm\wﬁ \
| EloW -

IN FLOW DireceT (0N



4 oF 5

.) PAGE 1

@ ROYDEN ENGINEERING CO.
75TH AVE BRIDGE OVER ACDC
9/4/34

¢ 5%
( ©6) ISKEW ANGLE CALCULATION
( 6)$
«( 7)3%

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

L
( 9) *** COMMAND LAN 101 110 900 100 90 00 00 ***

PT= 900 YCOORD= 957874.0973 XCOORD= 407796.4709

( 10) »** (COMMAND LAN 101 108 901 100 90 00 Q0 **x
PT= 901 YCOORD= 957646.2458 XCOORD= 407804 .4859

e
( 11) *** COMMAND ANG 900 110 106 *x ' ‘
70 41 55,892

ANGLE FORMED BY POINTS 900 TO: 110 TO 106 =
( _12) *** COMMAND ANG 901 108 106 **x*
A )E FURMED BY POINTS 901 TO 108 TO 106 = 68 14 37.608

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

END COGO

e




ROYDEN Jos nosfoqg;gﬁe_ s,,,SS orbs
o E“é‘ék:‘ffﬁ#"“ e ECD — oare S€P7‘ 5,(79%
ESTIMATE OF SCOUR DEPTH . N
o —
CORRELTION [FoR SKEWED FLOW, DIRECT/ON
° MAX, SkEW AneLe 1S -5
‘5/¢ COLUMN (’ryﬁ> 22‘0:\ Q@P/E’g
® . =15
‘\ b~ 6.0 J .
Q= C,QJLUMI\I DIAMETFIQ PLUS ><
. X~ 760(3,,\1/5)%7@0(7—%/ /5= 1.6
q -« 5,0 %+ /,(a@ = G, 66 v
| ose Q0" O comMpPEN SATE
¢ : | | FOR DEREIS
% 7%
® MUL‘{'/PC.[&‘IZ FACTO,Q —oR sc,ouz{
ANGLE OF 'a y/
Am:svf‘ %"& é? g4+ /CF-/Z
. : (] .
ke /.90 7,90 (/.00
[*~/5" /.08 (09 L
¢ ) /5° 2,00 7.,50

EST/MATED SCoUR = /5./8 C/' 09) = /6,55 /. :

‘ |




e ROYDEN JOB NO ‘;/50747§0AVE' smV’/ /3;
ENGINEERING c
COMPANY T TACECD oate JuLY /8 1‘734

PHOENIX, ARIZONA PH.279- 23541

VER[ cmm‘/o/\/ OF COMP(/‘TE‘IQ PR,MT~007-

TMPACT TFACTOR

16 +12%
3737 o
NM.
N e T (1%’ T 2 T /e’ T
A 4 < D ! &
FIXed END MO ENT
3z% - :
-+ 102 )
Ty 7?) M = (323(14-)[1023 (:4+/f® 22073 e
e 2(/16)
L ue’ 1, '
{ 7 iy e
| AK |
28 29/
g M = ) (8Y65\ (25 +118) = 105,47 epr
o ) S e e)® |
226.20 K-FT
A B L D g
B K115 R ) R 7 5 |
reM, o +3:2 e * olo oo 0
BA L - [40.3]-/85.7
c.9, _ + 231
| - 465-465
: -+ 23, + 233
~10.0|-13.3 - 13,3~ /9.0
+ 6.7+ 6.7
~ G'-’ -~ 6-7 v
FORC |0 +I759~/T5.F +46516.5 410.0]-/9,0 Q




"RoYDEN so8 no.___ [ o040 | snry'z OF G

ENGINEERING pesc 25 T __AVE" gy _AGD
COMPANY MCEC oare JULY /B (784

PHOENIX, ARIZONA PH. 279- 3541

VERIFICATION O CcoMPUTER PRINT-00T
Fdlaf SHEAR & M"’OME/\:/:IH

22" 32" 8% |
1#'L14] s’ 5‘9

| _ 75.9 -FT
’ G0 2 |

: A , B

EME =0 +)
| 1759 + 116 88(&)—1- /02(3’2)
Wq? 32,67

(32 6‘?+32>/2@“7 -*-‘ 78 08 \<‘

NOTE © THIS (8 THE SAME PRINT —9UT

e MALVE S FOR XMV SH
o éﬁﬁi
Q /
THE L,EF- END oF MEMEER 1_




! . | ROYDEN so8 no._ (29 smV'B oF &
® ENGINEERING pesc.1S It _AVE ey AGD
COMPANY M ECD oare VLY (B, /789

PHOENIX, ARIZONA PH. 279- 3541

D

@ 80857:8LL NO. 1. NEGATIVE LIVE LOAD MOMENT ENVELOPE AND ASSOCIATED SHEARS
1 60058:0MEM  LEFT 1 PT  .2PT  3PT  4PT SPT  4PT 7PT 8PT .9PT  RIGHT

880592 NO :
06840:8 | 8. -77.  -154, -231,  -388,  -385.  -442,  -539. =616, -998. -171f.

(- 08841 SHEAR 8.0 ~6.8 -6.6 -6.6 ~6.6 -6.6 -6.4 -6.4 -6.6 -26.3  -72.¢6
00062:0 2 -1712, -1839. -733,  -489.  -445. -448. 616,  -591.  -628.  -899. -1546.
o 80043: SHEAR  78.1 20.9 11.8 2.1 2.1 2.1 2.1 2.1 -9.6 435 -67.1
(1 80844:8 3  -1544. -899. -428.  -591.  -414.  -448.  -445.  -489. -753. -1839. -1712.
88945: SHEAR 7.1 43.5 9.8 =2.1 -2.1 =2.1 -2.1 -2, -11.8  -20.9 -78.1
00044:6 4  -1712.  -998.  -416. -§39. -442. -385. -388. -231. -1, -7. 8.
g 90847: SHEAR 72,4 26.3 6.4 4.6 6.4 8.6 8.8 6.8 8.6 6.6 6.8

80048: JACCONT PAGE 4
° 898¢9: —ENGINEERING COMPUTER CORPORATION-- TUE, JUL 17 1984
o 90078:6LL NO. 1. POSITIVE LIVE LOAD MOMENT ENVELOPE AND ASSOCIATED SHEARS
06704 LEFT  LIPFT  2FT  .3PT  4PT  SPT  .4PT .7PT 8P  .9FPT RIGH
88872t NO
¢y 00673:81 - 8. 780, 1315, 1622, 1748,  1786. 518, 1181, 735, 4. 209,
89874: SHEAR 0.8 473 567  48.8 3.9 385 477 560 -63.5 -4 1.8
P 00675:0 2 269, 291, 9. 1152, 137, 1432, 136, 1123, 3. 451, 44l

{  88874: SHEAR  -9.8 28.4 38.5 49.2 3%.3 -3.3 -40.4 -B.2 -59.4 - -27 9.6
80477:8 3 441, 451. 743, 1123, 138, 1432, 1376, 1153, 779. 291. 289.
08678: SHEAR  -9.¢ 2.7 59.4 %8.2 4.4 8.3 -39.3 -49.2 -58.5 -42.8 9.6

) 06679:8 4 29, . 304. 735. 1181, 1518. 1784, 1748, 1622, 1313, 788. 8.
06688: SHEAR  -1.8 39.4 83.9 3.1 2.7 385 -89 -4.8 -7 -4.3 8.0

PY 80981 1ACCOUNT - PAGE 7
{ 00882 —~ENGINEERING COMPUTER CORPORATION-— TUE, JW 17 1984
80983:6LL NO. 1. LIVE LOAD SHEAR ENVELOPES AND ASSOCTATED MOMENTS

90084:0MEMBER ) LEFT. I PT  .2PT  3PT 4PT SPT 8PT 7P 8PT .9PT  RIGHT .
(  86685:0P08. V é7.3 36.7 4.5 3.8 27.8 19.4 12.3 6.2 3.1 1.9 i
880842 HOM. 768,  1315. 1617, 1787. 1611, 1343. 1682, 574. 140. 139.
o 60087: NEG. V -7, ~9.3 -15.8 -23.9 -4.3 -44.3 -53.8 -2.5 -M.3 -77.2 -87.8
(  00898: MM. 8. 484, 7. 1384, 1638, 1659. 1497,  1IA. 731, 218, -1253.
68889: RANGE 85.4 26.8 1.6 78.3 1.1 72.1 73.4 4.8 76.5 8.3 88.9
60698:8LL NO. 1. LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED MOMENTS
( 00991:0MEMBER 2 LEFT .1 PT  2PT 3PT M4PT 5PT WSPT 72PT .8PT .9PT  RIGHT
60092:0P05. V. 85.4 74.4 84.5 .9 44.9 . 3.1 27.6 21.2 1.1 14.0 13.7
o 88093: MOM. -1234.  -428, 79, 1148, 1344, 8e1. 735. 688, 467, 712, 371,
¢ 80894: NEG. V  -9.4 9.7 -12.8 -18.1 -28.1 -35.9 -48.8 -84 ; -65.5 -1 -82.6
88695: MOM. 139. 448, 397, 834, 1262,  138f.  1330.  1ifl. ° 748. 252, -~1114.
80094: RANGE 4.8 84.1 7.3 73.8 71.8 71.1 73.6 77.2 81.5 88.1 96.3

(  88897:8LL NO. 1. LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED MOMENTS .
80098:0MEMBER 3 LEFT A PT  2PT 3PT  4PT  SPT  4PT  2PT BPT  9PT RIGHT
® 88099:0P0S. V. 82.4 4.1 85,5 3.8 44.8 3.8 26.1 18.1 12.8 9.7 7.4

( 0018d: MOM. -1114. 232. 748, 1111, 1338, 1381, 1262, 357. Jé6. 447, 139.
80161: NEG. V -13.7 ~-14.8 -14.1 21,2 =276 -35.1 -44.9 849 -4 -M4.4 -84
80162: MM, . 712. 716. 986. 1847, 1894, 1344, 1148, 779, =389, -1253.
( 08183 RANGE 96.3 88.1 81.5 7.2 73.8 1.1 1.0 73.8 77.3 84.1 94.8
88104:0LL NO. 1. LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED MOMENTS :
o ) 80185:@MEMBER 4 LEFT  .IPT .2PT 3PT 4PT 5PT W4PT 2PT 8FT .9PT  RIGHT
( 00186:0P0S. V  87.9 77.2 78.3 62.5 93.8 44.3 34.3 23.9 15.8 9.3 7.3

80187: MM, -1253. 210, 731, 1475, 1497, 1659, 1638, 1304, 777. 484, 8.
60168: NEG. V  -1.9 -3.1 -6.2 -12.3  -19.6 -27.8  -36.8 -44.5 ~ -56.7  -67.3 -78.1
( 88189: NM. 139. 327. 574, 1802, 1343, 1811, 1787, 1817. 1315, 789. 8

88110: RANGE  88.9 88,3 265 748 7.4 721 71 783 M4 6.4 85.4




PER=70PeNrRAY 3

MWNER,

wwwsarwr wwe ¥ v 7o [ 2 I 9.7 49,y 3J.1 Y443 1.2 18.1 14.9
000893: MOM. -1254.  -428, 179. 1140, 1344, 881, 733. 484. 447, 712,
80894: NEG. V  -9.4 -9.7  -12.8 -18.1 -28.1 -35.9 -44.8 -34.8 -45.5 -74.1
60895: MM, 139, 448, 397. 834, 1242, 1381, 1338, 111, 748, 252.
80094: RANGE 94.8 84.1 77.3 73.0 M8 71 73.4 7.2 81.5 88.1
80897:6LL NO. | LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED MOMENTS
800898:8MEMBER 3 LEFT APT O 2PT J3PT A PT S PT 4 PT JPT 8PT 9 PT
80999:0P0S. V.  82.4 74.1 83.3 34.8 46.8 35.8 24.1 18.1 12.8 9.7
00108: MM, -1114, 252, 748, 1111, 1338, 1381, 1262. 397, 348, 447,
88181: NEG. V -13,7 -14.8  -16.1 -21.2  -27.4  -35.1 -44.9 -54.9 -44.3 -M.4
08182 MM, 371, 712, 714, 984. 1047, 1094, 1344. 1149, 779, -349.
80183: RANGE 98.3 88.1 81.5 7.2 73.4 1.1 71.8 73.8 77.3 - 84.1
88184:8LL NO. 1. LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED MOMENTS

80185:0MEMBER 4 LEFT A PT 2P JPT AP S PT 4 PT JPT 8PT SPT
88184:0P0S. V. 87.8 77.2 78.3 82.9 33.8 44.3 34.3 23.9 15.8 9.3
86107: MOM. -1233, 219, 731, 1175. 1497, 1459, 1638, 1384, 777. 404,
90188; NEG. V  -1.9 -3.1 -6.2 -12.3 -19.4 -27.8 -36.8 . -44.3 -56.7 -41.3
88189: NOM. 139. 327. 574, 1802, 1343. 1611, 1787. 1417. 1315, 788,
80118: RANGE 88.9 88.3 74.5 74.8 73.4 72.1 71.1 78.3 71.8 76.6
80131 JACCOLNT PAGE 8
80112: -~ENGINEERING COMPUTER CORPORATION-- TUE, JUL 17 1984
80113:0LL NO. 1. LIVE LOAD SUPPORT RESULTS

90114:8 MAX. AXIAL LOAD MAX. LONGITUDINAL MOMENT

88113: AXIAL  =—--—MOMENT=~-~-- AXIAL - -MOMENT -~----

88114 L0AD ToP BOT. ©L0AD TOP BOT.
88117:8SUPPORT JT. 1

86118: POSITIVE 78.1 8. 8. 8.0 8. 8

88119: NEGATIVE =7.3 a. 8. 8.8 8 ]
88128:8SUPPORT JT, 2 " ’

88121 POSITIVE ! 141.2 l 8. 9. 9.8 8. 8

88122: NEGAT IVE -11.2 8. 9. 8.9 9. ]
#8123:85UPPORT JT. 3

88124: POSITIVE 133.8 8. 8. 8.8 g 8

88125: NEGATIVE -24.4 9. 8. 8.9 8 8
#8124:8SUPPORT JT. 4

88127: POSITIVE 141.2 8. 8. 8.9 8. 8.

80128: NEGATIVE -11.2 8. 8. 8.8 ] 8.
88129:8SUPPORT JT. 5 :

98138: POSITIVE 78.1 8. 8. 8.9 8. 8.

88131: NEGATIVE : =13 9. 8. 6.9 8. 8.

88132:8  THE RATIO OF SUBSTRUCTURE / SUPERSTRUCTURE LOADING IS 1.808

#8133 1ACCOUNT PAGE 9
88134: -ENGINEER!I N 6 COMPUTER CORPORATION-- TUE, JUL 17 1984

88135:0 *APPROXIMATE QUANTITY®

89134: .

88137:8 Xxxxx CONCRETE SUPER 8 C.Y. XX¥xx
98138:

98139: ¥X¥XX CONCRETE SuB 8 C.Y. ¥xxx

60148:8 THE SUPERSTRUCTURE CONCRETE GUANTITY IS BASED ON THE INIT

89141 WEIGTH OF CONCRETE SUPPLIED ON THE FRAME DESCRIPTION CARD.

80142: IT ASSUMES THAT ALL THE DEAD LOAD IS GIVEN IN TRIAL 6.

88143 :

88144:; THE CONCRETE SUBSTRUCTURE QUANTITY IS BASED ON TRIAL 8 ONLY.

88145: :

#8144: THE P/S QUANTITIES FOR STRAND ONLY ARE FOR EACH TRIAL THAT

98147 WAS ENTERED AND IN THAT ORDER. STRAND USE IS BASED ON THE

88148: LENGTH FROM ANCHOR TO ANCHOR.

88149: 1END OF JOB

BOTTOM

$ QUIT

0K, L

8.7 V4 9F @
.
82,6

-1114,

9.3

RIGHT
9.4
139.
-85.4
-1233.
94.8

RIGHT
7.3
8.

-78.1
8.

85.4
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COMPANY "MC =CD
PHOENIX, ARIZONA PH. 279- 3541

oare JVLY 20, 7953

VERIEICATION JE COMPUTER. PRINT-0UT
FOR SHENRR AND  MIMEAT

AASHTO TRUCK

3z~ 3z% &°
ql7/4—'\1t/ /?'q%

A
9,221

}
72K

/.66
7 l LOCATION FIR PAINT IR MAKX.

MIMENT OV (INELVENCE LINE

(31 (1697)
(z2)(16) (147 7y =

[}

: 59 6.5 K-FT

733.9
(85(116) (1t22) = 1320
; [467.4¢ K-~T
X 1,207 FoR  IMPACT

/| 7165.] K~-FT

THIS MAX  POSITIVE MOIMENT woulD
BE PR TWO coNT IPANS.

THEREERE

THE MAX T MU MOPMENT
AT +PT oF

THE  &EnND ITPAN FoR
U (',DN"HNUO(/J SPANTS OF

IS ACCEPTABLE

174 Kip ST
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Rovpen : sos no._ /040 surl: /[ of 5
ENGINEERING pesc_MCFEC D BY A D
o COMPANY 75 AVE oare YYLY Z5, (989

PHOENIX, ARIZONA PH. 279~ 3591 )

) pDECK DESIGN

SPAN (_B\)G—Tﬁl /5, zs(f:‘)
L= CLERR JPAN PLUS DEFM oOFf MEMBFﬁ
° TPE VT GiRDERS ® [0-4¢ CENTER

TOP RLANGE WIDTH |1 B¢
8" conC. DECK

(-4~ (326N (o'~ 8) = 7= 6"

®
= 90" SPAN
. IMPACT EACTOR /. z./'z_(c)
T 520 = 52w = 9777
) | . ;NE ,60
o

TIRE CONTACT ARER /3.5
(.3) (16000% - zos00™
° AREA = 0.0|P = 208 n*
RATI0 o TIRE (ENeTH To wotH = .z
ARSA = (’25»\/)\/\/ =~ 205

®
W = Q12 N '
Nl = 25w = 2287
MINIMUM DeCK THICKNEUS /5,40
S+/0 @ < 758 + [0 . = 0.586 T
— 30 30
: - 7.03Z”
e ) |




"~ RoyDEN JOB NO. /0'4'0 ‘ snr.D'Z F
ENGINEERING pesc__MCFECD BY A ,
® COMPANY 75.m AvE pare NVLY 25;/?31—
PHOENIX, ARIZONA PH. 279- 3541 _ , o o e
D pEzk DESIGN.
BEANDING MoOMEANIT /3,2 (C,B |
cAsE A7 I
o LIVE - LIAD MOMENT . '
‘(3 +2> P2 = (250 +’2> 16000(1.3) (&)
277 v 322 /y
° : {MPACT CONTINV I T‘r
Mo = 94940.0. FoorT Pouwds
PER FOOT-WIDTH oF JLAB
° . DEAD LOAD MOMENT PER TooT WIDTH
S 8" Conc., Deck = /00,0 PSE
) 2" FUTWRE A, = 25,0
Moo = -g(/zso)(zsc’} (&)= 703,13 /%
CONT'/NUI’T’Y |
. i |
DETIGEN MIOMENT _ -
o MLL'FMDL = “‘)C?’*'O "7»‘703.73 |
o | f = 5¢FD03 F-F
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ENGINEERING oesc_ M FECD gy AGD

PHOENIX, ARIZONA PH. 279~ 3541

COMPANY 75 1. _AVE muJ‘/é}f'ZZ 198

DECK DESI6N .

CONCRETE DESIGN CJQQWCE LOAD DE‘J/G«I\D
 ALLOWABLE STQESS\FS
L= 0940 Lo = .<i~(4_ooo> = 1690 PsT
%-= 24-000 PSI PR GPAPE cO

RERAR
L | |
N 2 <R E. = 57000 & |
23 = BLO5000 BT
-G . ‘ : ( ”CLZ : , . .
N ’——‘1]: ‘%’ | EJj: 2?)Q901000 PIT

#EHTER 2 9.° - .
| n = & . A04 v 8
‘ Ee '

o=t - .44 _ 0,00869
e - fzpw(pr{)f o A S

)L= 2?7 | % =_ ;\' 901

CAPACITY = A A, q/ | R
(’f‘fX"&)CZ#-”OO%(?O/}(’; @25 '> = 7/,359 m-#

* 5%9C oW PR T ()

TS 17 GREATER THAN 546423 F-
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) _DEck DES c:z\l

® DEVELOPE'M(:‘NT LEN @m oF ™ b A/w *—5 ENCG
LB - |
. #¢ TOP BAES //4/:: 004/44le00 /67"
Y 4030
. | 167(14)(8) = 187"
| S '5 TP R,m '\mv'EmL |
o SMRACING ‘

IR o MokE AN G

. 5 qup BARS Ay = 004031 6000 - 11.76"
j ., | : o \/4000 ' '

CTENSIoN  SPLICES [ 5 (A

o D : '
Use LAy O wfuce‘d 70 CAllow
FOR eﬁ‘wzt‘&T corwmuc:mm\/ .
o _ 5 ?t@ | /8(7_ (/,’7>=- 3[‘7? p
| AP ko
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ENGINEERING vesc MCECD — av. —AGD
® COMPANY 75 Tt _AVE oare_JYLY 2%, /764

PHOENIX, ARIZONA PH.279- 3541

) pECk. pESIGN

DISTRIBUTION REINEIRCEMENT. /.3.2 (D)
SPECIEIED DioT. FOR MIPDLE HALE OF JPAN
° PRCENTAGE = 220 ~ 220 = B0,

VPE MAX. oF &T7%

| FIR WTSIDE QUARTERS UIE
5% oE 7% =~ 33.57

AREA oFE JTEEL PER Fo0T /N CENTER HALE

. O 6T = BT T Y 4

USE * ¢ 2 /2" TEB

o ARER OF JTEE( PER FooT (N 0UTER. QUARTERS
(_L.ZB “i-—<t...x 325 = |97 w*

urE G P> /5 ’(‘4%
PESIGN  SUMMAR Y

BorTom !8’," _2RDE Bwaz” A, 25R=8"|8" J{ 8"
. q A M : l“\l, ZIICLR T
, : _ , %
TOP (ONAT, A === — e = T —
BARS //J ) T’ 'l /
. ¥42/8"7 ¥o/ T ag" T |
¢ ) A |
O~ "
AS < -3 "
LAP ¥G ToP BARS 2%G" BETWEEN GIRDERS
NEED@[ LAP Y, Borrord BAR‘ 26" GVER QGIRPERY
o ' LAP ’*4-3‘*"35 18" S L

’
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ENGINEERING DESC. £ ey @D
COMPANY M & oate AVG- | (9D
PHOENIX, ARIZONA PH. 279~ 3541 ’ 4
EXPANSIOAN) JoINT DESIGN
THSRMAL TRPAN SPOA) ¢ AACHTS 1, 2./5
-
ET e IF e TFue: TR uer 1F

A = CHANGE TWE TO TEMPERATVRE |
= Zospws %16 x 100 F " x 000006 = Q.1392 FEzT
| [ 6T /nCHES

n

LENGTH CHANGE DUE TO CREEP :
J(A)BEFERENCE 0 A SIMILAR TYPE BRIDG-E
COUNTRY CLUBR ROAD N MESA oVER THE SALT RIVER
| 8" peck AL 4500 PsIT
T-t+" GIRDER IPACING
GIRDER’ JPANS oF 134~ 0"

EXPAN SN JowT DATA |
/2/82 ~ CoNS‘TKVcT"/m\/ @MPLE’r—/O'\!
2" DETIGN OPENNING @ S50 ° =

| 12/83 -~ 4" MEATRED oPenNINe D 50 °F
E L 470,75 N
| l< ]

T FF T T l i

IN ONE YERR 2" oF CREEP OCCURRED
IV +70.75 7 DF JUPERITRVCTVRE

CS?‘/MA—T’E' or TOTAL CREEP i cowmy CLYB RD

/ RIDF&E
l’5’=/8m" SRIPS
Z
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) EXPANSION  JOINT DETIGN

®
1.0
° 09 -~ CHART FROM
08 { PCA  ENG. BULLETIN
§or . DENGN 9 CoNTS
5 0s | HiGttwaY BRIDG-ET
g os | WITH PRECATTS
* £ os PREJTREIISPD ConC,
" o3 - QIRDERST 1
0.2 —
0.1 ‘
. o I?O S.yr,
a °'_° 3days 7 14 28 90 180 Iy 2yr  Syr.
' Time
) fig. 8. Proportion of final shrinkage or creep vs. time
® ) ) ' o
A, = CHANGCE (N LENGTH TUT TO CREEP
- 1329 " x (2(!&6). = 0.90; INCHES
° AR AT . _
470.75 Jee e e |
. 7M CFEeD
* (B REFERENCE Tv CALTRANS MEMO
KeJe) |
® ;

uSE O Q0 rueHES
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ENGINEERING vesc 75 TH _AVE gy &G D
COMPANY M FEc D oate AUG- 2 | 359

PHOENIX, ARIZONA PH. 279- 3541 -

EXPANSION  JOINT DESIGN

USE A MODIE(ED ADOT BJ-<4 JOINT
YWD -600 COMPRESIION SEAL

MIN, JOINT OPENNING = 2,250 "

00 °E TEMP mEE] = /670 "

EST. OF P/S CreeP . . L .200"
TOTHRL OPENNING = 4,82 "

"

THIS IS (ERS THAN WE MAleuM ALLp WED
_c)PEN/W/VC:r oF 5,10 /No%'s |

C TTEME | NSTALLATION opewwwe,
/20 S z.470 |

YA Z.63%7

[O0. | 14564,

90 2.9
&0 . 2.,13%

70 3.3%305

60 3.472

50 3,639

40 3, 506

30 2,973

20 4. 1406
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Movement Ratin M R. Calculations-

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

N l preliminary. report for forwarding to Construction. l.

The%:xample 11llustrates the‘necessary information

to Fompleted by Design..

ume\ ay rf*' BTH Frd Yy
- kMY

.Rtnis equalJto the. ‘total anticipated move-
ment from widest to narrowest opening of a joint.
This''is ‘equal 'to the total thermal movement plus

'pb@ny}anticipated shortening. The factors used to
calculate’ the, thermal movement are those published
in’ Research and Development's Annual Moveément Study
.‘o£ ‘Bridge Deck Expansion Joints and are commonly

accepted values. .The temperature range is the .
extreme .ambient temperature range of ‘the area’which’
CiE) given in the preliminary report. Research 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
shortening are. about ~one-half the total expected

) T H'I%n

.','Ewr

creep and shrinkage. The reason 1s that approxi-

'Vﬁ;%m’

. joint groove widths are determined.

“mately one-half of total anticipated shortening

should be out of the structure at the time the
.3<"

" IYPE OF STRUCTURE : N :
”Coefficient of Anticipate&-A

. Expansion: ' Shortening:
Movement/Unit ' " inches/100 ft.
Length/Degree:::f]Contributory
_ Fahrenheit ' '~ Length
Steel . .0000065 ' . 0.00
Concrete (conventional) ~.0000053 7 0.06
Concrete (pretensioned) .0000053 0.12
‘ViConcrete (post tensioned) - .0000053. " - 0.50. .3y

Note that post tensioned concrete structures are expected,,
to initially shorten about 0.50 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 ta 0.50 in./100 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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COMPRESSION SEALS

.}Imenslon Table

Bold numbers Indicate inches
Light numbers indicate millimeters

PP/product presentation

Serving to produce aleakproof seal through the action of the
configuration'scompressive forces onthestructure,thecom-
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, WD,
and WG offer durability with movement capabilities to 3%".

The WB and WC 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.

CP/components, parts

0 8 IS

WA

wD

Armored lloclom

MODEL | MOVE- SEAL SIZE | GROOVE WIDTH | caooye | nsTALL.
NO. MENT | wioTH | HEIGHT [MIN. A |max_ A oEPTH B| WiDTH:
WF250 | 1000 | 2% | 1%, | 1.125| 2125 1% "
2540 | 6350| 3334|2858 | 5398) 47.63 [38.10
WF325 | 1500 | 3% | 1% | 1.250| 2750{ 2%, 2
3810 | 82.55] 44.45|31.75 | 6985 | 58.74 | 50.80
WF-400 | 240 4 2 | 1.000| 3.400{ 2% 2
6096 | 101.60| 50.80 | 25.40 | 86.36 | 69.85 | 50.80
WG200] 950 | 2 | 1% | 75| 170 | 1% 1%
2413 | 50.80] 31.75}19.05 | 43118 | 38.10 | 31.75
wG300]| 1380 | 3 | 2w | 117 | 255 | 3% 1
3505 | 76.20] 6350(29.72 | 64.77 | 7938 { 47.63
wGaz2s | 1575 | 3w | a3y | 11es] 276 | I 2
4001 | 8255 7938 {3010 | 70110 | 95225 { s0.80
we-400 | 1750 | 4 | 2w | 165 | 340 | 3% 2,
4445 | 10160 | 6350 (4191 | 8636 | 7938 | 65.08
wGsoo| 2370 | 5 | 3w | 188 | 425 | 4 3,
6020 | 12700 | 8255 [47.75 | 1095 10160 | 77.79

N —

MODEL | MOVE- SEAL SIZE | GROOVE WIDTH Jepiov [instaLL.
) NO. MENT | WIDTH [HEIGHT |MIN. A | MAX. A [DEPTH B| WIDTH*
WA175 | 800 | 1% 2 887 | 1487 2% 1
2032 | 44.45] 50.80 |17.45 | 37.78 | 66.68 | 25.40
wWA200 | 825 | 2 2 875| 170 | 24 1Y%
2096 | 50.80) 50.80 |22:23 | 43118 | 66.68 | 31.75
wA250 | 1125 | 2v | 2% | 1000 2125] 3y, 1
2858 | 6350 | 69.85|25.40 | 53.98 | 90.49 | 38.10
WA300 | 1425 [ 3 W | azst 2ss | 1%
° 2820 | 76.20| 8573 |2858 | 8477 {109.54 | 44.45
WA350 | 1600 | 3w | 3w | 1375| 2875| 4y 2%
40,614 | 88.90 | 88.90 (3493 | 7557 |112.71 | 57.15
wa400 | 1778 | 4 4% [ 1625| 340 | 5 2%
4500 | 101.60 {11113 4128 | 88.36 [127.00 | 6350
WAS500 | 2563 | 5 5 | 108 428 | s 3
8510 | 127.00 | 127.00 | 42:85 [107.95 |150.81 | 76.20
wae00 | 3100 8 8 | 200 | 510 7'/. 3%
78.74 | 152.40 | 152.40 | 50.80 [129.54 |196.85 | 88.90
P WB437 | 207 | 7% " 153| 360 1 7
526 | 1711| 127 | 389 | 914 | 2540 | 6.35
wBs62 | 253 | %, 3 197| .as0| 1% y
843 | 1420 1588 500 | 1143 | 2858 | 7.94
wese | 310 | v | 240| s50) 1w X
787 | 1748] 1748 | 610 | 1397 | 3175 | o953
wesi2 | 38 | o, | X 284  850| 1% %
9.30 84| 2064 | 721 | 1851 3810 [11.7)
wB-1000[ .450 | - 1 1 aso| 800! 1% %
® 1143 | 25.40] 25.40| 890 | 2032 | 44.45 | 12.70
wB1250] 583 | 1% | 1% 437 100 | 2 y
1430 | 231.76] 28.58 [11.10 | 25.40 | 50.80 | 15.875
WC-1250] 563 | 1% 1 437] 100 | 2 X
1430 | 31.75] 25.4011.10 | 2540 | 50.80 | 15.88
we1e2s| 732 | 1y 1 588| 130 | 2 %
1859 | 4128 25.40{14.43 | 33.02 | 50.80 | 19.05
Wearso| 919 | 1% " ses| 1487| 2 %
2334 | 44.45| 2858|1443 | 3777 | 5080 | 2223
o wC-2000f 975 2 1% 8251 160 | 2 1
2477 | 50.80| 38.10 1588 | 40.84 | 50.80 | 25.40
WD125 | 540 | 1% | 1% 520] 1.082| 1% %
1372 | 31.75| 3334|1327 | 2697 | 44.45 | 19.05
wo-1625| 819 | 1% | 1% 562 1381 24 %
2080 | 4128 41.28 {1427 | 35.08 | 53.98 | 2223
wD175 | 682 | 1% 2 825 1487| 2% 1
1682 | 44.45| 50.80 (2096 | 37.77 | 8350 | 25.40
wD200| 875 2 2 825| 170 | 2% 1%
o *22.23 50.80 | 50.80 {20.96 | 43.18 | 63.50 [ 31.75
wD-200L] 1.075 | 2 2 825| 170 | 2% 1
2731 | 50.80 | 50.80 |15:88 | 4318 | 83.50 [ 25.40
wD225 | 1095 | 2w | 2w | .825| 182 | 3% 1
‘2781 | 57.15| 69.85 (2096 | 48.77 | 88.90 | 34.93
wp-225L] 1.084 | 2% | 2%, | 828| 1913| 2% 1
2753 | 57.15| 5239 | 2103 | 48559 | 66.68 | 3433
wD-250 | 1095 | 2w | 2% | 1.030] 2125! 3w 1%
| 2781 | 6350| 69.85)|26.16 | 53.98] 88.90 | 38.10°
o wD-300 [ 1.382 | 3 B | el 2ss | 4w 2
3510 | 76.20| 85.73|29.67 | 64.77 |107.95 | 50.80
WD350 | 1.812 | 3% | 3w | 1188 298 | 4% 2%
4801 | 8890 88.90|209.67 | 75:69 |107.95 | 57.15
wD-400 | 1750 | 4 4y | 1e50| 340 | s 2
4845 | 10160 {11113 [4191 | 86.38 |127.00 | 63.50
wD450 | 2165 | 4% | 4v [ 168 | 3825] 5% 2%
5499 | 114.30 | 114.30 {42116 | 97.16 {13653 | 63.50
wps500 | 2600 ] 5 | 5w | 1.650| 425 | 6% 3
o 66.04 | 127.00 [ 133.35 [41.81 {107.95 [158.75 | 76.20
WD-600 | ,2850 [ 6 s | 2250 510 | 7% 3%
7239 | 152.40 | 152.40 }57.15 {129.54 |196.85 | 88.90
WE200 | 811 | 2 | 1% 889| 170 | 1% 1
2060 | 50.80 | 38.10 (2258 | 4318 | 4763 | 25.40
WE225 | 120 | 2% | 1% 12| 1912] 1% 1%
3048 | 57.15( 38.10 [18.08 | 4856 | 47.63 | 38.10
WE-250 | 1.085 | 2% 2 | 1080 2125| 2% 1%
) 2705 | 63.50| 50.80 [26.92 | 53.98 | 60.33 | 38.10
o veso0 | 1925 | 3 | 2%, | 1a2s| 255 | 2, 2
2856 | 76.20| 5477|3620 | 64.77 | 64.39 |50.80
WE400 | 2158 | 4 | 2, | 1242] 340 | 33, 23,
5481 | 101.60| 71.44 |3155 | 86.36 | 80.06 | 60.33
WES00 | 2825 | 5 | 3w | 1425| a25 | 3y 2
71.76 | 127.00 | 82.55]36.20 |107.95 | 9208 | 7303
WE600 | 3263 | 8 4 | 1837 510 | 4y 3%
82.88 | 152.40 | 101.60 | 46:66 12954 [111.13 | 88.90
e .

*Indicates min. width at which seal is easily instatled.

ar

o
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See Bridge
Abutment

/ Approach Slob seat

et
ST

sheets.

Abutment side

]

3¢ curb piote bolts with wosher
spacers . { Wosher spacers not
required when joint seol is
instalied in shop.)

¢ Neor plate —01

]

{Front foce of bockwall)

See Bridge
Abutment sheets.

/ Approach Slob seot

o Je

491( T

B

)/

m

2

(-8

2

-

3

e
Dgck side

PLAN
For skews O thru 20*

%%, 0-10 onchors
Sx3x ?C ongle

3¢ hotes tfor S curd piote
bolts. (Contered on neor
plote this end, for plote
-other snd.) Remove . boits

before pouring curd or
barrier concrete.

50‘10'!0 bors. Blocksmith bend.
Alternote on opposite legs &

9° cirs.,unless noted’ otherwise.

Erection ongles d @
to guord ongles for

For removol see nofes. -

2x2 or 3,3 Nominal dimension
Polychioroprene Celluior Joint Seal

Q!
s ELEVATION o®
Showing near angle —~ far ongle similor

i‘ holes ® 2-0 cire.

-
€

Top of roadway
oS

cirs. Weld nut
erection bolts. l

3x3x e
Quard ongles

bar g {(cont.)

SECTION A-A
A ——

5..t;mb plate boits with washer
spocers. {(Washer spocers not
required when joint seot is
instolied in shop.)

Bend joint sea! os shown ond seol ends
before compression with o pre- mixed
rubberized mostic sedling compound

3" deep into joint cells.

Q
b £ b
D .
[-l‘ x1'a siotted holes in erection
[ 1 |_onolo ond 'f. holes in guard ongles

“For

skews 21° thry 60°

Edge of Deck -

Diners
Skew Angle (Deg) B( in.)
21° thew 33° 4
34° thry 36° 4l
37 thrv  40° ]
41° thru  43° b
44°thru  47° 6
48°theu_ 51° 62
52°theu . 54° T
55%theu. 57° 72
58°thry  60° 8
2x2 Nominol Dim. | 3x3 Nominal Dim.
Polychioroprens Folychioroprense
Cellulor Joint Ssal | Cellulor Joint Seal
a 6% 7
b &Y s
< 3% 43.
d [2x2 x4 x0-67 angles | 3u3.% . 0-7 angles
) 1y @ 70°F sy ® 70°F
! 21 >
or Y4 « % bor x % bor

ELEVATION
e ———
Showing neor ongle -— for angle simijor

Bend joint seol as shown ond seal ends
befors compression with a pre-mixed
rubberized mastic seoling compound 3"
deep into joint cells.

ey, 4
D
“UNs 08

34‘ hotes for B¢ curb plate bolts. ( Centersd
on far piate this end, neor plote on other end.)
Remove boits before pouring curb or borrier concrets.

NOTES:

Guard angles and celluiar seai shall bs one piecs, without splices, for
lengths 60 fest or lass. For over 60 feet guord angles ond
cellular seal may be two pleces butted Jogether, without
splicing, at the crown or another location away from drainage.

Point and painting shall conform to Std. Specs. of - ADOT, current edition.

Paint=| coat each™,®2 and *3 on surfaces of 5131.‘. guord angles,
bar g, bar g,,and % plates not in contact with joint seal or concrete.
~1coat ®I on joint seol face of guord angles, bar g, bor '
and .’. plates.

Joint opening ¢ sholl be odjusted. in the tield for ony voriotion
of temperoture obove or balow 7Q°F,for temperoture
correction refer to Bridge sheets.

Moterial - © Structurol Steel- A.S.TM.- A3S.

Erection ongles ond curb plote boits shall not be removed
until joint Is fully encosed in concrete {except curbs)
ond such concrete has ottalned its initiol set.
Holes for curb plote bolts shall be piugged before
plocing curb concrfets.

DEBisN APPROVED

N £.C Lokl

arrnovio Fomr
T 100

ARIZONA
DEPARTMENT OF TRANSPORTATION
HIGHWAYS DIVISION
STANDARD DRAWINGS

ROADWAY JOINT
POLY CHLOROPRENE
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 LSOMRANY —MCESD e AG |, 195F
ELACTOMERIC BEARING S « /1rz./

[
EXPANSION RBEARIN G S
MAX, BEAD LOAD!
e o ,
2942 KLF % uc_, Fr = 170. 6% xies
MA,)( LivE LC?/‘\'D WITHOUT (MPA%C»T'
o -
| 8. | (033N = Go.
7 ({ Zo_{> (1033 = GO.T7 wes
ze‘Movs IMPACT |
® LANES RER GIRPER
4 LL+ T  FIR ONE LANE
FROIM  MAX., L ENVELOPE
‘ ) A . : ’ . L |
e  RERVRED BEARING AREA ForR DL. PLOS (., L,
/70.6<FE;~ CQ0. 777 . 28I.26 /NT
o , ~R A WIDTH OF 2G¢ ~NehES »
Z6
. REQUIRED BEARING AREA =R DL, oMLY
/7o,ég- KiPS = BF]L 28 T
. FIR A WIDTH OF Z6 (wenEs |
L= 228 - /3.7126 w?
X7 a
o) USE | 76" x 16" PADS
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PHOENIX, ARIZONA PH.279- 3541

ELASTOMERIC REARING S

TOTAL ANTICIPATED MOVEMENT (S 257"

TOTAL EFFEETTIVE ELASTIMER THICKANE IS (T>
T = 2,57 = 5, // INCHRES

, =R |

PEFLECTION oF S Tk PAD i

DUROMETER HARDNESS OF— ©0
SHAPE E=ACTOR = Lw

Zt(u-w}
s feY20y . 990
2(0 50)(/@1-23
COMPIQ&‘SJ“NE' STREIN YADER DL, + L, L,
[ 70, ¢4 + ©OT77 . O.556 KsT

2@ x /6

AT ABUTHENTS USE

26"« 16" « 5" e,
FIRER GLASS EENFO(C/SD I MBEDS
ON V7" CENTERSI.

FL><E"D- 5@%@1/\):@3
NO HRIZ. MOVEMEAT

AT PIERS USE @ )

26" 10" " e
F«@e—)—(rzc‘—t.pr:s ﬁS‘\/\)F"ORCE'D /M@E‘D’J
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COMPANY oare OCT- 4, (784

PHOENIX, AFNZONA PH. 279~ 3541

DUCHILE IRoN) P PE’ JUPPOAT SP»%C/A/ C':(:_

/27 DIA. WATER  PIPE
ASTIrAE nﬁb = 20 keor

FOR. PIPE THUCKNESY OF 33 wenss
QUTSIDE PDIA 1320 jJNEHES

PIPE T, PER /N, FoOoT

ClRCUM EERENCE = T /3, 20~ . 33} 40.4-3"
vol, o [(RoN PSR (! &

40,33 % .32 x 12 = (59,70 W

WT, =~ /5970l , 500 pceE = 6,21 pLE
- -

secr/ow MobDoLvy
S = .098 [4“ 4""}

[W&]Js 20 - /z s4 . 4-1.8( w3
/3,20 o

TOTAL (OAD PER FoOT

pirPE a6, 2| pUF
WATE R 624‘&773(,__‘(_‘/2; x[2 =53, 52
R /728 T

99.73 PF

L, max = 20,000 < M

m—————

P
S A

P= TOTAL FolcE IN PIpE DVE
_ TO INTERNAL PEEJINEE

T T (2589 , 320 e5z = 43, 226
% . _




RoYDEN so8 no._ /9F0 e 2 o 2

° ENGINEERING DESC.—___ BY AGpD
COMPANY oare 9CT. =, [9ET

_PHOENIX, ARIZONA PH.279- 3541 . S L

DI =Y = suppam- Spﬂcw e,
. .
A = Arer oOF plPpE ,
40.42 x .33 = /3,3% w7?
° 20,000 = Mpmax + ¥3,2204
413 /3, 34
M = wd 0o, 721 7

w= ??‘73 PLE = 8.3l e

o An /5 (700,221) -~ 8213 w

.21 o~ »‘ 684~ FeET
; | | |
°
o
. -
PY
® )




ROVDEN (7‘ '; : JOB ud /0 4"0 ' surél ) OF 3¢

'~ " 'ENGINEERING . oescZZ M AVE gy AGD
o COMPANY | _ McFCD oare JULY 23, /784
PNOEN!X, ARIZONA PH. 279- 35841

GIZDEE DE'SIG;N | |

® B
AASHTO TYPE VL. GIRPER TO WORL [N
COMPOSITE WITH CAST —IN~ PLACE DECK,

EFFECTIVE WIDTH OF Derk 15.23(2)(@)

° WEB. THICKNEI PLUS TWELVE DECK THI CRNEN
&"+ 1z(&") = o4 ”
¢ S GAST~IN~PLACE = Y4000, = _ 20,,81‘@--
&  PREITEESY - N80 -

° (8K6~>,/04 - odsa”
02 ) SECT/O/\) PKOP@KT'/ E’S Oi: COMPOITE SECTION

‘ 84,80 " 11,

, 8,00"

i ‘\ /lA 678.88 n*

. o = 3620 Nt
i ol - kA =1085 n*

K X I,= 733,320 NS
Elah
m

° e L |
° )




ROYDEN - . JOB NO (940 3 sanZ our 36

'ENGINEERING : M - &b |
COMPANY " prae MCECD ::u JU(.Y 23, [35¢

PHOENIX, ARIZONA PH.279- 3341

GIRPDER DETI/EGN

LOCATE  MNEUTRAC AXIS :

PART ARGRA Y AY
/. /085 26,38 39472
z2. 78 . 76,00 5(528
(763 | 1,000
™, = 9/ OOO i-,; 5 (. GJZ. /N
I (763 5
COMPOSITE MIMENT OF (NERTIA
PART T, ARSA (7-¥)" A (F-y )
-/ 733320 10935 232.25 251991
4 3020 678. 599-.38 402989
736970 R 654,180

T = 736,940 + 654,980 = 39/, 9z0m*

 COMPOSITE Jez;_fz,cf)/\) MODULUS,

S+ = 1,39 C7ZO = i9%40445” N

(80 ~ @7_)

Obe= £ 39,929 - 26,964 w?

(5/@z)

NON COMPOS(TE JECTION AMODULDS

Sp= 133,320 = 20,/57 N>
26,38 z .




ENGINEERING - oesc. ZS IR _AVE | ey AGD -
COMPANY ‘ _MACECH  oareddlY 23,/7 2%

PNOENIX ARIZONA PH. 279- 3541

CE?/KDER DE'cS ahN
u&E et ~ 2" S STRAND - |
ARER OF J3'P STRAND = 0,753 ,n7%

STRAND PATTERA AT MID— SPAN

0000000

000000000 —%r- q
00000000000 —Zk ]

ROVDEN | JoB 9;6 [O¢0O D o 36

000006¢06060600-Lk"13 v o ‘
000000000000 O0-4—13 +.469 ‘
00000000000 —Lf ¥

—

C.G. S, = 7(/03*-‘?(&\*-!'/6\+/3/<{~\)+/3(2>
_ 4 q»@? "

STEAND PATTERN AT GND OF GIRDER

o t]I ——ey
_ E::  —
C.G.S = /o/z)+/0/<p)+ 8/6)1- 6/3)+<;L(/0)+ (8(@3)
4o
I
L
{ L 20,78"
s
roanrgE




RoypEN s08 no.__ /OO0 snil’ 4- oF 36
ENGINEERING oescZ 1t AVE gy

AD
COMPANY ‘ MCECD oate_JULY 23, /789

PHOENIX, ARIZONA PH. 279- 3541

GIRDER DES/AN.

DEAD LOAD PER GIRDER

CHAIN LINKk EENCE & CURB

A0 KkLF + F QIRPERI = L,0%0 KLF
JERIECY PBARRIER o
| 700 wF = 4 @/RPSRS = 173
DecK | ;
82,17 % .67 = 5 —+— & GRDERS = |, 045
GIRDER , :
(085 + 1) 5 =130
DIAPHRA GM S ‘ .
2l pAx [xbx /0 x /5 = 0.20%
E GIRdDERS x /16 FT LiNG
- Su8 TOTAL 2,594 L F
RUILD~UP & MIrC, | j . 090
'[:'UT\)RE' WERRIN G SURFACE
10,33  ,025 .= .258
TOTAL DL, | Z.9947 KF

DEAA:» COAD MOMENT' PER GIRDE’R

MD(_ = ”5'(2o94‘2.><//6> = 4‘9484“{‘K/P~ T
N | = 59, 582_ KIP— INCHES
LIVE LOAD MOMFMT AT .4 PT ’SPA/\) ONE

MLL (/7¢8 0 K FT) /Z'C/O 33 = /)64—//53 K-F
(9,698, 37 - in

LANE (OAD Z
INCLYPES IMPACT AAMHTD
TABLE [+ 3] (B)

L =350« 0207
16+17S




RoYDEN e w0090 fCl_i_'&r 36
ENGINEERING pescZS It AVE ey
L COMPANY MDD oare JULY 23, [958~

PHOENIX, ARIZONA PH.279- 3541

c:mbeze DETT! &72\1

ALLOWABLE STRESTES /. 6.6

@D TEMPORARY JTREDS REFIRE (099
° DUE TO' CREEP AND SHRIA KACGE

.70 1ﬁ/ 7(270> /8‘? KJT™
QS> CONCRETE

° | O} TEMP, ITRESY z;e‘Fmee‘ cz-‘c—-aoc;‘ PHRINK AGE
. LOS‘J‘E'J
COMPRESSION
PRESTREIIED e (r@mw:aa Jﬂ‘eevo‘—?!
. POST ~ T, .55
(2 STRESIES AT OBRVICE (0HD ARTER LaMES
) COMPRESVIIN 040 L. |
° S L | O%CélLSﬁ>= 2,4 k5T
| TENSION N PEE COM PRE STED TENIILE RoNE
| | | oJPEL |
° : | » G jzm = 0 44 ko
(3) CRACKIN G STREDS | «»
7.5/F< - |
¢ | o 7.5/60iC = ,580 k3T
[ )
o )




Roypen ; JOB NO. | , "'sm'.c'l;é. or_3&
ENGINEERING ozsfvl VE ey AGD
® COMPANY C,‘F—‘C, oate VLY 30 [T34

PHOENIX, ARIZONA PH. 279- 3841

D _cuepep pEMGN

° 3 .\ ~

LO3T OF PEF&TEESS 6.7 ()
o SHRINKACGE !

SH = 17,000 =150 BH
4~o Z
. 17, 000 - /so( 4~> /@,%9 ST
aAm¢ 5#02757\///\)67 |
. LS = gs D, -
‘ - : . . C.C : f
) = (ZBxIO \ : "qu‘ ‘ = e 043 ~pu-,\

. S 33(/50>3/./4300
R

- Feir= e, STRESY AT THE C.GL0: puE 1o
® PREITRESSING AND. GIRDSE. D.L.,

05 rorce = .63 (20)(. 15D (6t = /666 K

° » Mo}L,"‘.. #C%%_s_'&/,;)(”@m:: /99/.0 k-FT

27,82 k~iN

e = CY.&;,C. - caE, N 36,’36~ 6.469 = 299| wcHEf

° o L = l%é + /666 2090213 — (22812 22,91
. - 3,329 - T 733320

(

2,637 ®ST COMPREISION

L ED s 7,0«5(2637) ~ /8,572 PIT




Rovpen ' ! so8 no,_1040 swr. @7 or_ 36
ENGINEERING oesc. IS T ANVNE - ay AG D
COMPANY MCECD el 30,(78F
PHOENIX, ARIZONA PH.279- 3541 e e e

GIRDER DESIGN

_CREEP_OF CONCRETE
CR, = /T *DC(-E -7 ﬁgds

Pods = Comne, ITRESY AT €,G.S, DUE o
AT TTME OF P/, |
Moo composre ~ My QIROER. ONLY :

59,382 — z’z,a,z = 36,570 rew

"pds.' [bob -f-/KGG/Z??DZ‘??l (36 5‘70\ 29.9]|
| (055 7‘53,37_0 T 7333320

CR. = /2(2@37} ke (2076) 2 sz

RELPK%\TIOI\) OF PRE T/ZESJ“/’\)C:( STE’E_L o
CJZS"-; ZOOOO~ $ES - Z@H w-c,KB

Ry~ 20,000 ~ (18, 57z>— 2(/6?7—0+/7//z>
s 5‘,361 PIT

TOTAL LOST =+ SH + &S +CRy + CR

/6,140
125 s72
S
70(

| 58 305 pIL
’“m\""—""'\\/
0T AAIHTO ALLOiw“r@LE" I~ <45 000
_ LeT1(B)e
\\__/\ v




RovDpeN ' son no_ (940 .78 or TG
ENGINEERING : pesc.ZS TH _AVE ey » <1 H
COMPANY MCECD oate VLY 23, (754~

PHOENIX, ARIZONA PH.279- 3541

C=IRDER, DEIIGN.

LOSS OF PRESTRESS L .7
C PRETENVSIOAN IN GG 4S5 or
POST TEVIOMIN G ~— To BE cALQUQATE‘D

FLEXURE JOTRESIES AT JSERVICE LéAD

‘Py = {8Q"' <}“S = /<{—<{— KST_
TOTAL PRESTRESY FORCE AFTER Lo eSS

P (64 sreann) (153 m/m@ (14 mrB
= /4/0 04—& KIPS

FOR FLEXURE JTRESS AT .4 PT —JPAN onE

€ = ECCENTRICITY oF c..caS FROM C.G.C,
(NoN- CorposiTED "
<&, S, 6.469 FROM BoT7OM
.G _C 36 3%

T 20.38~ 6.9 = 729,91/ iwvenss

SO EcccwmlczH' IF C.G,J FroM C.G.C.
(comrosiTE: o
CCGaS = 6469

CwGsC. = 5-{‘62-

50,62~ 6467 = 45./5( menes




RoypEeN

—

: so8 no__ O FO “onr. 7' Q o 36
ENGINEERING pescZ= Tt _AVE gy AGD
o COMPANY | MeECD  oareWLY 23 /994
PHOENIX, ARIZONA PH. 279- 3541 . :
. _GIRDER.DESIGN |
° - \
FLEXVRE JTREVLES AT JERVICE LIAD
® _Moc —-__/‘_4_5_; + P 4 Pe . Flewes sRese
FLERVRE . 0TREST = ~Moe - Mue  + (410 + 1410 (2991
PY 20,157 26,9%¢% 1085 20,57
| S MDL ~ MLL + ‘3.39 | keI
o 20,157 26%‘% : |
) |
AT MID-3PAN o TPAN onE
) Mt)(_ = 59 352— <~IN |
o My = /706(J’X'“” iz~ 9,225 ke
| FLER, OTRESY = - 3,659 + 3, m(ﬂ

.. | | =~ 0.2068 s
T,w 13 LESTT THAN Q,W 0. 9¢4-
o - P

AT 0F& PT ©9F J“PAN ‘
® My = /7¢?>CV¢7 7‘-3,53%’&3 = /‘7 W17 -in
P q_ 2 M,,,_- 170.6446.4)~ z%g(q-ﬂ-)
170,64 = 4750 k-BT
® . = 57,008 K~W
ELEX, STRESS = - 3,559 + 3, 3‘?1
=~ 0./68

o ) KsC




RoypEeN -

JBNO 104'0 HT. O;BQ
ENGINEERING o:sc—75m AVE :v _@_o &b
® i og&mmz’f’v o McESD muuaL_i,_z&‘F
| GIRDER DES| el\l -
* VLTIMATE. FLFXUKﬂrc_ ST7€&7\:C:TH /6.9,
-P: = OULTIMATE JSTRENGTH OF P/J‘ J"T’EE’Z_ ~ 270 wor
° = AVbd = (4)(./53) 0.00128
#c = 4 Kkex; t/0+§(so 6%7)
“Psq = 4}3({ ~ O, 5 >
o e = 27o<; 0.5 oo/zaxzvo> = 258.33¢ ror
Ast = 0.85L¢ (b-b) f/*ﬁu
®
= 0.85(+) (104 - 8) 8 /250:33¢
) = [0.]97 7T
.\ ASP = A s - A 34} |
- E(153) = 10107 L o
o THE ALEA OF THE puwc-;z:—x) SEC.TMN 1S
GREVBTER THAN WHAT |3 NEEDED DeVEWRE
THE ULT/M/‘rTE‘ JTEEL 37‘65Wc_7—ﬁ
THERE FORE C’f‘r(, CULATE  UCTIMATE
o STRENGTH AS RECTAN c—_,uu‘HaAr sz:*c:r/m\)
Mo = A% X, a/( OQPJ;P*&% o
o < @4)( 53)(256336) (13, 53[)[ 2. 6£00f28\258 56/
= /86,005 »[1 - 004%
¢ ) ’ Mu = (76,777 =P -weHES

fom)SIMALE JPAN AATSHTD MOMENT PLUS [MIAET + D L,
LA 1.3[ 59,382 + zz(/aas 3x12x.207)]= /55,210 Kk~

pe. 2 A
o o




RovDpeN wo. [OF0 el 36
ENGINEERING an:c.:l.i.m_ﬁ_é; ::r" /J?GF D

COMPANY MCLCECD pate JULY 23 /984—-

PHOENIX, ARIZONA PH. 279- 3341

GIRDER DESIGN.

CRACKING LOAD _ 1.6./0 (B)

“Mn, P + Pe ~ Mg = -.580
SL A- Sb ‘ 5\,§_ :

_samee L /410 o 140(223) ~_ My = ~.380

20,157 /085 20,157 27,900
Mc.r = MpL 1‘MA

M, = 128,68 ke M= 59,382 + 28, ) S
| | e 82,000 KN
MINIMUM STEEL (RATIO.  /.6./9(8)

MY . 176,779 - 2,009
: MC_V“ _~'é&)o-00~ .

THIS ‘:‘XC—E‘GDS THRE
MIN M VM EEQUIQEMSNl
' O[: { /o ’Z_ :

by




ROYDEN JOB NO. [04‘0 . .s"f G’ /Z OF 36
ENGINEERING pEsSc._7 V BY AGD

COMPANY McEC oate AJULY 23 [ 924

PHOENIX, ARIZONA PH. 279- 3541

GIRDER DESIGN '

SHEAR ], 6. 13

FACTORED SHEAR =< Vy & ¢<\/¢ *‘V~V>
¢_= 0, 85 /,75‘30(5>

Vo = SHEAR CARRIED BY CONCRETE
LESSER dF  Nel OR V cw

Vs = JHEAR cARRIED RY. WER :zevm—aec,emewr

\/q = /5[ L0 DL_ + ZZLL] TARLE . 2.22
' - LOAD fgc,rog PESIAN

DL_ NOMINAL DEAD LoAD
, US’E 2.942 kLF

LL = NOMINAL LIVE LOAD FIR HJI- 20-44
VS E JHEA/? ENV ELOPE

LOCAT/ON DL LL  Vu

END 170.71| 87.0 | 470, 8 | LeeT enp sPAN 4
APT#APT | 126.5| 77.2|398.3| I'PT sean 4

2PTEBPT| (02,4 70.3|333%2| .2 PT JpAN<
BITETPT| 68,2 62.5]267.6| .2 pPT seav 4+

A PTR.CPT| 34, (| 53,8 198.2] .4 P vrav +
5 PT O | +3|126.7] -5 PT 3PAN 4




Rovoen /1040 Gir|3 36
"ENGINEERING :::cm*zsm AVE :;" AOE:

COMPANY MCECD oare JYCY Z3 | IB4-

PHOENIX, ARIZONA PH. 279- 3541

GIRDER DE S| GN

SHEAR (.@.»13
Vq( = O.Gﬂz b'd ~+ Vd + V('Mgp

MAX

Vei = 17y R0 bd < 17fem (8)(8(72) ¢ 0.6t

\/c_w ‘(3,5.‘/"5: 1‘:.3'@” b'C{ + \/P-

Be = compresvE STRES N coNclETE AETER  ALLOWANCE
FOR ALL F/S LONET) AT THE CENTRIID
0 CROSS "JECTV/IN ZRESITTING EXTERNALLY
APPLIED - LOAD S, i

Vp = VERTICAL COMPONENT OF EFFECTIVE P/J
FORCE AT S&ECTION, |

Vi ~ SHERR FoRCE DUE T UNFEACTIRED DPERD LOAD
Vi = FACTORED  JHERR IVE (0AD |
M= MAX, EACTIRED LIVE (IAD MIMENT 0ccur v

M 2 [T 4, -dd] 7V
- Y -‘ o

Y, = DIST. FRIM CENTROIDAL AXLS OF GR0SY SECT10a,
- NEG. REINS, TO EXTREME FIBER N TEA) JION

£ = UTRESY DUE 0, UNPACTIRED DL, , AT ERTREME
CFIEER 9/ JECTION WHERE TEWIILE STREN
(5 CAYSED BY EXTERNALLY APPLIED LOADS,

QPQt COMPREISIVE FTRESS N ConNCRETE DUE
TO EFESTHVE PPESTRESS FRCEY N LY

AETER  B/S wﬁg{? AT EXTREME F|RER
= SCTTTon) o E TENJ JTREIN 1S .

CAVSED BY EXTERNALLY APPLIED (0ADST.




Rovpen

ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 279- 3541

& IRDER DETSIG AN

JOB NO.

(640

36

peEsc_ZS TH _AVE ey

sur.g'/fgf

MCeECD

&GP
oateNVYLY 23 /73

SHEAR 6.3 | s
Mer = ~ [Gm #(fe- P'S] ‘
PoInT | BT Te-$d | M e
(%-18Y (\@3:3 (K-uﬁi £ = 2,964+ w?
O S o 2 Yf
. 21,387 | % 1,568 | 545790 OfF ~ Fe+ wsz
LT | 35,022 | +1.1T5 |42,845
.3 1,907 | +.916 | 37,210
| EFFECTIVE FF PRCE
» 4 57,042 |+.5(2 |27,665 Gt-(ISDH =~ 1410 K
.9 51,332 [+,44C | 24,537 SR :
‘ : C.Qq, ., NIN ComMpISITES
) — 2. 997 kLF :Ij /
' LF : P
® . | 13,60 S[Jiﬂg 214
' 16"’ S A j; l
3 4
170.7% /70,7
o ; | ' .
IS5 Mg = 116 (1707) ~ 29¥L(1e) = 17827 k-FT
AT - 21,387 k-In
, LN\ s -21387 L 121009\ 1410
o | CFP‘ d> 2657 20,157 NTEY
f; j Mz = 23 z(/707> - z.?&%_z} 3,168.5 k-FT
38,027 x-WN

N

° -—:315 M3 = 548(70.7) 2, 92 (548) = 4589 reT

< = 9,907 k-~
° ) | )I M= 4 %{nwb z. %ﬁ{% 1 = +,753,5 kT
T 57 042 k~iN




ROYDEN Jos noJO‘I"O SHT. G5 OF 36
ENGINEERING DESC. vVE BY ASGD
COMPANY | oate JULY 23 /95 &

PHOENIX, ARIZONA PH. 279~ 3541

_GIRDER DES I GN

Mcpc_

SHEAR /[, 6./3 Ve ~ 0.6/ bl + Vg + Ve Mec
_ | _ . ' Memax
- PoinT \/q{ \/(' ; MMA)( Mcr‘ \/c_t'
(ko) (<1e3) Ge-my | (kein?) Gees)
0 ® @® _
| 1365 725 | 2267 | 54.790] /836
2| 1024 66l | 8,238 | $72,845] 407
.3 68.3| 587 |13,2¢2 | 37,210| 254
- $ 41| 50.6 (16,870 27,465 13&
.5 0 .6 [ 18,6901 24,537 76
@J&&x—hx VALUES oN SHEARR 4 MoME‘NT’ eNngapg
6./ CB)(@(?Z; 2’ 4—/6 KIPS
V‘W. <3~';JK '*‘\.3‘@?&3 bC( -L\A;
POINT 3 (1 \/P \/¢w ‘
............. (st | (xies) 5 CENTROID oF CoMfof|TE SETION
I SR . ] _ IS S[.62 INCHES AROVE RITTM,
o | .38%2 550 | 255 CENTROID OF NON-COMPOS (T-E
 PECTION IS 36,38 mcuEd
A C 5 550 | 15 ABNE BOTTOM |
| Ol 550 | 44| - = s, ?.4— NEHES
3 | 032 | 550 | 493 |\, - (zq zg/zbw\ (ers2) 4D
) e 77
| e727 0 459 = 550 |<u°x
5| T4 o 465 o -
| PT | My <
O | o 360
4\ MDL (529 4 1410 - [Hoe o l21,387) (00
733320 /085 733320 /7 |38,022| 2447
| 349,707 29.91
"{'\' 0000207 My — . 00[9% & + 1,30 4 |57,042] 2991
o ) S 5 538z 9.1




Roypen | 08 No /040 sur. G 16 or _ 36
ENGINEERING vesc. 75 TH AVE BY AT
COMPANY MTED DATE \W(-Y z23, (984

PHOENIX, ARIZONA PH. 279- 3541

GIRDPER DESIGN

SHEAER [ 6. /3
MIN. RER, FOR Vi

Vg & @ (VerVs) 5 -85 |

\/Q = LENER OF \/c,('" OR Vtwh
Vo = Nu_ -~Ve

———

LocaroN| Vy | Ve | Vew Vs

ENTD | 4708 | — <3.">“5"_. /997 xS
APT | 2983 /836 [(415)| 54
APT 3342 467 [(+0D| -~ 67

L3 PT| 207.6| (254)| ¢93 6|

APTI 98 2| 138 | 59| 9¢
SPT| 1267 (7G)| 465 | 73

_WEB REINFORCEMENT /6. )5 (c)

SPRCI";\/C‘:: = Av\@s}" C{

Vs
Ay, = 2(60)~ [ 20m™ ek T-*7
z(ﬂ) <.62wT pr 7-Fg
Ty = 0 wE |
o = .8h as per 1613 () « 570




Roypen ' so8 no_ L9F0 = ST C—‘!'/k&;;é
ENGINEERING DES .lilﬂ_ﬁ_ : 3.
COMPANY " FACECD onre L7LY 3 [98F
PHOENIX, ARIZONA PH. 279- 3541 .
GIRDER DEI/IGN
WEEB REWNFRRIEMENT
LOCATION Vs | Ay SPACIN G
END 199 /., 20 26.8%
v 02 10,7
. PT 5S¢ /. 20 76, &
.02 39,7
.2 PT — /, %g —
3 PT 6| 67| 352
<4 PT 16 .67 22.3
.S PT 73 67 29.3
;{ | eno 18"
: _'Z‘4¢v7 >(8" J 2 - 41'-5 ™) /8// _
EOD A PT 4.9°PT [zm—t awtsPr4.7Pr HPT 4.6PT |
|

H.c' /16" /1.6’ E ", G’ AN %
1 71 T

NITE ! HRIZNTAL SHEAR (5 TRANSFEERED
BEeTVEEN D?.’CK AN GIRPER
AT PER 16 I E (B) AvD (D)

il %CIQI

| g
Fea




ROYDEN | JOB NO, 1040 sur.g_la oF __3 o

ENGINEERING pescZ= TH AVE oy AGD _
? MAEECD  owe_Joly 235,195+
| GIRPER. DESIGN
@
ANCHORAGCE ZONE  1,6./5 (PRETENSONED)
) 4% oF 64 (153 .7 (279) = 74.03 w
A@—p, OF STEEL 0 RE PLACED WITHIN
d/& OF THWE END OF THE GIRDERS,
. .
7402k - 3,70 W& |
: - 20 k3L
°
U o mes |
o | GO 7 |
wWeE B~ T7 BARS
; €T of=
G4 = 72 = 187  FIETE
° v +
» '91, ] i L "
B A e e T
, ~ f Vi V4
| 2%k 7 / 1
o — = | , ¢ p
I/
END OF f / /
G IRD ER 0 ; 7B
(T
| 7
/8" |/»
e ) | f




l ROYDEN JOB‘NO /040 _ sur.9/% oF . 36
ENGINEERING pesc_ 25 £ s G

S, RS
| GIRDER DETIGN
®
TRANSEORMED SECTIAN PROPERTIES
OF MNON~COMPOSITE GIRDER
®
Ty« 28 x10% o5
Eci = 5T7200/4500 = 3,924 x 10 ° prr
® , . .
n=% < 732
. X
.
o T / A 1085 Nt
) | Te= 7?3,?&0 w+
® : .
i c.q.q,
i 3
| %38 -
. L As= 4((153) = 9792 w"
PART ARSH - Yoo AY ‘
coNC., 1088 |N® 36.39 39472.3
FTEEL Q790 (132~ 10\~ ¢ ].8F m® 647 '400.4
. TS 746,89 | | 39877,
: Y =_39872.7 . 3477 w
746, 8
PART T. A Y
CoNC . 7333290 2817
o . ) STEEL — 497567
733,320 52 9
= 733,370
3 L + 52,378 |
® . 695' 098 /Nq'
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G RING E
. OMPANY e onre JULY 23 [75F
PHOENIX, ARIZONA PH. 279-3541 ’
) cueper pESIGN
. .
CONCRETE &TEGNGTH AT TRANSFER
| /, 6. 19
o
TRMSEER LOAD = (é“—> é3<270>(/53> 1666 kips
N /Na‘-xg%%gm%&"ﬂi’ﬂz’% e
o A—T C"WD O!‘: Q/&DCR ) . 67 (B (b)
. Mo = © |
| e = 36,38-22,718 = /3 60"
o Se = 733,320 w¥ | 20587 w3
N o Sp s 133,320 o 20,(157 w?®
o« ° 2835
STRESS AT Top = 4558 - lég%(';a"ﬁ = 0,455 kit corp
e 166G 066(13,60) = 2.6060
STRENS AT BOTT? r,—’—g—-l-iézg /:{55703 .66 S
o = o TMNFMM@ PKOPG*&TIE-"J\T
| - | MDL - 5 (//5)(//é> ~ (900,66 k-FT
o Q=TT -CHT = 28,3 wenes = 27,80D k-
| Er;ﬁNSFoRMED PROPERTIES VIED | |
D TOP = (666 — /666(2&33 + 22808 = 0.299 wr
o /147 20, 104 ANCE corak
D Borror] = /666 +1666(25.3) _ 22808 - 2,530 wor
+7 22,597 12,3597 COMP
) (')

PAIN, EEQ\ CONC, J‘TREN GTH = 2,600 = 4,433 ko
¢ C -
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ENGINEERING pescZ2 10 _AVE ey A'D
COMPANY M ECD DATE \)ULY 23 {9%54-

PHOENIX, ARIZONA PH. 279~ 3541

GIRDPER DESIGN

CONTINVITY (. 6.12(C)

REEERENCE N DESIGN OF CONTINUIUS H GNwW Y
BRIDGES WITH PRE’CA'?"I‘ PR,EJ‘TR&J&GD
CONCRETE GIRDEPRS "™

BY PORTLAMD <EMENT A;SSOCI&T‘MN
- AYGEYST 1969

AV B C D £
Lo j,i.rf/@' g 11@7 L te’ j;

DESI GN FR PISITIVE MOMENTJ AT PIER S

PRESTRESS CREEFP REJTRAINT MoMenT S
(NOT_INCLUDING CREEP EFfecT c:‘we\

usg COMJUGﬂrTg BEAM THEORY TO cﬁLCOLM‘E

HeE SLOPE. IN THRE DI IOF THE GIRPER
iz o PR TR TS Ao E |

"(COM("OS!T'E NEUTRAL AXIS
5 - T T/ T/ -

o T Toasa ‘“1;,;: - 10 ,'
: R . : . 5(,62"
22.78"i 1630y c.G.8. 7y / :

Q.47 7

T L 46. 4! L 24-.8
A 4'7'6”' Al . SS(OE » ‘| 4"‘7' (o Ir_
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ENGINEERING oesc25 TH _AVE gy AGD
COMPANY MCECD oare JULY 2% J7OF

PHOENIX, ARIZONA PH. 279- 3541

GIRDER  DESIGN

[P/S scowéﬂ J_«;-_LQ [28.69)%17.0) + % (16.31)(+17.6)
.- - +% (45.15) (55¢.8)) 1

10 [ 12044 I+ 3,906 + zz,s7o]

o

(F/s S PE’]

39 508 .200.0  n-kips

TET s

o TN
N‘?‘/Nc.(_quc..

CREEP @&’J‘T'KHIN MOMEN T Du&’ TO P/s \Reep grreeT )

P s

AT B 7’2 5T ET x 39, 505 2000 _ 72,9432

e ><12_ T ~ IN~K

= 6,079 k-FT"
NOTE! (COEFFICIENT TAKEN | FKON\
PCA  PYBLICATION DCSIQ:}H EXAMPLE
gecMJE FOUR TRUAL. CONTINUVIVS.
SPRANS W‘ET{E‘ UIED IN THE TEXAMPLE,

AT C = 472 x 6,079 - 4069 k-FT
- Z5T |

czZe—:EP R‘EJT—/%A/M MOM&‘M"{“ DUE TO OEARAD (0AD:

NOT™ INCLUDIN G, _CREEY EFFELT FACPRS
-g (¢ <7+z)</re> = 9484 g-FT

—O-_eg X 4‘q<{"6-<{_
~0.572x 4948 4

i

AT B
AT - C:

f

4 155, k~FT
72,9305 k-FT

i
M
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ENGINEERING pescZS TH AVE gy
COMPANY MCESD . oare VLY 2%, (989~
PHOENIX, AMZONA_ PH. 279~ 3541
(
' GIRDER DESIGN

'S'HQ/NKA GE RESTRAIN MQ'M EANT ﬁ?;?é#“%—?%%ﬁg
. | T-PRoToRs

) A ME CONTINUITY CONNECTION MADE 28 PANS
AFTER PO RELEASTE

| z) 407 RELATIVE HIMIDI Fe)/{ PHOBNIX  ARSA
¢ - (AATHTO  FIGURE [ G.T)

3) ULTIMATE SHRINKAGE oF 0,000 (NN
Cpc,A RECIMMENDATION WHICH (3 TO 5& |
| CoRREETED  FOR HVM\D('K“‘/> L

. .
Snrinioge Humidity Corraction Foster
1.0 — ; .2~ - ,
o9 _ ' - : te i
0.8 +— , : ;: ,
(‘ F o'. / |
5 . ' | ' /
5 0.6 } 0.7
S I I 4
PY :§ 0.4 0.8 /
T ' | 7
0.2 1= .
0.1 -
: 120 3yr. ot
® 00 3days T 14 28 90 180 Iy. 2yr Sy %00 30 . T . o o % 2w o
_Time Relative  Humidity ~ Percent
Fig. 8. F_’n:)portlon of final shrinkage or creep vs. time Fig. 10. Shrinkagfigt:?idity correction
® : _ ,
€5 = 0.0006x 0.40 x |.1 = 0.000264 w/in
E, = C(ASTTIC MODULUJ‘ FOR DEck CONCRET E
® = 57,0 Fam -~ = 2.605 5 (0% k5T
( Ay = CROSS JECTION AREM o7 DEck = [24'x8"< 992,00
(e +1“:> = DIST. BETWEEN ™MD PEPTH oF §CAG AND |
° <eENTROID 0F COMPOSMITE SR:.‘I‘IO/\/
76- 5162 ~ 2%.38
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ENGINEERING oescZo TH _AVE oy ____AGD
COMPANY Mc EC > oare JULY 24, /98

PHOENIX, ARIZONA PH. 279~ 3541

GIRDER. DESIGA/

My < e Brhi(er o) L
= .0002G4 x 3,605 x (0% 9920« 24.38
= 23,0013 ke = [ 98.] K-FT
THE %mnc SHRIN KA GE BEDTRAINT M MENTS
ARE | |
A B = — 286 x 1918 =~ - 24667
AT C o=~ 0%&57 x 19181 = —/,6%3.8

NITE | "PEE PCA DES/IGN EXAMPLE

EVALVUATION OF CREEP FACTOAD
ROM _Fl1G, 5 (see Betow ) FOR AN ELAITIC MIDULY S
Fm— STRAN @ELWQ:-': 57,000 [F793 = 3,?%X/0‘rsz

THE SPECIFIC CREEP AT 20 VEARS
IS 0.36 x O™ /N/IN/FSL

7
R
f 1 6 '\\ A — Test results _|
«2 \\\ " === Extrapolation
- A\
o \\\‘ 3
~
24 J\\\
§ 3 . N\\':E’{c'"u
2 . \\ \.”00, ~b\
D VA e e e i i
g ! 304]"“”\‘"1%\
: °0.|'020.30.405050.7080.9l.0|.l 2~ 13 14
Specific cresp &} 110 %in/in/pel
Flg.s.Predietlonofbas!g:cmpmmMcmodulus
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ING _75 ™ AV BY AGaD
CEOMPANY A CECD — medilY 21, [75%-

PHOENIX, ARIZONA PH. 279~ 3541

G(RDER DeSIGN

of SE L& QEW%ESS\ Re&
//TH‘ gagr:{/é‘, "(7+€OF Ly VﬁEUE‘ OF FPEE?P/C_ CREE‘P
/S APJIrED " BY (’{G'V,QF & _ A

V7
s AN

$ 10

0S8

_ 120
iday 3 T 4 28 90 180 lyr
Age at toading, doys

o

Fig. 6. Creep vs. age at loading

0.36 x10™° Nfy x [T = o é/zx/o"’f”/w/?sz

ADJUST F9R \/OL'JME TV yweFAcE RATIO
OF TNPE NL GIRDER

Table 1. Creep data for AASHO-PCI l-beams !

Creep ‘
volume/surface |
AASHO-PCI Volume/surface ratio correction |
girder ratio factor
type in. (from Fig. 0
| 3.0 1.28
I 34 1.25
i 4.0 1.20
IV 4.7 116 ;
v 44 118 [
vi 44 1.18 j

- o.olz x/O "x / (5 0722x/0 mﬁu/psr |
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ENGINEERING oesc_ZE_g_%@ sv__/lg%
COMPANY M cct=C oate JVYLY 2 - 17

PHOENIX, ARIZONA PH. 279~ 3541

_GIRDER DESIGN
FROM FEIGURE &, AT 28 DAY O ¢ oF THE
CREEP HAT OLCURED LEAVIN G 0. To 9cCvR:
| 0.6 x 0.722x 10°° Wiy = 0,433 x (0 ‘/N/N/?rl'

¢ Ecx E - 0,453 10" 570005 = .9/2
'Lm- 28 DAYS

CREEP BACTOR FOR /S AND DL, CREEP:
G~e‘¢> -~ 0.852

CREEP EACTOR FIR SHRINKAGT

<1 ~ e\ - o440

O

SUMMATION O POTITIVE RESTRANT MIMENVT

AT PIERD
AT B = (6,079~ 4,2506) 852 — ( 2467).446 = 4529k
AT o= (4,069-2,831).852 ~ (1,640 446 = 3216
: % 1 DL, 3 2SHRWKA<-;E
ADP L + T
AT B = 4529 + (1822, 209) = 049./7 k-eT
AT C 3704 + m_,,?gx++b = 735,74 w-FT
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ENGINEERING vesc. 1S _T1 AVE  gy_ AGD
COMPANY MCECD oate VLY ?-4—; (9%

PHOENIX, ARIZONA PH.279- 3541

| C?/R::‘DER DESIGAN/

DES{CaN =Rk POS | TIVE MOM@\/T CONA/ECT/O/\/

DEJ/C:N Fok TH-E 73 KIp FEET MOM(:WT

é’XT‘END /e S??amvb TO TIE VT DAPHRAG-M,
ALLOWARE STRESJT = 0,( ‘CY = 0,6 x 270 162 ksT
ESTIMATE  ARER O Srm JZEQ.

y &'

A, = M
‘('\sf«C/
7 &I g = @—x& +7o> = v5,33"
Y A= U736 x 12 o 0.T72F Wt

{62 x 75.33
TRY 5 7o STRAND, A = 5(/53) es,

ANUME | compeESIoA AREA IS IN DEZT K onLy

E, . 2&xp0° _ 77
T Srongaen /

secrion) A Y AY AV S I,
s /0¢ x B &32 - 4 -3328% 2%  4-%327
STER. (705 x 177 594 78 - 40632 32072 —

, | 57.94 =377 32297 4437
Y7 ~2791 =-4,52" |
" 837,94 *

.= 32,%097 + 4,437 = 36,734 (wv¢
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JOB NO. - SHT. F
ENGINEERING oesc. 1> I _AVE sy /&GD
COMPANY MCECD  oared9CY 29-198%
PHOENIX, ARIZONA PH.279- 3541 ' .

@/@9572 DESIGN

Drymﬂfcﬁ' FRO M /\/EJ77€/‘H_ AXLT TO d‘7‘€£'c,

78" - 4, 57_ = T73.48"

i

STEEL JTREIS 234 %17
o L 36,734

/737.27 K&

.x 73.4‘8 X 7«77

WﬁL{oH- N :
| cess AN L 6 L
MAX JTREDT (N CONCRETE :

736 x| 2 x 452 = [.087T rox
30, 75‘1—

whieH (I LE'-L
- THAN. 4 =

| /G err
EMBEDMENT LENGTH

VNI BonD JTRESS 1@

T B AL e o Excssd
=2

0/53 IU = 7T <

r
r= 0,22 /N
/. 386 v

Bowb caPmeny PER meH < (386 (350~ 485%/
CengTH To peveLorE  [37.27(./5%) =

PcA PUBLICATTION
C= 27 =

Z(.0. kps
z{.0F = 43 2 tncHs
485 ’
EXTEND 5 ,f% wrﬁfwb 4—8”
BEYOWD &nD

GIRDER
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ENGINEERING vesc 28 TH__AVE.
COMPANY

8Y AGD
MCECD oateJYULY £, 1754~
PHOENIX, ARIZONA PH. 279- 3541 ' 7

- GIRDPER DESIGN

DESIGN NEGATIVE MIMENT REIN. OVER pIERS

LIVE LO0AD PLUS [MPACT AT B
_ o

= /711.0 k-
“ AT C = [546,0 k-F
IUSE MaM@VT/\J“ B
| . | o
ULTITMATE LIVE [OAD <= 1032 4 /.

3 M 2 M
NEGCATIVE MOrMAENT  1LT [ﬁ%“_zz 'L:j

- 2.680[1711.0[« 45958 wer

| ~— / My . 45958 « 12 _ 360 wor
| | - od™ 29x 74.0*
% ETTIMATE D ='_é:? = . 006 _
" |  As~ 006N 12,77 in®
e N TRY 9 ~%// RARS )
?  28.00" - | As = ’C7</'5Q’> = /40T
< — ‘Py = 0 ksz

CHECK ULTIMATE MOMEeENT PROVIDED !

a = Asd . DEPTH oOF
.- A",‘ggi“‘fc'i b COMRRETI/AN BLOCK.
<

= /4’/ 04'(@03

- 5,90 /nekes
+85(e) 28 o L '
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- ENGINEERING ;:cm?S'm AVE gy AG D

COMPANY _MCEC oate VLY Z5, (90F

PHOENIX, ARIZONA PH.279- 3541

¢ _GRDER DENIGH

o - My = Aypy CC/—- 3{}
* < o) (16 - 32

= _@7)5“3;7_ {(—-fN = 5’,{28‘; Kq:'r“

* My ~ 4595‘8 ke BT REQUIRE D

CONPKE-Q‘J( \[E" STRESS IN -e,,,eps—_/a& AT PR S
assorg hd = 225"

i = Es = 27090 = 657
° TS f o
O
e i o ‘ : : ' Q G "
S| LB NeviRAL A Ya < {5§§\-§6 = 20307
r IV |
® | ~“~ﬁl o
j 2 o “ /
! i /040 .
\' S /: : :X ——}e-a,o
_28.0" " —b“{glifb_‘ﬁ
o b 3G
cHEek B ASSURT 04
seemoN A Y o AY - (%’ Lo
° srem (g1 1498 92.2 76,0 7007 285, |
srem (822489 /az,g 1.4 . 2079 14,¢70 7902
( Fwee QO)(/og ;/23@0 //.g coo4139 8. (]2 gsg
FLanee (B)(29) 160.0 4.0 449 _ 472545 85
-( ‘ 5% ¢ o -(Q,::’:@E(o 351,797 ~3,%0
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ENGINEERING pesc 7S TH AVE gy AGD
COMPANY M Ec oare JVLY 25, /954
PHOENIX, ARIZONA PH. 279- 3541 ' 4 '
( |
¢ iC:J/RDE‘(E DESI &GN
T. = 35(,(97 + 9,2/Q = 360,47 w<
. ~UNEACTORED WORK(ING STRESS
L (LOrD) = A7000 X120 X 20307 = /57 ez
3(00 ;17
o | |
-pt (m?ﬂf@'é- /[¥19 /4(0(3@38 22,78)20 X7. /.53
. [@ES 732 320 - 958
o : | ' wIT
[ ; f
' 2.935 K3I<'p¢(6> = 3¢ ksxT
< i} arsro  Lede(e)(4)
| D6 oVeR EACH GIRPERN
TENS(LE STZE'S‘JFJ' IN GQIRPER AT MIDSPA/\/
® TN SPAN AR frHF Poy/ﬁv&‘ CREEP RESTRAUNT
o MOMWT TWOWD SE /Z x ¢50 . keFT
| o 325,0, k-ET
® TENDILE STRESS DU To THIS MOMENT |
3250 x /2 = = /4% ker TENIION
Z26C,9¢4 | |
COMPOS(TE .a‘erc'rmu\j‘
° TENSICE J*me:w UnpER: SERVICE (9AD = —. 268 Kox
L '
4t £ 2068 = 0 412 ksr
® . | o -WHICH > LEST "rmw THE’

C MAX. ALLOWABLE OF é,/—: =10, 46% ki
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so8 no. L0 40 sur._CZﬂngGg.L. ,

ENGINEERING vesc 7S i AVE = ey *
COMPANY M CECD oatelUCY 25, (7894
PHOENIX, ARIZONA PH.279- 3541 ' 7

G!EDETIZ DEJSIGN

/N SPAANT - BC. AND D THE POJ’/TWE
CREEP RESIESTRAINT MOM{:7\/T [

&93.0

K~fi/

26
0 7*‘ er

B

."c_

(LL+I> AT M0 FPAN  WIuLD KE /432 19, ”)

= (344D k~-FT
OEAD LIAD MIMENT 13 59,382 k~N

sed®[0 4 (410(2331) = 59382 — GIBxIT - 54 317
STRE =982 © 26,157 20,57 26,96% 26,964
~ /300 + 2,092 - 2946 - 0308 - 0,598

= = 0.0 MAX, ALLOWABLE TENSION

oF 6\[7&- ==, 404 koI

DEUE':'LOPWGNT LENGTH =0R CONT/NU{T'Y JTEEL_

-

e Fi ews Ly <60 wr A
A= 00¢ A, @! c _0,04(156)60,000 _ 59.2 °
| Ve /000

59,7 "x [+ x B2 66,3 "

<ToP rEW. ch,wa: =&’




Roypen

ENGINEERING

COMPANY
PHOENIX, ARIZONA PH.279- 3541

GIEDFE DeSiaN

so8 wo._[0 L0

DESC 75 TH AUE

sm.g'i%qoggbl":(o

8y

__ MCECD

pate MU LY 25, /954

CUT OEE POUNTS FOR CONTINU(TY é‘TEﬂ_

NEGATIVE
LOCATION D.L. L+ T D L.
MIMENT | MOMENT
SPAN 1 | (kie-FD) CL<+J:>
AOPT| 1782.3- 12,4
.7 3:@&5-/4—4,8
c3 58 9 —2 | 7¢2
vt 753.5|-2%9.5
.5 4—"14-85 -261/,9
N/ 4753,5|-43¢,3 -
.7 ¢ 158.9(~-506,7 NOTE !
LR 5 7 I R
. 157182.3 |- o UT—0EF POINTS FO
END. o |~1608,4-/0084 © T Ni‘é PMOMG-NT <
: | ‘ OCCUR WITHIN /o
SPAN  LENG-TH -
SPAN 2 _ ON DBOTH JIDES OF
; - - EACH PIER
el (782.3|- 976,7
aZ- 3!6845‘"707/8
.3 4158.9(~ 6%7,7
4 4753.5|~ 6259,/
. 5 4948.5(-69 |.¢
Y 4+753.5|~579,|
0‘7 4"(5-8'q -~ 55506 ¢ / ’
-8 3(68,5|~ 59 0.4 .6 + 0O =/76
. 9 | 782,73~ 845, {
END O ~/45%,3({-1453.3

(er2) o2\
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COMPANY _MCEC] oare SEPT S [70F

PHOENIX, ARIZONA PH.279- 3541

* POST-TeEnNSION GIRDER

 ANCHPRAGE ®ONES .
. 4ATHTO (6./5 '

AN EPFEETTIVE N F@ECE AC\YZ:
/\-C_é_ LOSSES /‘H%ﬁ/f/E QCC VR 7%‘ | /0 Kies,

\fArKIE'm/‘ 9= POST TENSION ING
YITETAS  / AV L ABLE o PROVIDE
CTRE REQU!R_ED EEFECTIVE P/ FIRCE.

o A _CONJSERVATE ESTIMATE FuR THE

i Se N R RS AT

77 M3 / -
Qﬁéaﬁr\ré‘b F/S Cv/KDenQ —_—— STRAND,

*« Pk <6<f- J‘TRN\)D>< 7 FPQ AN> @4—}(&3 7) /5"/‘-7 Al

N Do ST - TENSON BIX GIRD RRIPGE  MANVAL
® 'Eg: 3 B;t PO \77_6;7) -75.5*/0/\///\1&,{:1a IN STITVT &

The magmtude of the tensile spllttmg foroe can |

; " be determmed from the following equatuon‘"’ Lo
° — - = 0.3 (18649.6)(1- % )
Z = 0.3P(1-a/d) S : "T 92 «ipv
Where:
Z = total splitting or burstmg force
P = tendon force § VERTICAL REINFIRCE™MENT .
® a = depth of the anchor plate (ASS VME =24
- d = depth of the concrete sectton(f}&?(/M{-‘ 7Z'> 36 9 ? Z / 8, 50 /A/
Sufficient vertical reinforcement acting as a unit * . 20.9
stress of 20,000 psi to resist the computed value - :
of Z should be distributed within the distance of L i 8.50 = 2.7 {
® d/2 of the anchorage location. Normal shear rein- | . : (. ¢0>q_ .
forcement may be included in the total area re- j $* ﬂ
( . quired. ; JysE &-77 U

WITHIN g < 36"
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ENGINEERING pesc_Z5 TH AVE

COMPANY __McFCD omSEI"f é (78 ¢

PHOENIX, ARIZONA PH. 279- 3541

POST ~TENSION G;!RDE’R'

POSITIVE  MOMENT CEIN. STEEL. CONNECTION

DETIGN FoR THE 7326 ke EE6T Mo EN T,
ALLOWARLE ST’EFE?_ STREDS = O, @@y
wE Gripe co — 4, --06(é<7> 3G T

aacsfcsr\?cg @(@DSR DFJ/@N J‘Fmow @F
THIS PROVETT,

Ar = 736 % 12 - 3,257 ,n°
' 2 x 75,37 |

use &8-~¥¢
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®
£
'® : | . I,/’-&'ﬁ< 4-{—6 "o
r "*7.@ ;
o - SEE PKET?Z&TJ‘@ . (\ﬁ, q-F7Wagk! ('5
' < BEAM N A 26"
i _ A .Beh:hc( \J _
—_— — T Anchorzg2 }
Yea =k ol QJQ
. ‘ \],' {/Aﬂ A ll: 4#3"~
' ; [ : } t,‘f\
o« gl
Yol | il
: E | YW :
® ’T i i ] i[
// \\\ N : ‘ 7r-
’// \‘ . . ‘ JI : :\ /le
. 'l'-a' : eei I: ‘ ")L'
: 5 s W [qlt. Shprye S
5 8-0 " ,Lil
® Sgction B-8B ~ Elevatior?
. POST TENSIONED GIRDER -
e L PRELIY
S | SUBJECT
pate AU




/'  Rovben

ENGINEERING

PlER. LOADS

e —

LONGITO T9INAL FORCE‘G /u:\ [, 2.1%

COA)J:DEE TWO LANES of= “r-raf\—Ft»/c, 60//\)@
IN THE SAME DHQFC,T-(O/\)

HS 20 <L<Iv LOADIN G P(:‘VZ LANT |
; ay . 640 kLF
b & Q KIP CoNC, (OAD

z_'owi P@Q LANE Pae SPAN ,
05 [(//(o o). 6<t~o> + 18 0__] 4,617 <

LOAQ RER FPIER.:

a <{—mm.=sx IS x ‘f-élZ. = /.3.5361'4"' ,
i . R«EDUC:(—ION , N T .

NOTF:' b

THE <ENTER 0F GRAVITY OF THE

. LONC:!TUDIN/H_ FIRCE IHALL BE

L LOCATED FEET ABOVE THE
. DECK &LAB \
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ENGINEERING | mﬁgz_m_g.; av_éﬁ_%_;&;
COMPANY cEeD .omJUL 26, [754

PHOENIX, ARIZONA PH.279- 3541 ﬂé

PLE] 7 OAD

WIND  LOADS [\1\/3 L2, 4
(A‘) SUPERST /zocwze pESIGN

UN(FOKML\/ DISTRIBUTED WD LOAD
FOR  QIRDERS 13 50 PIF

LOADINC? PER. LUINEHR BOOT o sres &

 JERJSEY BARRIEKR 320"
CONC . DECE. o'~&"
P/S GIRDER e'—0

98" pePrt —
(s 67\><5<?> 4825 PLF o
ATIUME CHAINCINE FENCE EXTENDS. 2/ AROVE
JERIEY BARRI AND  Do&ES NOT CLOMWLG"/‘G‘LY
:TaP IR DEFLETT WinD:
U3E 35 PIF FOR FENCING

(4&3 5) + 2(35) = 5535 PR

TOT/"\L W!N‘D LOAD PER SPAN!

(55‘35 ) (116) = 04.2 ks

WIND LOAD ON A MOVIN G LoAD (WL

'<(OO PLF) ('//é/ cwa_spM) = //.6F° PER JPAN

NOTE |  APPLY AT RIeHT ANGLES T
LoNG'lTUD/A}/‘r(_ AXIS OF BRIDG-E.
APPLY &' ABOVE PeCK .,



i ROYDEN : . | .son “55‘[7'12147\%‘€' ' sm*>3 OF@D86 -
- ENGINEERING c . , i .
COMPANY "MEECTD ;:n JUCY 26,1984

PHOENIX, ARIZONA PH. 279- 3541

PIER [OADY

WIND (0ADS (W) 1.2, |4
(B) SUBSTRUCTURE DESIGN . |
(1) FORCES FRroM SUAER STRUCTRE

OSE UAME LOADIN &7 AS.
CALQUL&T‘ED‘ (NAPI‘\'RT' (A )

RCEVYT | E \' \y '
() PSSR pOBL D PRECTLY 0 THe

WIND LOADING 1§ AISUMED T0 BE PSE
ACTING ON HORIZDAVTRL LINET AT THE ?
CENVTERS OF  GQRAVITY oF THE €EXPOSED
ARSAS B
SRR LOAD TGROUP TIT AND LT
UJE  +0 AIF
FoR LOAD GRovp T AND I |
Lure 40 pee(fw0-70) = (2 PIF

(3) OVERTURNIN G FoRCE S \
TR VERIE JUPGRITRUCTURE W DTH

ok (OAD GROUP T AN X

2o PE(3)(116) < 192,56 k/srAn
FOR LOAD GRoUP TL AND T ‘

o PR (116 51T k/sPew




Roypen | 566 uo__L%O__’_ sml:> 4— or &6 -
ENGINEERING DESC. E. v
COMPANY : MC EC DATE JUL\/ 24, /?8‘{~_

PHOENIX, ARIZONA PH. 279~ 3541

PIEE (OADYS

THERMAL FORCEY. (T r.2.,)5

- PHOEN (X Eﬂ} "re-M PE(H—?‘V/(EJ’ R/\NG&“
FKOM = “r'O [20° F,

'T*—H:“ BRIDG-&E MAY BE CoNSTRUCTED Ua/DE
ENTHER EXTREMT L, THERETORE (omn $1P
AT)ON  O0F jo F° SHovLp RE CoNJ‘{PFEED
N PIER AND SUPERSTRUCTVRE DF?/CQN
T#ERMA(_, COEFFZICIQUT FoR_ CONCRETE:
0.00000 ¢ PER  °F
ansuro 15,23 ()
FoOR (00 °F  USE  0.0006 ‘

2 Juﬂén :‘RucTUfE

. 168 | __,HQ_OG‘?Q i __’”‘_ '"'l #‘I‘G&
~E3E Tr': ]TF | Tr':‘ gl
L (e’ L et L ne’ L e’ [
1 7 1 7 g
D JUEJTRUC/T‘URE - , | .oo;ogd 0008
[_\’“:“_24 4"_‘.98 *”“06 Ll .08 | 107

] 24| 320 g

B4 1
14168 | 2,24 ]R‘m—

e Gt = > et

A A 'L’ zz |,
’I ’ !

SHRINKAGE COE’F—PICI@\JT For. C,ONC/QETG
/S 0. 0002_ AAsEO (.5, 23(/_-)

A OTRICTURE CAST IN JULY MAY EXPERIENCE
A TOTAL CHANGE oF .0006 +.0002 = ,0008
BY 7'/+€ F:OLLOWH\)C'J DEC&‘MBE‘E .




Rovoen e l040  wF 5,40;‘ 86

ENGINEERING oesc 75 7 _AVE By ab
COMPANY , MCECD oateJY LY 26 /?94
PHOENIX, ARIZONA_ PH. 279~ 3541 ) _
PIER
| LOADIN'C:;\E

EopCE OF Smgw CURRENT ON PIERS
[, 2 (7

P= PRESSURE IN PSS+ :

V = VELOCITY OF WATER (N Fr/s‘cc

K= Z/2 por clecular PIERS

p .—.<2/5>(5>2= /G, 6T PSF

FLOw DEPTH IS /8] |
EFFECTIVE PIER wIDTH = 5'¢ + 4" FR peBRIT -

FoRCE PER COLUMN:
10X % 1667 BF = 2700 *

FORCE—‘ PER P}Eﬁ |
2.700 /CO(__ X % col = 70)500\7&:

PI&e




Po .. &6

. ROYDENJ ' | so8 no._L O 4'0 SHT. -0
° ENGINEERING vesc Z5 T8 AVE .y_&L_v% -
COMPANY ML EC oate S&PIT 12, L ‘

PHOENIX, ARIZONA PH. 279~ 35414 : - -

) plER LoADS
° , | o
EARTHAQUAK E FIORCES AR SO /2,20
E‘QOI\/ALENT ST?QF(“IC; FORCE Mé?'TH—OD
o
TOTAL  WEIGHT OF STRVCTURE : Lw) |
| SUPERSTRYCTYRE . B x 2,992 xdx !l = 1432 N
® PIER CAPS | B x D xbxb x J5 = [ 426
- | - | 12,3F] K
ToTAL FORCE TO CAUSE JNE INCH (P)
° L ATERAL DEELECT/N
(a> PGI{PE‘ND(CJL«‘HQ To AXIT OF PICR C,ArP
) ¢ c_vL/Pl&.‘R X EPIERS X 35;6 o +2690
° R,
(b) PMA{,LE‘( AxI> oF PIER w&@ |
zoo/oo_,ﬂ_ = /+25Qk/ = 1191w/,
®  PERIO> OF VIRBATION OF STRUcrvRE (T )
@) PaaP&v\)mcucM TO Axl& OF PIER CAP
. |
T=209 32 _{'23‘(-'7 = /72 sec
226,96 |
. (b> PACALLEL TO AXIT OF PIER CAP B
WEIGCNT CARRIED AR PIER | K
S SUPERSTR, 8x2942 kg = 273 N
<AL IS xGAGxEE = 4760 -
- 3207
°)
T - 0,%\/37,07 = 0.5% sec
INEIR




RovpeN L e 0F0  _ quPT o 86
" ENGINEERING DESC. VE

zr_m_g__- oY b
Y COMPANY McEC D D"gcraf;%[Z /ngﬁt.
) | P&EE LOADS e I .
L
THE COMB/A/E ,QE‘J‘M/\)SE COE‘FPIC/@\/T (Q
FOR  BOTH PIILECTZON@- 10 AS FoLlows :
* THE FRAME AcTR (F ) = Lo
EQ = C.EW
®

'@)Peﬁ?smwwm TO AXI® OF PIER CAP
06)(1.0)/2, 347 = 246.9% Y
o | ( >( > B e

2<1.(,<?<{~ = O / T4 Y el
¥ oLorms =

) | |
° - (k) PARALLET. T AXIS OF PIETQ CAP |
| &q = (o?}(/ 0} 3207 -~ 28863 x</p,£,4
® . Top <__'_z_88 63" |
' | o=k | <25 K‘i
] 67’\/ EQuIN. LOAD
o - S VY ' FUR STRESS
$ W CANABTIT PU&POJ’F
& 0
+
o

AILUMAED
eT. oF FIXITY




ROYDEN - o JOB NO. [040 - sur. & OF 86
ENGINEERING pEs c_ZE_E.ﬁ_E_.' ey
COMPANY METESD ~  pare G— 21 INE=2

PHOENIX, ARIZONA PH. 279- 3541

ABUTMENT EOUNDATION LOADD

DeAD: COAD: - .
SUPERSTRVCTURE |
B % //6)( Z%Z‘KL.F’X/Q /SééK

BEAM JEAT ¢ FBACHK WALL
B35 x GbxG x /5 KF = 47¢

SR TOTAL 1 84-2 "'

COLUMNS o cHAVEL Rl x o
4—x’7r(25) x 20 x (S ker = 273G

DEAD L.0M> TOTAL 2,078 |

LZVE (_O'AVD I . @
| <}— LANESX 75 PRoBﬁBIL(T’}’x 75( - 235" |

w/wwc: AS Pe‘R AMHTO @RQUP IA
2078 + (2 ) 235 = 2pHe”

F | ER. FOUNDAF!'ION LOADS

PGAD COAD
FUPERSTEVCTVRE .
%x//@x Z‘?‘FZ KUF = 273
cﬂrP BerAM
- BOx 6xG x /S keF < +76
COL_UIMNS | o = 232 B
| | # 3443~
LIVE  LIAD 4 x T5 x /4_/‘? = | 4.24_*( :

GEOUP TA 3442 + 2(@2s) = 479l <
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ENGINEERING pesc 2o TH AVE gy _Agzb_j
o COMPANY MCECD e SEPT &, (78%

PHOENIX, ARIZONA PH. 279- 3541

) _LATERAL LOAD CAPACITY OF 7'Q CAISION.
Tot OF PIER ' CAP (ELEY, © /20T .
CHANNEL (NVERT ELEV. [(86

° SCOUR DEPTH IS /G FEET
- lb.e..iaoo,"
| »sg{r—iM:c . ELEV. 1207
® ‘ | g2k | ,, /ZO/’
2| o 118¢
) \scosren e
o - CHANNEL RITTOM |
NATE\ ACTVAL SCOUR
SHAPE NoT
KNOWN,
o |
° I " 112

RERERENCE ' FounDATIIA 8 AND  EARRTH j
i | STRUCTVRE'S DENMGN MANVAL 7.2

BY THE NAVAL EACILITIES &N GINEERING
COMMAND MAY 1982 ~




F-10

Q=
86

CASE I. FLEXIBLE CAP, ELEVATED POSITION

CONDITION o AT e DESIGN PROCEDURE
Pr FOREACH PILE: | FOR DEFINITION OF PARAMETERS SEE FIGURE 12
T r :
P I.  COMPUTE RELATIVE STIFFNESS FACTOR .
E1 /3 ,
T (=)
H M > PH 2. SELECT CURVE FOR PROPER -IN FIGURE 1.
M 3. OBTAIN COEFFICIENTS F3 Fyy,Fy AT DEPTHS DESIRED.
N 4. COMPUTE DEFLECTION, MOMENT AND SHEAR AT
el ULLL LARAL RLRLL CLLLLA LA P f DESIRED DEPTHS USING FORMULAS OF FIGURE H .,
‘I
L
NOTE+ 1" VALUES FROM FIGURE 9 AND CONVERT
TO LB/IN3,
.
n s NUMBER OF PILES 95&%59

CASE X. PILES WITH RIGID CAP AT GROUND SURFACE

. PROCEED AS IN STEP |,CASEL .

2. COMPUTE DEFLECTION AND MOMENT AT DESIRED
DEPTHS USING COEFFICIENTS Fy ,Fiy AND
FORMULAS OF FIGURE 12.

3. MAXIMUM SHEAR OCCURS AT TOP OF PILE
AND EQUALS P IN EACH PILE,

CASE IIL. RIGID CAP,

ELEVATED POSITION

]

i i POSITION
)
/
: !
| |
'
- []
H T 9}_’
Ho A
]
M
W WU LU Ll UL m"—
, Pl
L \F‘"
I 5

I ASSUME A HINGE AT POINT-A WITH A BALANCING
MOMENT M APPUIED AT POINT A.

2 COMPUTE SLOPE 8§, ABOVE GROUND AS A FUNCTION
OF M FROM CHARACTERISTICS OF SUPERSTRUCTURE.

3. COMPUTE SLOPE 8; FROM SLOPE COEFFICIENTS
OF FIGURE 13 AS FOLLOWS: '

’ pre MT
% fo T ) *Fo g

4. EQUATE 6 8 AND SOLVE FOR VALUE OF M.
5. KNOWING VALUES OF P AND M, SOLVE FOR DEFLECTION,
SHEAR,AND MOMENT AS IN CASE I,

NOTE : IF GROUND SURFACE AT PILE LOCATION IS
INCLINED, LOAD P TAKEN BY EACH PILE IS

PROPORTIONAL TO T/Hg3.

FIGURE 10

Design Procedure for Laterally Loaded Piles

7.2-237
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"4
ey -08
-1 0 i 2 ) 0.2 04 06 0.8 10 -06 -0.4 -02 0
O DEFLECTION COEFFICENT(F3) &~ Joor"| MOMENT COEFFICEENT (Fpr) ]{ SHEAR COEFFICIENT (Fy) e
FOR APPLED mNT(M) /’ e R FOR APPLIED MOMENT (M) A.-’ FOR APPLIED MOMENT (N) Lot .—;{
/ e el .;:f I ¥R L0t DXk /’
oo - . ...-"". O Nty ’2’
[ w4 + T s, o P
& T:2 L:Z i ) il 4FZ ~ oa. Il[
g T = |
0_- 2 ..... - P ," i “ ....0..‘.”"’"' e g
= 1~ 1o >
2 / 1 -1 e y X ¥ \\s
z f | v T N
Ny 3[ lﬁ q z AN s
[ L
= . uil /4 : - A L : L
§ M L ——
Ay 4 “\
. 4,580 i L " \
2 Y 1 VYmfvl ) 0Nk
8M=r3(i"l_".) '\'Fs My = Fpg (M) " \\‘5
- O DEFLECTION COEFFICIENT (Fy) 45?
. FOR APPUED LATERAL FORCE (P)] 4<%
~ " .’.’
! -1 oo
8 | ,/ .....4'
® - e
5 -4 Y
g T :2..-.0-"..'-
& {0
3 /] P 3
3 /
4
z '3/
: 3
L .
Y 4.
W : —
e 4§ 1_ V -
4 PT3 ’s
3p:Fy(==) MpF(PT) \ Vp:Fy (P)
= PE3YEN o/ > P
S8 D! [ 1 o\ 1
-1 ) ] 2 30 0.2 04 06 08 -08 -0.4 ) 04 08
DEFLECTION COEFFICIENT, Fy -l MOMENT COEFFICIENT, F)y , SHEAR COEFFICIENT, Fy

FIGURE 11
Influence Values for Pile with Applied Lateral Load and Moment
(Case I. Flexible Cap or Hinged End Condition)
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ENGINEERING pesc.Z2 TH AVE av_JS:_D__q_
COMPANY — LACECD  oare SEPTL L) 199

. PHOENIX, ARIZONA PH. 279~ 3541

RELAT | VE STIRFNE TS TR (TB ' |
E_ = ODUL,UJ‘ o= E_AJ‘TIC/T’)’, OI—- Cﬁ\»{ SToN
.= 57,000 el 3.6 x 10% psr
T = rMmomMenNT OF /Nf:—e:r')/‘\' o CAJJ‘.M»\)
= 7185 RA* = .78.34(1—2.)“‘ |
o . .= x /O IN

-(-\ * c,oe’FHcr'swn— OF VR GEADE [QEncTJoN;
= 50 per I AS_ PER. SUBS/RRACE (NVEST,

uféf" 25 PCT O COMMPEN SATE
FOJQ C\/QL(C, COXADPIN Gy

T = (EI> [('3 Gxb \(24% /@‘3] 203.7

TNCHES

L - (/170~//21312 - 2.88
e 2637

DEFLETTION AT SURFACE TDUE TO LATERAL
= LOAD. ONLY

LAT < ézk : , - ' .
M e~ @20(577) % 229 0keer

= | 5\ ' = . B
R(E) - e é:‘é‘ﬁ‘:ﬁi"‘:‘ézii;l}c] 7!

3\ "
R (RED) - 30 (62000) (203, 7. 0,179

3.0 x (0% x 2.4%x JO¢

St 80~ 035140079 = 053"




Rovpen | so8 no._ L& sl 12 g 86
° ENGINEERING DESC. £ nv%
‘ COMPANY =) oare SEFPT G, /9

PHOENIX, ARIZONA PH. 279- 3541

) LOCTION OF POINT . OoF Z&ERO DEPAEC—?/ON
° ‘ LDt _
ASSUME ZERO  DEFR(, 0cC RS 2 MULTIPLES
OF T BELoW. SUVRFPACE.
2T = 2( 203,77 ) = 4&07.4 (NCHES
® . ( 7> = 33,95 FEeT
BOTTOM ofF FcouR .= 1170,00
| ‘ - 33,95
° | LochTIoN OF Zero pef( /136,05
DEFLECTION AT ToP OF pPIER DUEF TO
LATERAC LOAD onNLy 7
. : . | X ' ‘v: :
FoR 5'P sECTION .
) I = ,789‘(30> = 635 x10 w¥ e
Ar/?” e L 3 &L, /207. /./
' 3 1L . /
o | (62000)( 37.0 x12) - 0. 79" .
%(;635‘1/%}(3,3&/0‘) k 78
TO ACCOUNT FoR ROTATION 2261 n
Py AT PYRFEACE o | P o~
' . , N — A Iy 1) v O
.530 _ x S | N
33.95 70,95 . R
| X= (108 C ) b
® | ] m
A. = .7?/ Tt //08 = / 37? | M
g¢ 1136.05]
°)
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ENGINEERING pesc 2S5 I8 AVE oy
COMPANY MEECD  oare JEPT 6,19

PHOENIX, ARIZONA PH.279- 3541

PDEFLECTION AT GROUMID SULEACE DUE
TO DA LoAD z_fwewu DEFL

MoMeENT ~ 800 g /897 = /5/9 Zk—w

Om. = €1 (1519. 23//000\(203 ] 0. O/C]”

X (07 « 2Fx /0

DESIGN MOMENTS

PEPTH & IN MULTHIPLEY OF T 5 . T = /6.98 reeT

=z = @) ey, 1170 MAG—N#E!CS}&OQON |
A C@ 23(37> + (300)(! 87?> 24.20. 6
P o= sz k-FT
- R, M) = /.o(z%o;@)k,m:
N\r Fa (PT) = o
ToTaL 2§00 b ke
;'&7“0.,_5,} ELEV, //(o( 5 o
M~ 95(2420.6) = 229957 keer
M= 45062y 1498) = 473,74

TOTAL , |
Momen T 273 3 k-FT

Z . 0.75 4y €ELEV [/57.3
Mu= 70 (Z*-FZJ.{C% . 2/ 78.54 KFT

Mp= .65 (p2x16.98) = 6 84.29
CTOTA L 28({12. 83 K-FT,/

CMIMENT




RoybpEN ' ~ Jos No /0‘f—0" . H'F_Li __8_6__

ENGINEERING oesc_25 TH _AVE gy

COMPANY MLFC—D DATE 0¢7' /?é‘F
l,PHOENI,X, ARIZONA P"-279-3541 e e e

? C,HEcK e-urrma JMB ury |
SUPERTTRVCTURE AXIAC L.OA;‘D = %00 &
COLUMN [ CaLPIoN LoaD |

4 T3S x,/§&1755‘" ‘/5
f’¢ 77‘((&:)) x /S x200 = ’52

| 1ar &%
ABEA OF 7@ secrion o 7rEST = 3848 m%
SEeTroN MODULS < . 785(35% - 33,66 3

MAX., TENS/(E JITREST:

P __M - 101& _ 2662,83 7
A TS T 28,49 33,606

= 26.455- 85.05 =-58,576
KSF

= 0. 4-07 3T

PMOD. OF RUPTVRE = 7.8 [4000
= 0.9+ kex

cAISTOAN) DOET NOT

CRACK N‘DUK(N G
D

B%U % oM E?\)T

o
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ENGINEERING DESC. BY AQD
COMPANY MCFESD pate AU G-, 2%, /78 4
PHOENIX, ARIZONA PH.279- 3841 ] .
PIER DEJSIGN 0 b
5‘/é” ,
,,,,,, |($Iél_‘—_7’ l ,, I N l l ‘
J S O T T S S S IR A Ly
> i | | | l | I ! ,
S)v - . 120|
N NAT. SURFRCE
\O - L o o :
Y ez Il | 15?2 || e 8
B A AR 1 - T oimesr
/, | |
| EL. (170
MAX, ScovR
. .'7% &L (153,45
ol | CANUMED  MAX.
S Mo ENT
: L ‘ /[y o9~
775} (ol By
: _, ebélgv[ o5 e c?"?}:g{r
PEAD LOAD : ‘ ‘ .
SUPERITRICTIRE 8x“6>< 2942 ke = 273 tK
CAP REAM &D x 6x6 x 15 keF: 4 76¢
COLUM NS B 77‘(2.5)‘,(30 x. .15~ 354
A BEVAWARS
: 3vo7

Live LOAD VG ANE x .75 PROZARILITY w (4.2 ¥far= 42 L

63/
REQ, REARING = ARERA = 295K | 132.8 FT*
30 KrE p= 263/ =234 ,ﬁ:gf»‘“
?.—

EEARWQ AREAR o 4 -7 0 ¢¢ms.rous
4 x TG 5)* = /52,9 fTF
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ROYDEN 108 w0 OO ar P17 or . 86

ENGINEERING oesc.ZS TR

'AVE ' B8Y - AC‘: D

COMPANY MCECD oare OCPT, (] 1984

PHOENIX, ARIZONA PH. 279- 3541

PIER. ’DE‘JIGN

88.00 oy
B0 10T 10 0t /l.o';;f//.ﬁb'_}";/'(,':o'q_s'.s";
\ s v
gr @L&L@l @ .ﬁ& A &A z& &éﬁ&&—’z = [0& -t
\ ; .
g@@®@-@@@ @@@ dleloe
2 A I - 30.66 rT¥
N A 2 | Lo ]v<.¥ -
I/) )| @ )i é @ - @
K T+ ) g T R vt DA . :
o { L= 11780 rF
¥ | | .
I 7N 7 A Al
XY O] ® @ lle
| 00)] 220" | 22,0 | 22.0'

E = 57000./4000 = 3,005 /0.6 PST
| ’ = 3.605x /07 kST
= D1 0 - KSF

@ VIUNT COORDINATE
A MEMEER. |




ENGINEERING pesc.ZI_TH AVE BY ,
COMPANY MeEed oare SEPT. [/ 184

PHOENIX, ARIZONA PH.279- 3841

+ "euaimer JoB llno 1040 snr-B,i,gD o

) pleR pEviaN

STRUCTURE MCECD-PIER
TYPE PLANE FRAME .
- NUMBER OF JoINTS 272.
° NUMBER 0 MEMBERS 2|
NUMBER oF SuPPORTS 4
NUMBER OF LOADING S <

JOINT  COORDINATE IS

. I /o O S
2 33,0 O, S |
3 550 o, ¢ :
° + 770 ©0. 9 |
5 1.0 2755
. ) 6 330 2755
7 550 2755
8 77.0 27.55
. 9 0.0 47,55

0 5.5 4755
1 (1.0 47,55
iz 165 &7.55
I3 215 47.55
° /¥ 33,06 4155
/5 38,5 4755
76 495 4755
/7 550 <4155
13 60,5 475%




Rovpen N 5 NO. ZO%@ ) nt Pl o DG
ENGINEERING :::c"o % :;" A

PHOENIX, ARIZONA PH. 279- 3541

D

PIER DElIGN
[ 7.5 47,55
20 770 4755
2| 52,5 47,55
27 88.0 . 4155
MEMBER INCIDENCES
[ 5
7z 2
3 > 7
+ 4 8
) S 5 ]
6 G |4
-7 717
8 8 20
g 9 /0
10 (0 [
TN T4
1z 12 /3
13 13 /4
/4 (¥ (5
IS |5 /0
o (6 (7T

~
~
Lo~
~J
>




ROYDEN | Jos uo%_ snr FZO OF
ENGINEERING I 3&%
COMPANY M,E&D DATE O ININ4

PHOENIX, ARIZONA PH.279- 3541

PIER DES/IGN

®
/8 '8 19
(7 (7 20
¢ 20 20 2|
7| 2| Z2Z
° MEMBER  PROPERTIE S  PRIZMATC
[ THRU 4 AX 38,49 TZ& [I7.80
| 5 THRUV 8 AX 9.0 T % 30.66
o T THRU 2| AKX 36,00 T=Z& 1080
._ L/«KSF
CONCTANTS & 518400 %‘rLL
o LOADING 1 DEAD LOAD OF CAP AND GIRDERS
MEMB LOADS 342"
9 Faé@ Y UNIFOEM - 5.4 J“H,LJJ,LJ,
Y . . 54 kLl ]
. 1
(3 _
/4 Co T T T
/5
5 ¢
7
0
' R
o :
JOINT  LOADYD
II?Z FORCE  ~ 3%, 3
® 3
) /"5
1
7
® ’Z.l | d’




RoYDEN sos w0040
ENGINEERING DESC. vE
COMPANY MCECT
PHOENIX, ARIZONA PH. 279- 3541 .
PIER DEMNGN

sur.P21 ":'bf l

% .

LOADIN G 2 LATERAL LOAD

JOINT LOoAD
22 FORCE X - 100.0

LOADING 3 TRAFFIC (oAD

JOINT LOAD

FORCE Y —/27_.82

(O

12

13 &
-2

)
T*l O

T —

T e

121,82

bbb

ADING ¢ TEMPERATVRE ¢ THRINKAGE
MEMBER LENGTH COEFPFICIENT

q THRU 2| -.00085

SOLVE
>TO P

TEMP 000006 ((190)

SHRIN RAGE

'
y

. —

> —

— e

= L0006
= 00072
IE CB




N, af=
B 86881: PRIME VERSION OF STRESS(3.2) 12/89/1978 : 8 6
90002: w
60803:
80984: INPUT LISTING OF STRESS PROBLEM
'32?3 L L R e e e ——
80004
80087: ’
® 80608: STRUCTURE MCFCD-PIER
80869: TYPE PLANE FRAME
88818: NUMBER OF JOINTS 22
88811: NUMBER OF MEMBERS 21
- 00812: NUMBER OF SUPPORTS 4
88813: NUMBER OF LOADINGS 4
@ 80014: TABULATE ALL
88015: JOINT COORDINATES
8081é: 1 {188 9.
66017: 2 33,08 8. S
00018: 3 55.88 6. S
80019: 4 77,88 8. S
o 08028: 5 (1.8 27.55
g8821: 6 33.8 27.95
08822: 7 55.8 27.55
80023: 8 77.8 27.55
80824: 9 8.8 47.55
_ 86625: 18 5.5 47.55
® 80024: 11 11.8 47.55
80827: 12 14.5 47.55
80028: 13 27.5 47.55
80829: 14 33.8 47.55
80038: 15 38.5 47.55
) 80831: 16 49.5 47.55
o  88832: 17 55.8 47.55
: 80833: 18 48.5 47.55
00034: 19 71.5 47.55
80635: 28 77.8¢ 47.55
80834: 21 82.5 47.55
80837: 22 88.8 47.55
® . 88038: MEMBER INCIDENCE
80639: 1 |
00048: 2
88041: 3
80842: 4
. 80843: 5
® L 80844: ¢
80045: 7
80844: 8
80847: 9
80848: 18
80849: 11
® 80858: 12
edesi: 13
00852: 14
80053: 15
80854; 14
o 80855: 17
#0854 18
) 06857; 19
86058; 20
86859: 21

—— 00~ O
—

14
17
20
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1
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® 80069: MEMBER PROPERTIES PRISHATIC P23 °9F &6
008412 1 THRU 4 AX 38.49 12 117.80 :
00862: STHRU 8 AX 19.63 12 30.44
) 80863: 9 THRU 21 AX 36.89 12 108.60
' 80044: CONSTANTS E 519120.8 ALL
80945: LOADING 1 DEAD LOAD OF CAP PLUS GIRDERS
o 808644: MEMBER LOADS
00067: 9 FORCE Y INIFORM -5.4
80948: 10 FORCE Y UNIFORM -5.4 | :
80069: 11 FORCE Y INIFORM -5.4 : |
80978 12 FORCE Y UNIFORM -5.4 v
00071: 13 FORCE Y UNIFORM -5.4
o ' 80872: 14 FORCE Y UNIFORM -5.4
80073: 15 FORCE Y UNIFORM -5.4
98074z 14 FORCE Y UNIFORM -5.4
88675: 17 FORCE Y UNIFORM -5.4
88976: 13 FORCE Y UNIFORM -5.4
80077: 19 FORCE Y UNIFORM 5.4
® 80078 28 FORCE Y UNIFORM -5.4
‘ 68879: 21 FORCE Y UNIFORM 5.4
00889: JOINT LOADS
80981: 18 FORCE Y -341.3
© 80882: 12 FORCE Y -341.3
- 88883: 13 FORCE Y -341.3
o 80984: 15 FORCE Y -341.3
80085: 16 FORCE Y -341.3
. 00984: 18 FORCE Y -341.3
80087: 19 FORCE Y -341.3
) 00083: 21 FORCE Y -341.3
o 00889: LOADING 2 LATERAL LOAD
® 80898: JOINT LOAD
BRI 80891: 22 FORCE X -189.0
89892: LOADING 3 TRAFFIC LOADING
88893 JOINT LOADS
80994: 18 FORCE Y -127.82
80995: 12 FORCE Y -127.82
® 90094: 13 FORCE Y -127.82
v |80097: 15 FORCE Y -127.82
. 80098: LOADING 4  TEMPERATURE PLUS SHRINKAGE
-90699: MEMBER LENGTH COEFFICIENT
89100: 9 THRU 21 -.8068
1891012 SOLVE

| -98192:1
$0103:1
90104:
90165:
80104
o




. T eenrn ' —— : : .
l 99168: STRUCTURE MCFCD-PIER - P Zﬂ.. o= 86

89169
80110
8111
) g0112:
‘ 88113
89114: LOADING 1 DEAD LOAD OF CAP PLUS GIRDERS
e 89115 == — -
8116 -
88117:
80118:
88119: MEMBER FORCES
° 88128:
88121: MEMBER JOINT AXIAL FORCE  SHEAR FORCE " MOMENT
0812: 1 1 826,857 4.038 88.57
00123: 5 -826.857 4.8 2.6
80124 2 2 760846 0 9.9 -17.49°
015: 2 &  -T76.844 8.792 4.3
0126 3 3 776,845 8.791 17.47
s 8i2: 3 7 78845 -4.791 4.2
80128 4 4 826814 -4.4% -88.5¢6
08129: 4 8 -826.814 4,037 -22.46
8818: S 5 826,85 4.938 0.8
8131: 5 11 -826.856 -4.88 183.43
° 8132 6 6 776.846 €479 4.33
88133: & 14 -776.046 8.7%2 -20.17
0813: 7 7 776.845 8.791 am
8135: 7 17 -776.445 4.791 2.16
88136: 8 8 824.814 -4.0%7 22.66
) 88137: 8 28 -82.814 4.837 ~163.41
° 60138 9 9 8.000 .82 87
@1 9 18 -8,808 2.731 -81.78
' 08148: 18 18 -0.998 -371.849 81.78
14t: 18 1 8.009 489748 -2284.14
a42: 11 11 -4.838 426085 -2188.47
8143: 11 12 4.038 ~294.385 161,12
° | 00144 12 12 -4.838 55.084 O -161.16
i 80145: 12 13 4,838 4.316 440.39
88146: 13 13 -4.938 -345.426 ~449.41
8147 13 14 4.838 375.326 -1542.21
w48 M 14 -3.244 400.783  156.1
88149: 14 15 3.244 -371.883 559.84
° 88158: 15 15 -3.244 29.768 . 559.85
®151: 15 16 3.246 29.708 559.85
881520 16 16 -3.244 371012 -559.48
8153 16 17 3.246 489.712 -1562.37
8154 17 17 -4.837 375.328 1542.19
881S5: 17 18 4.83 -345.621 44y
. e15: 18 18 -4.837 4.221 -449.41
= 881S7: 18 19 4.037 55.479 161,25
68158: 19 19 -4.837. -396.392 -161.27
1S9 19 20 4.037 424.492 -2180.57
Wi B 2 8.008 480713 2263.94
88141: 28 21 -0.968 -371.013 -81.78
° 881622 21 21 8.008 29.49% 81.47
) 88143: 20 22 -0.908 9.084 .82
88164

80145:




8814642
88167:
60148:
881469:
8817e:
88171
88172:
88173:
08174:
88175:
88176:
98177:
68178:

00179:

#0188
88181
98182:
88183
09184:
#0185:
00184:
86187
$6198:
80189;
80199
08191:
00192:
80193:
80194:
80195:
88194:
88197:
88198:
88199
28208:
88261
88262:
68203:
88204:
80283:
80204:
86287:

80208:

80209:
89210:
80211:
80212:
88213
08214
88213:
09214
00217:
868218:
80219:
80224
08221:
88222:1
868223:
98224:

FORCE Y
-8.008
~8.008
-8.000
-9.008
-8.832

=341.317
-8.823
-341.381
-341.318
-8.817
-341.383
~341.312
~8.812
-341.299
-341.313
-8.089
-341.317
8.004

APPLIED JOINT LOADS, FREE JOINTS

MOMENT 2
0.00
-8.00
-8.60
.00
-0.67
-9.88
-0.84
-8.84
-8.83
-9.63
-0.81
-8.83
-8.62
-8.82
-8.63
~8.84
-8.83
-8.82

REACTIONS ,APPLIED LOADS SUPPORT JOINTS

FORCE Y MOMENT 2

824.857
776,844
776.845
826.814

88.57
-12.49
17.47
-83.56

FREE JOINT DISPLACEMENTS

JOINT X-DISPLACEMENT - Y-DISPLACEMENT  ROTATION

JOINT  FORCE X
3 -8.808
é 0.088
7 -8.600
8 8.008
9 8.800
18 -0.808
11 -8.800
12 .08
13 -8.668
14 ~0.098
15 8.008
16 8.600
17 -8.0008
18 8.808
19 -8.960-
28 -0.888
2 -9.000
2 ~6.000

JOINT  FORCE X
1 -4.838
2 8.792
3 -8.791
4 4.837
5 8.0083
é -0.8801
7 8.8801
8 -9.0003
9 -8.9000
18 -8.6000
11 -0.6008
12 -8.8008
13 -8.8600
14 -0.8808
15 -8.0600
16 8.0000
17 0.0000
18 8.0090
19 9.0080
28 8.9088

21 ¢.6060
22

8.0088

-0.0811
-0.8811
-8.0011
-9.0811
~9.0845
-9.0835
-0.0028
-0.0028
-0.0028
-0.0024
-0.0829
-8.8029
-0.0024
-0.0828
-0.0028
-9.8028
-4.8835
-8.8945

-8.8008
8.6800
-0.0480
9.8000
8.6082
8.8862
8.0001
-8.8000
8.0600
-8.9608
-9.0801
8.0001
8.0008
~-8.0000
8.0800
-8.0001
-8.08082
-8.0082

P25 of 86




00225:
88224:
80227:
08228:
88229:
80230:
86231:
89232
86233:
88234:
86235:
898234:
806237:
89238
08239:
88240
88241
80242:
88243:

86244:

86245:
88244

80247:

08248:
98249:
88258
00251:
08252:
88253:
80254
282355:
88254
80257:
#8258:
08259:
80240:
08241
08242:
868243
88244:
88245:
80244:
80247:
86248:
88249:
80278:
86271:
90272:
00273:
20274:
80275:
98274
80277
08278:
80279:
88289
80281
08282
88283:
AR7A4:

STRUCTURE MCFCD-PIER
p——— T —
LOADING 2 LATERAL LOAD
MEMBER FORCES
MEMBER  JOINT  AXIAL FORCE SHEAR FORCE MOMENT
1 | 26.510 -23.82¢ =767.93
1 3 -26.518 23.824 111.52
2 2 -8.7¥ =25.755 -811.35
2 é 8.754 25.755 181.82
3 3 9.331 -25.979 -818.39
3 7 -9.331 2899 102.47
4 4 -27.083 ~24.434 -787.48
4 8 27.983 24.44 114.46
S 5 26,519 -23.826 -111.32
3 11 ~24.518 23.824 -345.00
é é -8.754 =25.755 -101.82
é 14 8.754 5.755 . -413.28
7 7 9.331 ~25.979 -102.87
7 17 -9.331 25,999 -416.92
8 8 -27.883 -24.434 -114.46
8 28 27.083 24.434 - =374.22
9 9 8.960 -8.982 -8.99
b4 18 8.080 8.882 -8.01
16 10 9.800 -8.005 8.08
18 i1 8.680 9.865 -8.03
11 i1 23.819 26.585 365.03
1 12 -23.819 ~26.583 - =219.25
12 12 28.821 26,5835 219.25
12 13 -23.821 ~26.585 - .3
13 13 23.822 26.583 =72.31
13 14 -23.822 =25.585 - 218.89
14 14 49.575 17.751 195.19
14 15 ~49.575 -17.751 © =97.56
15 15 49.582 17.752 97.56
15 16 -49.582 -17.752 92.71
16 16 49.582 12.751 -97.71
16 17 -49.582 -17.751 195.34
17 17 75.559 27.882 - 21,597
17 18 =75.5%9 -27.882 -72.42
18 18 75.561 27.982 72.82
18 19 ~75.361 -27.882 225.28
19 19 75.536 27.982 -225.28
19 20 =75.356 -27.882 374.23
28 2 99.986 -0.881 -0.81
28 21 -79.986 8.881 -9.88
21 21 99.995 8.088 .08
21 22 -99.995 -9.980 8.60




o 88284: . APPLIED JOINT LOADS, FREE JOINTS £.27 oF 8%
® ' 96287: '
80288: JOINT FORCEX  FORCEY  MOMENT 2
08289: S 0.000  -9.008 . 8.08
B 00298: 6 0.088  6.086 8.08
. 021 7 0.000  -0.008 9.00
88292: 8 8.000  0.060 9.00
e 08293 9 8.000  -9.002 -9.00
80294: 18 0.000  -0.083 -0.81
80295 11 -0.887  -9.960 -9.80
80296 12 0.082  -.008 -9.89
927 13 8.002  0.008 -9.80
#0298: 14 -8.082  0.969 8.00
@ 80299 15 9.086  9.900 8.00
98380: 14 -9.080  -9.060 -8.00
g0301: 17 -8.882  -8.800 -8.09
80302: 18 0.002  -9.008 0.08
80303: 19 -8.085  -6.800 -0.90
§8384: 20 -0.003  9.898 -2.90
e 88385: 21 8.889  6.081 9.8
0036 2 -99.995  -6.000 8.00
e 883871 :
o 80308:
08309 - |
88310: REACTIONS,APPLIED LOADS SUPPORT JOINTS
® 80311:
88312: JOINT FORCE X  FORCEY  MOMENT 2
B8313: 1 23.826  24.518 267,93
80314: 2 2575  -8.754 -811.35
) 80315 3 25.97%  9.331 -818.39
| 80316: 4 24.434  -27.083 -787.48
o 00317 -
o 88318:
80319:
80320 FREE JOINT DISPLACEMENTS
80321
88322: JOINT X-DISPLACEMENT Y-DISPLACEMENT  ROTATION
® 88323 5 -8.80% . -0.8968 8.0862
88324: 6 -0.88%  .9000 8.9062
80325: 7 -8.883% -8.8008 8.0862
08326: 8  -0.8835 8.0000 0.9662
88327: 9 -0.8¢8 -9.8085 9:0668
_ 88328 18 -8.8068 -9.0983 0.9888
® 80329: 11 -8.8068 -9.9081 8.9698
88330: 12 -8.8068 8.8908 9.0008
0331: 13 -0.8868 6.8000 -9.9868
80332: 14 -0.88¢8 8.0908 0.0699
88333: 15 -0.88¢8 8.8000 -0.9098
| 00334: 16 -0.8848 -9.0008 -9.9868
o 00335: 17 -9.80¢9 -9.0008 8.0008
B0336: 18 -8.88¢9 -2.9909 -0.9008
80337: 19 -8.8869 -3.0088 8.0060
#8338: 20 -0.8078 9.0081 9.0908
§0339: 21 -0.8878 8.0003 8.0008
88346: 22 -0.8870 8.8095 9.9008
® ) 80341:1
_ 88342:
808343:




7

08345:

88344: STRUCTURE MCFCD-PIER
80347 =======w=====

88348:

88349:

#8358:

88351

80352: LOADING 3 TRAFFIC LOADING
#8353:

80354

68335

88354

883572 MEMBER FORCES
#8338:

80359: MEMBER JOINT AXIAL FORCE
88346 1 i 271.354
88341 1 5 -271.3%4
#0362 2 2 214.594
68343: Y] 6 -214.596
80344: 3 3 33.338
803452 3 7 -33.338
883442 4 4 -7.975
80367: 4 8 7.975
80348: 3 S 271.3%4
98349: 5 11 -271.354
80379 é é 214.596
88371 é 14 -214.596
80372: 7 7 33,338
890373 7 17 -33.338
86374: 8 8 -7.975
88375: 8 28 7.975
98374 9 9 6.009
08377: 9 18 8,600
80378: 18 18 6.008
88379: 18 11 9.088
ge3ge: 11 11 -6.138
#0381: . 11 12 8.138
86382: 12 12 -8.130
98383: 12 13 8.138 -
88384: 13 13 -8.130
80385: 13 14 6.138
88384: 14 14 -8.494
80387: 14 15 8.4%94
86388: 15 15 -8.494
88389: 15 16 8.494
88398: 16 16 -8.494
08391: 146 17 8.494
88392: 17 17 -1,898
08393: 17 18 1.898
80394: 18 18 -1.898
88395: 18 19 1.898
80394: 19 19 -1.899
80397: 19 2 1.899
08398: 28 20 -9.081
80399: 29 21 8.6801
80409: 2% 21 -9.808
98481: 21 2 8.800
80402;

28483;

SHEAR FORCE
0.129
-9.129
0.364
-9.344
8.485
-9.485
-1.698
1.898
8.1
-9.129
8.364
-9.364
9.405
-8.485
-1.898
1.898
-9.997
9.967
-127.83
127.834
143.513
-143.513
15.691
-15.491
-112.133
11218
182,453
-182.458
-25.362
%5.362
-25.363
25.363
7.974
2.7
7.974
- =797
7.975
-1.9%5
-8.800
9.808
-8.890
8.608

HOMENT
-6.53
10.89
-1.3
11,39

3.95
12.71
-33.46
3.28
-19.89
12.48
-11.39
18.48
-12.71
24.81
-3.28
-18.76
-0.01
-8.02
9.01
-703.11
499.41
98.91
-98.91
271.51
“271.52
-345.22
326,53
236.99
-236.99
-41.99
41.99
-181.48
156.68
-112.82
112.82
-25.19
25.18
18.76
-9.80
9.98
-9.88
0.00

P28 oF BL



80484

® | 88495: APPLIED JOINT LOADS,  FREE JOINTS pP. 27 oF §6
80446: o
90487: JOINT FORCE X  FORCEY  MOMENT 2.
‘“f) 00488: S 9.080  6.008 8.08
- 00409: 4 9.008  -9.008 9.08
80418: 7 0.080  -9.800 9.68
® 98411: 8 8.800 9.80¢ 9.08
00412: 9 9.900 - -0.007 -9.91
09413: 10 0.880 -127.829 -9.62
00414: 11 -0.881  -0.085 -8.81
00415: 12 0.008 -127.822 -9.91
#041é: 13 0.008 -127.824 -8.01
@ 00417: 14 8.808  -8.004 -9.81
80418: 15 0.000 -127.828 -9.80
00419; 18 8.008  -0.00! -8.90
p0420: 17 0.600  -9.600 -9.00
00421 18 9.000  8.600 9.9
80422: 19 -8.808  8.000 -5.00
® : 00423: 28 -0.888  0.800 -8.89
' f0424: 21 8.601  9.080 0.66
...... 80425:: 22 0.008  9.008 0.0
86424:
89427:
00428:
® 00429: REACTIONS ,APPLIED LOADS SUPPORT JOINTS
89430:
99431: JOINT FORCE X  FORCEY  MOMENT 2
00432: 1 -8.129 271,354 -6.53
99433: 2 -0.364  214.596 -1.3
) , 09434: 3 -0.485  33.338 3.95
® = 98435: 4 1,098 -2.975 -33.44
: 4 90434:
00437:
00438:
00439: FREE JOINT DISPLACEMENTS
: 80440:
e .. 80441: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
S 88442: 5 -0.0008 -9.0004 6.6600
99443: & -0.8000 -9.8003 6.8000
#9444 7 -8.0008 -9.8000 9.8000
99445: 8 -9.008) 8.6000 $.8060
984d6: 9 -.8003 -0.8014 9.0081
® ’ 98447: 10-  -0.8003 - -9.9811 9.0001
89448: 11 -8.0603 -9.0089 9.8060
00449: 12 -8.8003 -0.8009 -9.9098
g84se: 13 -8.8003 -0.0009  0.0000
#0451: 14 -9.8883 -9.8807 8.8080
| 99452: 15  -9.0603 -9.0886  0.6000
® : 98453: 16  -9.8003 -3.0083 6.0000
80454: 17 -9.6603 -3.0081  9.8000
00455: 18 -9.8003 -9.9600 9.0069
90456: 19 -9.0603 8.8006 -9.0000
00457: 28 -8.8003 9.0008 -9.9008
90458: 21 -9.0003 0.0060 -9.0089
® ) 00459: 22 -9.8083 9.0098 -9.8000
89449: 1 '
08441:
_pe4e2: )




90463:
R 00464:

® : 98445:
- 99466:

_ 08467;

*“”) 88448:

' 09449:

00476:

e 00471:
00472

99473;

08474:

08475:

00476:

* 00477:
80478:

08479

00489

98481:

08482:

® el
. 06494
e 08485:
' 90484:

00487:

08488:

08489

00499:

00491

00492:

) 80493:

O 88494:

® ‘ 904952
R 09496:
00497

808498:

98499:

T gesee:

® o geset:
90582;
96503
00584
89505:
06584:
08587:
00568:
20569
90516:
#8511:
o ees12:
o 8513
- 88514

08515:

80514

, - 08517:

98518

¢ ) 88519:
' 89520:
90521

86522:

P,,.v3<‘> oF 86

STRUCTURE MCFCD-PIER’
——— s e
LOADING 4 TEMPERATURE PLUS SHRINKAGE
MEMBER FORCES
MEMBER  JOINT AXIAL FORCE  SHEAR FORCE MOMENT
1 1 -86.349 99.839 2941.97
1 5 86,349 -99.839 -439.3
2 2 8319 33.591 1853.13
2 6 -84.319 -33.591 -127.71
3 3 8.2 -33.552 -1051.91
37 -2 3,552 127.56
4 4 -84.291 -90.804 - -2949.83
4 8 84.291 99.894 439.19
5 5 -86,349 90.839 439.34
S 11 84,349 -99.839 1377.43
6 & 86319 33.591 122.71
6§ 14 -8.319 -33.591 544.11 -
71 8.2 -33.552 -127.54
77 -84,32 33,552 -543.49
8 8  -86.291 -99.904 -439.19
8 2 8. 98.884 -1376.98
9 9 -9.033 0.096 0.8
9 18 8.033 -8.086 0.03
10 8.004 8.914 4.02
0 11 -8.084 -2.914 8.10
11 -98.81 -84.33 -1377.54
1. 12 9.8l 84.3% 982.73 -
127 12 -9%.818 ' -84.3% -982.73
2. 13 %818 . 8.3 -46.98
13: 13 -90.824  -84.33 46.89
13- M 98.84 84,331 -521.71
M4 -124.412 -8.013 -22.48
Mo 15 124,412 0.913 2.3
157 15 -124.404 -9.913 -22.33
15 16 124.404 8.013 22.18
6 16 -124.39 0.915 -22.19
16 17 124,39 0.915 22.11
7 17 -99.85 86.267 521.38
7 18 99.85 -84.287 -46.89
18 18 -99.838 84.286 46.88
8 19 99.8%8 -84.286 982.35
19 19 -98.859 86.286 ~982.35
9 2 99.85 -84.284 1326.92
2 0¥ -0.082 ~9.905 -8.03
B 2 8.082 0.985 -8.08
20 2 -8.8% 9.000 8.00
21 2 8.039 8.000 9.00




S T

° ' eeS24s APPLIED JOINT LOADS,  FREE JOINTS | P31 oF 86
$0525; | :
80526: JOINT FORCE X  FORCE Y MOMENT 2 ‘
) 90527: 5 -0.881  9.008 -0.06
, : B0528: &  -0.888  6.860 -8.00
pe529: 7 0.088  -0.909 9.08
e 8853: 8 0.081  9.000 9.00
99531 9 -0.633  6.886 0.01
88532 10 0.837  9.008 0.08
88533 1 0.625  8.004 -9.81
90534: 12 -8.888  0.068 -9.60
| 90535: 13 -0.806  -9.081 -0.80
o 90536: 14 8.003  -0.801 -0.81
00537 15 0.008  -9.000 -9.68
. 88538: 16 8.088  -9.691 -9.80
9539: 17 -B.085  -9.061 -9.80
00548: 18 8.612  -0.008 -9.88
08541 19 -0.821  -0.881 -0.88
® 98542: 28 -8.027  0.861 -9.88
‘98%43: 2 8.043 8.605 -8.80
90544: 22 8.839 - 0.800 8.08
90545
98544
88547: |
o 89548 REACTIONS,APPLIED LOADS SUPPORT JOINTS
00549:

88558: JOINT  FORCE X FORCE Y MOMENT 2
88351 1 -98.839  -84.349 2941.97

98552: 2 -33.591  84.319 - 1853.13
) 553 3 33.552  84.382 -1851.91
o - 98554: 4 99.884  -84.291 -2948.83
. . 88535:
905562
08557:
96558: FREE JOINT DISPLACEMENTS
98559
o 08568: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
’ ©o98561: S 9.8131 0.0981  -9.0008
09562: 4 9.9844 <9.8081 ©  -0.8083
90563: 7 -9.0046 -8.0801 $.8003
'90564: 8 -8.0131 9.0001 8.6008
08565: 9 9.6358 8.8622 -9.9862
® © o 89566: 19 0.8386 9.6012 -9.8082
08567 11 8.8262 8.9003 -8.0882
00568: 12 8.8219 -9,0083 -9.0081
00569: 13 8.8131 -9.0084 9.0608
80578: 14 8.0887 -8.0083 -9.9080
08571 15 0.8844 -0.9983 -8.0800
® 80572: 16 -9.8044 -9,0083 9.8008
00573: 17 -9.8087 -8.0983 8.8008
98574: 18 -8.8131 -8.0804 -9.9800
00575: 19 -9.0218 -9,0083 9.0801
90576: 28 -8.8262 0.8003 9.0062
: 08577: 21 -9.0384 9.8012 0.0082
o ) 80578: 22 -9.8356 8.0822 8.8882
: 00579:1
98588:
98581:

________‘____;____J



o S ) ST ETIP B e o -
80563: P.32 o~ 85
88584: STRUCTURE MCFCD-PIER

3 89585: == :
g 885842
08587:
e 08588;
08369
80599: MEMBER FORCES FOR MEMBER |
005912 == ==
88592 ,
08593: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
o : 89594: 1 1 826.857 4.038 88.57
89595: 1 5  -824.857 -4,038 22.67
00596: 2 1 26.518 -23.826 -762.93
, 08597: 2 5  -26.518 23.82 111.52
: 00598: 3 1 271,354 8.129 -6.53
° 00599: 3 5 -271.354 -9.129 10.09 :
| 80460: 4 1 84,349 99.839 2941.97
L : 98401 4 5 86.349 -99.839 -439.34
i e 88482: : :
. 00403:
4 09404: :
P 80485: MEMBER FORCES FOR MEMBER 2
884062
00407: .
00483: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
80409: 1 2 76888 -4.792 -17.49
) _ 894182 1 8 -774.044 8.792 -4.33
®e - 80411: 2 2 -8.754 -25.755 -811.35 -
80412: 2 3 8.754 25.755 101.82
80413: 3 2 214.59 0.344 -1.34
88614: 3 8§ -214.59 -9.344 11,39
99615: 4 2 86.319 33.591 1853.13
. 00416 4 §  -84.319 -33.591 -122.711
T 98417: : :
o EERA 98418:
88419: : :
88420: MEMBER FORCES FOR MEMBER 3
98621: ' =
09622:
® . 80623: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
00424: 1 3 776.045 8.791 17.47
60425: 1 7 -776.845 -9.791 4.33
09626: 2 3 9.331 -25.979 -818.39
88427: 2 7 -9.331 25.9% 182.47
88428: 3 3 33.338 8.485 3.95
® 0869 3 7 -33.338 -9.405 12.74
80430: 4 3 86.382 -33,552 -1851.91
80431 4 7 -84.382 33.552 127.56
00432:
80433:
®H




80434
88435
88434:
08437:
88438
98439:
80448
08441
80442:
80443:

. 80444:
88645:
80646:

88647:
80448:

1 00449

80450:
80451:

- 88452:

80453
08434
88455:
88454
88457:
88458:
88459

88440:

88441
88442:
08443:
00444
08443:
88444:
08447
88448:
88449:
88478:

80671:.

09672:
#8673:
80674:
90675:
08676:
88477
89478:

MEMBER FORCES FOR MEMBER 4 . P32 oF 86

e

LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
1 4  824.814 -4,037 -88.56
1 8 -826.814 4,837 22,66
2 4 27,083 -24.434 -787.68
2 8 27.983 24,434 114,46
3 4 -2.975 -1.898 -33.44
3 8 295 1,998 3.2
4 4 85291 | -98.804 . =2949.83
4 8 84.291 99.884 439,19

MEMBER FORCES FOR MEMBER 5

LOADING JOINT AXIAL FORCE SHEAR FORCE NOMENT
1 5 §26.856 4,438 -22.87
1 11 -826.856 -4,038 103.43
2 5 26,518  -23.82 -111.52
2 11 24,518 23.826 -365.08
3 5  271.354 81 -18.99
3 11 -271.354 -8.129 12.48
4 5 -86.349 . 90.8% 439,34
4 1 84,349 -98.839 1372.43

MEMBER FORCES FOR MEMBER 4

— —— —
LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
1 4 776,045 -8.792 4.33
! 14 776,944 8.792 -20.17
2 4 -8.754 -25.755 -101.82
2 14 8.74 25,735 -413.28
3 é 214,396 ' 8.344 -11.39
3 14 -214.59¢ -8.344 18.68
4 é 84.319 33.591 122.71
4 14 -84.319 -33.591 344.11




08479:
20488:
00481;
80482:
88483:
00494
88485:
88484
08487:
88488:
00489:
86498
88491:
98492:
88493:
88494:
66493
86494
- 88497
. 88498:
" 808499:
80700
88741:
88782
86783:
88764
887835:
887042
#0797:
88788
08789:
88718:
88711
00712
#8713:
88714:
887135:
08714:
08717
88718:
88719:
86729:
88721:
88722:
88723:

MEMBER FORCES FOR MEMBER 7

P3t oF 86

LOADING JOINT AXIAL FORCE SHEAR FORCE

DWW N

MEMBER FORCES FOR MEMBER 8

P ]

7 776.045
17 -776.845
7 9.331
17 -9.331
7 33.338
17 -33.338
7 86.362
17 -86.362

LOADING. JOINT AXIAL FORCE

oW W N e e

8 - 826.814
-826.814
-27.683
27.883
=7.975
7.975
-86.291
84.291

MEMBER FORCES FOR MEMBER ¢

LOADING  JOINT AXIAL FORCE

1

bW NP e

9 8.008
18 -8.008
b4 8.680
16 0.608
b4 8.400
18 8.808
9 -8.833
18 8.833

8.791
-8.791
-25.979
5.9
8.485
-0.465
-33.552
33.552

SHEAR FORCE

-4.837

4.837
-24.434
24.434
-1.898

1,698
-90.804
98.884

" SHEAR FORCE

-0.032
29.731
- -0.802
9.002
-9.007
©8.807
9.086
~4.986

MOMENT
-4,33
28.16

-182.67

-416.92

-12.1
24.81
~127.56

-543.49

MOMENT
22.66
~183.41
-114.44
-3714.22
-3.2¢-
-18.726
-439.19
~1376.98

MOMENT

-9.97
-81.78
-8.08
-8.81
-9.81
-8.82
9.81
8.03




08724
) 89725: MEMBER FORCES FOR MEMBER 18 P35 oF 86
88727: .
90728: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
88729: 1 18 -8.000 -371.949 81.78
88738: i 11 9.800 408,748 -2284.14
88731 2 18 8.000 -8.885 8.08
PY 80732: 2 11 8.000 8,005 -8.63
28733 3 10 0.908 -127.834 8.01
88734 3 11 8.900 127.834 -783. 1t
- 88735: 4 18 0.9684 8.014 ‘ -4.82
" 88736: 4 i1 ~8.,884 -0.0814 8.18
: 86737: :
88738:
g : 88739
00748; MEMBER FORCES FOR MEMBER 11
80741
- 08742: T
. 88743: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
® 80744 1 B) -4,838 424,085 2109.47
80745: 1 12 4,038 -394.385 161.12
88744 2 1 23.819 26.585 345.83
08747: 2 12 -23.819 ~26,385 -219.25
80748: 3 11 -9.138 143.513 499.41
) 88749: 3 12 9.138 - -143.513 98.91
® : ) - 88758 4 11 -99.811 -86.33 -1_377.54 - » o _ . |
‘ ' 88751: 4 12 98.811 84.333 - 982.73 o ‘
80752: : |
868753: B |
08754:
. 887355: MEMBER FORCES FOR MEMBER 12
®. . T 98754 : —
ST 88797
80758: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
. 88759: 1 12 -4.838 - 55.084 -141.14
08746 )| 13 4,838 4,316 440.39
00741: 2 12 23.821 26,585 219.25
® . 98742: 2 13 -23.921 -26.58% 72.31
88743: 3 12 -8.13¢8 : 15,491 -98.91
80744: 3 13 6.138 -13.4914 271,51
80745: 4 12 -99.818 -86.329 -982.73
887442 4 13 99.818 86.329 . -44.98
08747
PY . 88748:




88749:
) 80778: HEMBER FORCES FOR MEMBER 13 - P36 & B4

89771: W

® 80772: _
88773: LOADING JGINT -AXIAL FORCE SHEAR FORCE MOMENT
88774: i 13 '-4 838 -345.624 ~448.41
88775: i 14 4.038 375.326 -1542.21
90774: 2 13 23.822 26,905 -72.31
08777: 2 14 -23.822 ~24.585 218.89

@ 88778 3 13 -9.130 -112.133 -271.52
88779: 3 14 8.130 112,113 -345.22
08786 4 13 -99.824 -86.331 44.89 ;
90781: 4 14 99.824 84,331 -521.71 ;
90782:
98783:

® o ee7ea:

|
|
, 88785: MEMBER FORCES FOR MEMBER 14 : }
v 3 e 087842 ==mmmmmmmemeee e |

09787:
96788: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
90789: 1 14 -3.246 409.783 1562.34
o 88799 ! 15 3.24¢ -371.003 559.84
0791: 2 14 49.575 17.751 195.19
887922 2 . 15 -49.55 -12.751 -92.54
09793: 3 14 -8.494 162,458 326.53
00794: 3 15 0.494  -192.458 236.99
) e 4 14 -124.412 -.013 2248
o - - 98796: 4 15 124.412 - 8813 - 2.3,
: 80797:
86798:
09799:
09208 MEMBER FORCES FOR MEMBER 15
H . 90891%: —= ==
® 90882;
" 88803: LOADING JOINT "AXIAL FORCE sumnroncs MOMENT
00304: 1 . 15 -3.246 © 29.788 -559.85
6885: 1 16 3.244 29.708 559.85
08806: 2 15 ° 49,582 17.752 97.56
, 80907: 2 - 16  -49.582 -12.752 972.71
® 8908: 3 15 -9.494  -25.342 -234.99
00889: 3 16 - 8.4% 25.362 -41.99
80818: 4 15 -124.404 -8.013 -22.33
88811: 4 16 124.484 6.813 22,18
08812:
09813:




geg14:
#0815
808142
08817:
20818:
60819:
88620:
#0821:
90822:
80823:
#0824:
88825:
80824:
89827:
#0828
90829

80839: MEMBER FORCES FOR MEMBER 17

80831s
- 88832:
80833:
80934:
#8835:
80834:
88937:
06838:
808392
80849:

. 80844:

- 88842:

~ 988843:

88844:

MEMBER FORCES FOR MEMBER 14

LOADING JOINT AXIAL FORCE

o bW W NN e e

LOADING

oW W NP e e

14
17
16
17

18

J0

17
16
17

-3.244
3.244
49.582
-49.582
-8.494
8.494
-124.394
124,394

INT AXIAL FORCE
17 -4.037
18 4.037
7 75559
18 -75.559
7 -1.898
18 1.898
-99.850
18 99.85

88845: MEMBER FORCES FOR MEMBER 18

. 88844:

" 88847:

-- 88948:

80849:
00850:
80851;
80852:
- 88853:
#8854
88855
088542
88857:

LOADING JOINT AXIAL FORCE

B e W W NN e e

18
19 -

18
19

18

19
18
19

~4.837
4.937
75.561
~75.561
-1.898
1.898
-90.838
998.938

SHEAR FORCE
-371.6812
-488.712

17.751
=12.751
-25.343
25,343
-8.815
8.815

SHEAR FORCE
375.328°
-345.421
27,482
-27.662
.97
-2.9%
86,287
-86.267

SHEAR FORCE

4.321
55.079
27.082
-27.682
7.974

C =191
84.286
-84.284

#0838:

MOMENT
-359.88
-1562.37
-97.71
195.34
41.99
-181.48

-22.19 .

2.1

MOMENT

1542.19
448.39
221.57
=72.42
154.48

-112.82
521.38
-46.88

HOMENT

-448 .41
161.25
72.82

225-28 .

112,82
-25.18

46.88
992.35

P37 oF 86




- 90839:

998848: MEMBER FORCES FOR MEMBER 19 P ' 38 §
00841 oF
89862: | 6
00843: LOADING JOINT AXIAL FORCE SHEAR FORCE " MOMENT
08844: 1 19 -4,837 -394.392 -161.27
88845: 1 20 4,837 424.092 -2160.57
008642 2 19 73.936 27.482 -225.28
80847: 2 28 -75.95%6 -27.082 374.23
80848: 3 19 -1.899 7.975 5.18
88849 3 28 1.899 =7.97% 18.74
8887¢: 4 19 -98.8359 84.284 ~982.35
#0871: 4 28 98.85¢ -84.286 1374.92
88872:
90873:
80874:
08875: MEMBER FORCES FOR MEMBER 28
88874:
808877 )
88878: LOADING JOINT AXIAL FORCE ~ SHEAR FORCE MOMENT
~ 88879: 1 % 8.960 480,713 2203.94
80888 1 21 ~8.608 -371.813 -81.78
60881 2 YL 99.984 -8.081 -8.81
80882: 2 21 -99.984 8,091 -8.60
89883: 3 2 -8.081 -8.080 -9.008
80884 3 21 8.801 8.000 9.00
80895 4 20 -9.082 -0.885 -9.83
80884: 4 21 9.982 8.085 -8.08
80887: :
80888:
60889:
08896: MEMBER FORCES FOR MEMBER 21i ’ .
ﬂ089]g b= L
08892:
80893: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
88894 1 21 8.04¢9 29,496 81.67
98895 1 22 -8.008 8.604 -8.92
88894: 2 21 99.995 9.008 8.08
90897; 2 22 -99.993 =8.860 8.08
86898: 3 21 -8.809 -8.000 -9.08
80879: 3 2. 8.008 '8.800 6.08
80908 4 21 ~9.0839 8.008 8.00
08981: 4 2 9.837 0.000 8.60
08962 :
068943: :
80994: PROBLEM SOLUTION COMPLETED.
88965: :
BOTTOM
$ QUIT
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€ = 69000 - 0.00207 .
29)000)000 :
° e B2.66" | 47347
v ~
§\3 j 7Kd 4—0 24."
% %'_\
.( ) " | | | vy
4.00 NG &l
of [®
°1 18
<
®
Df 7| CONCLETE
. SO COMPRETIIIN AREA :
N\ 2x 8.6
- . Ao 300.00 ° [554' 77_7
6" /14 —(41.9
° / / (4' >/76
- 3 (lb%.25)
&
= ZS@ 08 /N Z
L |
!
! TENSION COMPRESS/0N




Rovpen
ENGINEERING
COMPANY

PHOENIX, ARIZONA PH. 279- 3541

JOB NO
pesc_ZS TR AVE L

1040

surl 0 @9 o0 __ 8 36

[AC S

A&GD

(3%

7@ Ecex. £ AXIAL CAP

STEEL AREAT

oate SEPT, 7 /?54-

oreet)

2
(06,25 ", 20,18 w*/ Aeen
O Arenr
oRcE | P1OTT To :
AREN | sTRAIN STREDS r?kelPS)_ NA, (ineisr)
DO ¢® |.00024 2.86| zo4.9 53¢ 7 | |
COMPREIVION
@4 | 00179 | 49.28|1024.0| 32.7]
©) (00275 | 0,00 1246.8] 43,34 |
©@1® |.00/36| z9.42| B81%.1| z|.53
. ) 1T TENVION
@ (00207 | 40.00 | [246.8| 22.6G6
Ny

c’omkm'é AREA | -
2560.8(:85)(+) = 8706.7 Kips

ToRCE =
[>I5T. FRoM  CENTRoID TO. N, A,
Es77 (42)(42) + 53¢ = 272,38
E, =0 i
= v _ TENSION (2468 = () | 244%.8
| (3 8171 = ) 1638.2
CoMPRESS/ON gz} 2949 = &) ,
(2, 102¢.0= &) 2 ,
/ 2_4528_ ,




Roypen 408 No.__L 040 snr'P /0 o 86

o ENGINEERING vesc. IS TH AVE o »
” mogc?)rr:o%:t\ PH. 279~ 3541 —M C'PC’_D on:ﬁ‘_EP’r wa 198
()
. 1@ Flex 4 Axin cap (3% sreet)
BACANCED MoMeENT
"28(‘1 21.53) = =~ 35270 -
° ~ /246 & '22.66) = - .-@))720 KN
| +(2) 204, 9 53¢) = + 28

- et AT L TR
=+ 54’0326
® | ; + 8706.7 <22 98 = zgt) 080

+
BRLAN CED MoMev\;T +24-6,280 k- 1

o =~ 20,52% Kk-FT
PURE  COMPpRESIION AR HTD /. 5,33
) | '
‘( - Po = 0:88#;_ (AG-- AJ~7—>+'ASTQ
= 0,05(4) (55471 - 166.29) + (166.29)(60)
. = 28, 251,7 KIPS
INTffACT’lOM DIAGRAM  (ULTIMATE )
¢
® 254
204
X :
2 1
i
o ) 5

A 5 /0 /S . 2:'0 2:5 3(‘7
® KIP-FT x 000




_ p-1|
i oF 8¢

JRUN
® ( FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= 48 KSI

PERCENTAGE OF STEEL
?.3

BALANCED AXIAL LOAD (KIPS)
8979.47545

BALANCED MOMENT (KIP-FEET)
17423.7679

L i . PURE COMPRESSION - NO MOMENT <(ULTIMATE LOAD IN KIPS)
19782.9919 . -

1RUN . |
FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN |

® ' ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= 486 KSI

PERCENTAGE OF STEEL
?.4

Py ) ( BALANCED AXIAL LOAD (KIFS)
, 8999.73046

BALANCED MOMENT (KIP-FEET)
17538.580¢6

o PURE COMPRESSION - NO MOMENT (ULTIMATE LDAD IN KIPS)
¢ 20096. 6558 |

IRUN :
FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUM

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

®

PERCENTAGE OF STEEL

2.5 :

BALANCED AXIAL LOAD (KIPS)
° 9019 .98575

BALANCED MOMENT (KIP-FEET)
17653.3933

PURE COMPRESSION - NO MOMENT (ULTiMATE LOAD‘IN KIPS)
28410.3194




JRUN
FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN P72

. o
ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= 48 KSI 86

PERCENTAGE OF STEEL
?1

BALANCED AXIAL LOAD (KIPS)
?121.2615

BALANCED MOMENT (KIP-FEET)
18227.457

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
21978 6391

IRUN
FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= &8 KSI

PERCENTAGE OF STEEL
7?2

BALANCED AXIAL LOAD (KIPS)
9323.813

BALANCED MOMENT (KIP-FEET)
19373. 5844

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

JIRUN :
FLEXURAL & AXIAL CAPACITY OF A SEVEN FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= 66 KS1

PERCENTAGE OF STEEL
?3

BALANCED AXIAL LOAD (KIPS)
9526.3645

BALANCED MOMENT (KIP-FEET)
20523.7117

PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN KIPS)
28251.9148




Rovpen Jo8 no. 040 sur.f1 73 o 86
~ ENGINEERING DESC. VE

ML BY
COMPANY MCESD oare SEPTT |7, [ 939

PHOENIX, ARIZONA PH. 279- 35841

PIER DPEUCSIGN.

REINFORCING JTEEL FOR. S’Qj coch\\

MOMENT EROM LATERAL LOADINI G

TOP OF coLurti /257, 9 k~FT
[307'7‘0/\4 e = 35&0?

MIMEWT FRIM  (ONGIT, LOADIN &

CToP 62" x 6T +1,33%= 279,
B r-T 4 62")( Zépv-*/zzn /|2 /7,

"

PEFLECTION x DL, <. Edr'rmvl (coADrNG-'QIL’_>

BOO"x 3z £T = 66,7 kT
DESIGN Mo Mer) T R
" VT e
+ 66,7
12718.7 k-ET
REQUIRED ULTIMAYTE CAPACITY FoR FLEXVRE
1‘278'7 = 3)653 k~ET
35 |

REQUIRED ULTIMATE CAPACITY For AXIAL

800 = 2)28 S-l 7 ; KlP&
35

NOTE !  CAN UJ‘E’i o.1 % JTTEEL
TO JTATICEY THE ABWE RERX.




Roypen JOB NO lﬁﬁ-.O sut. P 14-o¢ D86

ENGINEERING pESC. IS AVE gy -
COMPANY MCFC oare SEPT_ 7, 1984
PHOENIX, ARIZONA PMN. 279~ 3541 i
5'@ _ELex. & AXIAL cAP (/% sfsa:z>
£ = 4 kst

#7 = @0 T

Ac= TT(39) = z827.4 w*

 As= 2827 7
|le 22.8C" | 33, 14" | . '

497 .
L57 za7".
N .85¢

.00207
. ],00(38/
W :

00300

‘00"
RN

CONCRETE
/¢o MPpRE STYON
ARERA

. @%%’Lz,amﬂ |
- 1,83 (29.9%)

~ FeeE)
= /293.38 n*

Y ) 4
N 30 4

TENSION . COMPRESSIOA)

Ll




Roypen s08 o[ 04‘0 snr.E_'Zi or 86
ENGINEERING DESC. VE AGD
o COMPANY MeEed .,m_&‘PT 7, [B4-
PHOENIX, ARIZONA PH. 279~ 3541
5'q) _Fiex. ¢ AXIAL CAR (./737E"ez_>
STEE(. AREAS T 28,27 . 3,53 0
° AREA | sTRAIN sm€~r~§ r=(oc2ae" D:sw-A“rOt >
(5T - (KiPS N CHET
- QD¢@ | 00028 8. 11 ,28._2 14-0“
@¢@ |.00195| 56.52 | 199.5| 2152 cwmss_m,v
©) (00263 | 60.00 [2/(.®| 2914 |
©¢® |.,00138 | 40.00 | /4] 2| 1524
| _ | ‘ TENSION
Q@ 00207 | 60,90 | 2/[.8 | 22.6¢
° CoNCRETE A&@Af . o
FORCE = 29333(a§><1; . 43972 e
PDISTT FROM CeNTRoOID TO ANA,
° (4z>(30)+ 3% - /5774-
/=0 |
% ;TE‘NJION (z) (4.2~ ~ 2824
o Z(l<°)= s 2l
 COMPRESION é % Z% 6« + 57,2
o ) 1995 = 4 399.0
2 (1 8= + 2| /(.8 |
BALANCED f‘r)(l/*c LoAD c+) 4,57 1.9 xips
*)




Royoen | o8 no_ 19 40 sur.2: 76 o 8G
° ENGINEERING DESC. ME BY A

Sab
COMPANY MCFCD oare SEPT. T, (984

PHOENIX, ARIZONA PH. 279- 3541

) 5' @ FLEX ¢ AXIAL AP (‘;/zs‘m:z_>
. ,
= ™M=0 o
-@) 1412 Csi2d) = — 303,
PY - ) 210, 8 (ZZ..86 = - %84//%
+ (2 28.0 (_ 2,1%) = + 17.
+ 2% 199.5 %21.52 = -+ : 8)é520.%
+ 2118 (2 ity = + G719
o + 43972 (15, 7¢) ~ t+_ 6321/,
BACAN CED MOMENT  + 75 004 ¢/
| 6y 250, 4 E-FT
PURE  CoOMPRESTION i
) R '85.(9(7’827"‘" 28,27}+ 23,2_7(60)
= //)1/3.2 | K(PJ |
(NTERACTION DIA GRA™ (ULTtM/’vTE)
° - | -
154
o
(o}
3
o X
<
A%
L )
J .

} Z— 3 + S C:
 OKIP~ET % 1000



JRUN

( FLEXURAL & AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN P77
o ofF~
) © ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= &8 KSI 86
e ( PERCENTAGE OF STEEL
2.2 '
( BALANCED AXIAL LOAD (KIPS)
4440.97184
°® C BALANCED MOMENT (KIP-FEET)
5902.30783
( PURE COMPRESSION - NO MOMENT (ULTIMATE LOAD IN; KIPS)
| 9933.3304
® ‘ TRUN
FLEXURAL & AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN
L ULTIMATE STRENGTH ANALYSIS FOR F/C= 4 KSI AND FY= &8 KSI i
| " PERCENTAGE OF STEEL
() ! 2.1
BALANCED AXIAL LOAD (KIPS)
{ 4447, 16693
) BALANCED MOMENT (KIP-FEET)
o ( . 5858.70049 |
, 'PURE COMPRESSION - NO MOMENT C(ULTIMATE LOAD IN KIPS)
\ 9773.298 .
, . IRUN ,
o ¢ FLEXURAL & AXIAL CAPACITY OF A FIVE FOOT DIAMETER COLUMN

ULTIMATE STRENGTH ANALYSIS FOR F’C= 4 KSI AND FY= &8 KSI

PERCENTAGE OF STEEL

?1
o | | |
BALANCED AXIAL LOAD (KIPS)
‘ 4571.41132
BALANCED MOMENT (KIP-FEET)
6251.16654
o ‘ :

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




Roypen _ 08 no._ 940 snr,P’7& OF &6
ENGINEERING - oesc.ZEIH AVE ey A

| 9D
COMPANY MMCETD oare SEPT” /7, [284-

PHOENIX, ARIZONA PH. 279- 3841

PIER DESIGN

CAP FLERUPLE REINFIRCIN &

AT CANTILEVER — )

TOTRL MOMENT _ AS PER LOAD GRIVL T
/S 2997, 7 " k~FET

- 72”
b

72" 72-5" (7"

IRUN
WORKING STRESS DESIGN:

FOR F’C=4 KSI AND FY=6é8 KSI .
WORKING STRESSES OF FC=1.6 KSI AND FS=24 KSI

BEAM WIDTH (INCHES) :
P72

DEPTH TO REINFORCING (¢INCHES) :
P67

REQUIRED MOMENT CAPACITY (KIP-FT):
?2987.2

AREA OF REINFORCING STEEL:
24.5524449 SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:
43.7482468

2z .g_'i < (573 —> ouS&
/ ; PMIN Y STEEZ &7
| = AT /’ HANLTO o

7 (:i;1;>

/G- saes




Rovpen ;z::&;%%\/? ::TP 19 Oé
* “COMPANY MCECD oare SEPT_19, /755

PHOENIX, ARIZONA PH. 279- 3841

) plER pESIGN
° CAP ELEXURE PEINEORCIN G
TOP ofF CcAP GIRDER (TYP.)

NESCATIVE M%&@Vr “ ”
RS NDE
° gﬁ%ﬁ? é/KDEQ BETWEEAN CoLuMnN T,

- MAX. NEFATIVE MOMENT IN THS
7;(#&6;_’* 1’§X 711,28 Kip~FTm AY PR

| COADIN G L WITH  THERMAC FO%C,E'S
* CONTRIPYTING THE MIIT OF T
RLEXVRE, '
WORKING STRESS DESIGN:
) FOR F’C=4 KSI AND FY=48 KSI K
® i . = MIN, STez(_
' WORKING STRESSES OF FC=1.4 KSI AND FS=24 KSI
| Ar PER 1,5.7(A)
BEAM WIDTH ¢INCHES) : . '
272 e B2
' NT= /0,
DEFTH TO REINFORCING ¢ INCHES) : [133%x 7T )
e 267 '
REQUIRED  MOMENT CAPACITY (KIP~-FT) : urt 7- #// BARS
?911.28 '
AREA OF REINFORCING STEEL :
o 7.46961241 " SQUARE INCHES

PERCENT OF BALANCED STEEL RATIO:

13.71686517
MW, Sreer ArsH AV Psre (57 (%3i> :
[.T x CRACIIN G MOMENT:
°) . S- (72)6(7231 = 62208 w3




Rovpen so8 wo,_ %D‘FOF sur. P80 86
ENGINEERING pEsC. IS BY
i COMPANY RACEC oare ICP T 17, 198F

PHOENIX, ARIZONA PH.279- 3541

) PIER pEJIGN

° CAP FELEXURE REIN FIRCIN G
| ~Pr = 7'5\/")_01— = T75/4900 = 4743 e
®

Mo = (1254 <g2) (e 208 (474.3)
- 35,400,305 i~ #
. - = 2959.5 k-eT

ELAR IR ]

WORKING STRESS DESIGN:

[}

° FOR F’C=4 KSI AND FY=4@8 KSI.
WORKING STRESSES OF FC=1.6 KSI AND FS5=24 KSI

BEAM NiDTH CINCHES) :
?72

Py ) . DEPTH TO REINFORCING (INCHES) :
L P87

REQUIRED MOMENT CAPACITY (KIP-FT) :

22950.5
AREA OF REINFORCING STEEL: : - s

¢  24.9181527 - SOUARE INCHES 7 /G /1 BARS
PERCENT OF BALANCED STEEL RATIO:
44.3917183 |

° | | - | =

T-F [ arRs
A
’45, g, ?K(A B




Roypen JOB NO. 724'0 sur.&% gb_ié___

Py ENGINEERING DESC.ee 8y L
COMPANY ' | T8 TH AV oate OCEPT 20, /954
PHOENIX, ARIZONA PH.279- 3541 ' 4
| 5
PIER _DEJSIGA]
° _
CAP FLEXURE REINEORCIN G
OVER [NTERIQOR COLOMN T
. ,
MAX. DESIGN .
MOMENT 0CcYyRJ A A |
IN LOADIN GG NI ‘ ” ’
®
TOoTAC MOor1ENT = ~25%%,3 k-
PESIGN MOIMENT = 25443 ),22 = /9/3,0 kT
® _ ALLHRBLE TTRSIS
R INCREASE
1 WORKING STRESS DESIGN: - FOR LOAPING "VIL-
) ' FOR F'C=4 KSI AND FY=6é68 KSI
°® " WORKING STRESSES OF FC=1.é6 KSI AND FS=24 KSI
| o ' ‘
BEAM WIDTH (INCHES) :
?72
DEPTH TO REINFORCING (INCHES) :
° P67
REQUIRED MOMENT CAPACITY (KIP~-FT) :
?1913
AREA CF INFORCING STEEL:
® 16.154608582 VSQQARE INCHES
PERCENY OF BALANCED STEEL RATIO:
28.7528173 :
® THIS MOMENT (5 (B0 THAN 7 x CRACEIN (-
MOMENT = 2950,5 k-ET -
THERE FOR DEVIGN MIMENT M™MOIT RE
. /.33 x /713 = 254%%+. 2 k-FT |
As = 16,156 x 1,33 = 2/[,49 w?*

vIE 14 - || BARS




! ROYDEN JOB NO. _404‘0 SHTP 82- 0 8 é

ENGINEERING c 1S TH AVE
* COMPANY CTECD ::15 SEPT 2/ /?E<F
PHOENIX_, ARIZONA PH. 279~ 3541
) _PIER DETIGN
® o
CAP ELEXURE REN.FIRCIN G
PoJ(TIVE MOMENT RETWEEN COLUMN J
® DL, 34!.3K
Lt 1278
T 4R g IHHHHI
o 856 ( )qas.a ‘l ' ‘ “
: -FT (0 54 <LF k~FT
L 3.3
! ! DL. 15422 k-FT 59,4
. Le. 1567 | 274
PY : 22,00 TEMP 4 m(";?—l.él—" 86'3
-19).9 23,5
+995.6 k-FT 638.3 K
< K e~
) . ‘Kﬁ.l
) W S.5' . 5.5
| s /o SIE = .108 x /08 Larerac LoAd
‘lxl)\ RT 5,4- ’;KLF M W = 64_2_ " Y
o~ o ] wi=.116¢ " "
. W » ,565 »
. | — )
: 806 x 2216 wer= (9.9 k7
M = ~461.1(55) = - 2560, | Coroment oz 7o 100% carcen
8283 (110) =+ 7021,3 : o coaD
® ~985. = =~ "985,0 866 x 27.( = 2Z3.5%
~_i (1.0) =~ 326.7 SHEAR DuE TO (60 K LAT. LOAD
+ 31259
k-ET
®
*)




Royvbpen
ENGINEERING
COMPANY

JOB NO.

1040 sur. 22832 of 86

pescZ25 I AVE

T RAGE
McECD ::n SEPT, 2/, [78%-

PHOENIX, ARIZONA PH. 279- 3541

PIER DESIGN

CAP ELEYURE REINEIRCEMENT

POJITIVE MOMENT RBETWEEN COL uMN S

1RUN
WORKING STRESS DESIGN:

FOR F’C=4 KSI AND FY=68 KSI
MAXIMUM ALLOWABLE STRESS:
FC=1.6 KSI AND FS=24.8 KSI

BEAM WIDTH (INCHES) :
77ﬁ

DEPTH TO REINFURCING (INCHES) :
P65

REQUIRED MOMENT CAPACITY (KIP~-FT):

?3128.9

AREA OF REINFORCING STEEL:
27.2249811 SQUARE INCHES

PERCENT OF BALAWNCED STEEL RATIO
98.174244

FC (KSI) = 1.8454574%9
FS (KSI) = 24
27.27 -
/56
PIUBLE REIAN

MI '%

65" :
Mn ~‘>jL e
g-~*n

Bx .56 x 24 kst =

USE (6~ Tl »garTM
? S~ ¥ ov ToP

/7,45 => /8~ T KRS e

SINGLE REIN. B&AM

299.5 . |
(299.5 )(45) = 1622 k-FT
1913 « 154—3 = 147794 k-7

1o

MtM, = 2099 ©FT




Rovpen | s08 no._ /040 sur. P 8 b

ENGINEERING | pesc_ 25 TH AVE gy ASD ,
COMPANY MCECD oate SEPT. 11, [913F
PHOENIX, ARIZONA PH. 279- 3541 i /

Pler DeEJSI &GN
CAP SHEAR REINF9RCIN G

403,21t TRARFIC L.4, = 27,9
DA SVPERITR. + GIRPER DL, = 34—[-3““
55" | l{ PIER < AP DL, = 459
TEME + SHRINKAGCE = 86.3
c AP WIND LOADS 4 S.F, =23,
54 reLE | TOTRL SHEAR 62+ K
¢ &
@l Col.
(< v
. /700 ClR
K
624"7 “\Y\gb v 606‘7 K
o
N \ IF BOTTOM ofF
" \ GIRPER 15 ConriPERED
v \ UNIFORM  LOAD aveER
A \ A 2 FOOT LENGTH
N
\ . . .
VA \&/ SHERR CARR|IED
$% _ - BY CQoNCRETE
N (N \ '
S Lo U= 951
N 199, 5% | AA/RTHTO 15,27
. . e T\ \W. = 950082k 65
/ 2 3 ¢ Y ) 7 8 e
FeeT = 2812 s
FACE OF & i |
col, fof~
SPAN




ROYDEN JOB NO /0@ SHT. pP-8s OF 86
° ENGINEERING oesclg_Iﬂ_BM_E‘_ ey AGD
COMPANY Mc Ec oare SEFTL 177, /7834

PHOENIX, ARIZONA PH. 279- 3841

) PIER D&ESIGN .
o
CAP  SHEARR REINFORLCING
® V=T = 3437k = d.073 s
7Z2x 65,
Ay = (=) by S

* Ny

| Sz Z94Y mMAx. AS PER  AASHID [.5.10

FoR J>=/2"
o As= (0,072 72 (/2) . 2,428 w*
' | ) Z4 T
y PR TG BARS
¢ | | 2,628 . 597
—Fr
®
FoR V’-gw, =0 ;ArHﬁUTO /5,70
o | Ay = 50 b,S . 50(72)(18Y . 108 w2
| £y 0000 o
) /?‘\/m&_/ » | |
SE [/ 6T oF 2 -F¢g [ D /m

* = + 7 FRAM FALE oF <olumad 3

' o | sET 9F 3 ~ #6 [ 7 2 18" eLIFwere




ROYDEN JOB NO IO 4_0 SHT. P ’&p | 8 é

° ENGINEERING oesc IS TH AVE gy
PHOECNIOXMAP:ZNO:A PH.K279- 3541 MCFC’D DATE SEPT.ZI} /?84-
) plEr DESIEGN | @
@ . .
REINRRCIN G ZSYMMARY
DEVELIPEMMENT LENGTH o # /| pAe
°
jd‘ 0-04—(/,59360;00_0, = 59,20 mwckes
° DEV, LEN, = /pa/ X /,#» = 87.. 88 /v
| - rok ear & ~10"

——— \,_,/M-\/\! !
° OPE CLASY C  SPLreces = /7
» o IV ColuraN S




ROYDEN JOB NO [04-0 | sm_A'? OF 37
ENGINEERING  pEsc. 12 _TH AVE 4y _
COMPANY MCECD DATE SE‘P? ANKIA

PHOENIX, ARIZONA PHN.279- 3541

ABRVTMEANT L OADI

PEAD  LOADS

88.00 "’

<«
e’

AR 3 R 13 v

GIRPER + BECK DL, = 2,992 wr x (e = 17064

BEAM SEAT DiL.= 6x6x /5 ker = S4gkLE 15

PACE WALL D.C.= Gx/.5 x . 1S = [.35 ME ,
e 6‘75 KLF 6

TRAFFIC LIVE L0oAD
IMPACT NEED MOT RE CoNTIDERED - /,2./2
. AASHTO LANE LoADR REACTION = 78K
fo*rfr(_ TRAEEIC  LOAD @

4 LANES x .75 x 78] iave = 7343 K

REDUCTION
/. T.9

CARRY THE LOADING 0N 4= GIRDERS:
234.3 < = 55,58 k/@/ﬁpgﬁ




ROYDEN. JOB NO. /04‘0 surﬁ'z— oFf 39
ENGINEERING pesc L2 TH AVE BY
COMPANY MmeceEed DATE &EPT. 2 1}/934.

PHOENIX, ARIZONA PH. 279- 3541

ABYTMENT LoAD I

LONGITUDINAL FORCER (2,13

THIS LOADIN G IS PlAceED &' Agove
TOP OF BACKWALL,

05 x 23¢,3 = /1,7/5 K
WIND LoADS = r2. /¢
USE Y oF WIND LOADT N PIER S
Ch 24 %_2 = 22| KIPS

WIND |L0AD oN  LIVE [oAD

USE Y3 WIND LORD oN PIERS
/Z,@ - 5:8 K/P\Y

EARTH PRESSURE /2,19

30 PeF

.i Zu/é kKLF x> 22 = 4‘715‘2_ ‘S/COL.

360 “P@ ’




ROYDEN | JOB NO. 104‘0 surA 3 OF 3?
ENGINEERING pesc.IS TH AVE BY AQP

COMPANY MCECD oare SEPLT. 24 [784

PHOENIX, ARIZONA PH. 279- 3541

_ABYTMENT LOADS

THERMAL ¢ SHRINEAGE LOADS

AT THE PVPERISTRYCTUVEE EXP c?' SONTR.,

(T EXERTT FoRCET oN THE HARUT THROV G- H
THE &LAITOMERIC BEARIN & pf\D\?

THE PAD Diren ONS ARE 26"x 10 "x 5% "™k

THeE MAX‘ SUPERSTRVCT VRE /\/\()VS'/V\(:\-NT"' _
/1§ 2.5 THE PAD DURO HARDANESS 13 4O,

THE JHEAR MobuLus Fa;e K DURO OF &0
Ny /60 PST

S (Mo ouuw\( AR aq}/ AB

(/eo\(zex/@\(.z 57\ _ 32,582
5,75

A PORCE 9= 232.06 % can RBE GeverATeD

PER PAD.
FoR CAP . 'TEMP ¢ SHRINKAGE
USE 0008 Wi,
: i 8
AN N T — #—I—r-
/L//\’\z k__/,\/h , oAM, ) u/"\z
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88681: PRIME VERSION OF STRESS(3.2) 2/99/1978

86002; =—————————eerrrrseer—————
80983:

88884: INPUT LISTING OF STRESS PROBLEM
80003 =——==————jft=—rrz=caaliiie-—
80884

00047

80888: STRUCTURE MCFCD-ABUTMENT

88009: TYPE PLANE FRAME

88018: NUMBER OF JOINTS 17

88011: NUMBER OF MEMBERS 14

68912: NUMBER OF SUPPORTS 4

88@13: NUMBER OF LOADINGS 4

80814: TABULATE ALL

800152 JOINT COORDINATES

g801é: 1 9. 9.

88817: 2 5.5 0,

86618: 3 11.8 0.8

80019: 4 14.5 6.
00020: 5 22.9 6.
90021: 6 27.5 8. -
80022: 7 33.8 0. S
00623: 8 33.5 4.
20624: 9 44.9 8.
20025 18 49.5 4.
20024: 11 55.8 8, §
#0627: 12 41.5 6.
00928: 13 66.8 0.
20829 14 71.5 8.
09038: 15 77.0 0. §
90031: 16 82.5 8.
00832: 17 83.8 0.,
89933: MEMBER INCIDENCE
00834: 1 1 2
00035: 2 2 3

00934: 3 3 4

00837: 4 4 5

90038: 5 5 4

00039: 6 6 7

00049: 7 7 8

90041: 8 8 9

00042: 9 9 19

80043: 10 10 11
60944: 11 11 12
86045: 12 12 13
00044: 13 13 14

- 80047: 14 14 15

90048: 15 15 14

88e49: 16 16 17

80038: JOINT RELEASES

86651: 3 MOMENT 2

80852: 7 MOMENT 2

868653: 11 MOMENT Z

86854 15 MOMENT 2

88855: MEMBER PROPERTIES PRISMATIC
88856: 1 THRU 16 AX 34.8 1Z 188.08

80857 CONSTANTS E 519120.8 ALL

¥

A-l| oF3




80858: LOADING 1 DEAD LOAD OF CAP PLUS GIRDERS
80059: MEMBER LOADS

80948: 1 FORCE Y UNIFORM -4.75

80841: 2 FORCE Y UNIFORM -4.75

© 90062: 3 FORCE Y UNIFORM -6.75

89843: 4 FORCE Y UNIFORM -6.75
80864: 5 FORCE Y UNIFORM -4.75
8086865: & FORCE Y UNIFORM -4.75
089448: 7 FORCE Y - UNIFORM ~4.75
88847: 8 FORCE Y UNIFORM -4.73
00048: 9 FORCE Y UNIFORM -4.75
806049: 18 FORCE Y UNIFORM ~4.75
80878: 11 FORCE Y UNIFORM -4.75
80871: 12 FORCE Y UNIFORM -4.75
88072: 13 FORCE Y UNIFORM -4.75
88873: 14 FORCE Y UNIFORM -6.75
88874: 15 FORCE Y UNIFORM -4.75
88875: 14 FORCE Y UNIFORM -4.75
808762 JOINT LOADS

80077: 2 FORCE Y -178.44

88878: 4 FORCE Y -178.44

80879: & FORCE Y ~178.44

908088: 8 FORCE Y -178.44

86681: 18 FORCE Y -178.44
88882: 12 FORCE Y -178.44
80683: 14 FORCE Y -178.44
88684: 16 FORCE Y -178.44

'80085: LOADING 2 LATERAL LOAD (168 KIPS)
-88886: JOINT LOADS

80887: 3 MOMENT 2 324.5
808888: 7 MOMENT Z 324.5
98089: 11 MOMENT 2 324.5

~80098: 15 MOMENT Z 324.5
808891z LOADING 3 TRAFFIC LOADING

80892: JOINT LOADS
§8893: 2 FORCE Y -58.58

00694: 4 FORCE Y -58.58

88895 & FORCE Y -58.58

88896: 8 FORCE Y -58.58

80097: LOADING 4 TEMPERATURE PLUS SHRINKAGE
88898: JOINT LOADS

80899: 3 MOMENT 2 2367.4

88108: 7 MOMENT 2 793.2

88181: 11 MOMENT 2 -793.2

88182 15 MOMENT 2 -2387.¢

88163: SOLVE
8816431
88185:1

- AT oF 39




80104:
80107:
00188:
90189:
98118:
pa111:
98112:
08113z
00114:
80115:
90114:
80117:
#e418:
#8119:
00129:
88121:
#0122;
80123
80124:
98125:
09124:
80127:

90128

80129:
00130:
00131:
00132:
08133:
09134:
88135:
00134:
09137:
08138:
89139:
00148:
801412
00142:
80143:
08144:
80145:
80144:
90147:
09148:
00149:
g9150:
60151:
09152:
80153:
00154:
80155:

80154:

STRUCTURE MCFCD-ABUTMENT

b ]

LOADING 1 DEAD LOAD OF CAP PLUS GIRDERS

MMBER JOINT AXIAL FORCE  SHEAR FORCE

B OV O0ODCO NN AUN D B WWHR R -

l—hh—.“.—.h—‘b—.'.—‘.—..—‘.—.‘-‘h“
OO\ N D DWW R - ®

MEMBER FORCES

{ 0.008
2 .8.008
2 '8.600
3 8.008
-3 0.808
4 8.000
4 8.600
3 8.800
5 8.880
é 8.008
é 0.000
7 9.008
7 0.008
8 8.008
8 08.008
b 8.008
9 8.000
18 8.608
18 8.800
11 0.088
i1 8.000
12 8.008
12 8.600
13 9.808
i 9.000
14 6.000
14 9.808
15 9.088
15 8.608
16 8.008
16 9.800
17 8.06¢

-9.885
37.138
~207.773
244.898
265.42¢
-228.295
57.655

- -28.53

2.529
16.596
~187.234
224.341
243,372
-286.247
35.404
1.5319
-1.52¢
38.445
~209.285
244.418

- 218.127

-174.252
3.611
26.764
=26.744
43.889
-234.529
271.6M4
244.89¢
-287.765
37.125
8.608

MOMENT
-~9.01
-182.11
182,18
-1346.95
1346.94
18.77
-10.77
25.78
-225.78
238.5¢9
-234.59
-895.30
8995.30
341.15

*-341.15

434,89
-434.89

324.44
-324.44

-928.72

928.72
348.51

-344.51 .

294.42

~294.42

45,12
-45.12
~1346.89
 1346.89
© -192.09
192,89
9.98

A3 oF 39 |
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06215:

00158:
001592 APPLIED JOINT LOADS, FREE JOINTS
09140: '
80141: JOINT FORCE X  FORCE Y MOMENT 2
00142: 1 9.868  -6.085 -8.81
09143 2 8.000 -170.443 -8.81
80164 4 0.000 -176.440 -6.88
88145: 5 8.800  -9.000 -0.80
00146 4 0.000 -170.449 8.00
88167: 8 8.000 -178.441 -9.00
80168: 9 8.608  -9.08! -9.00
88149: 10 0.000 -178.441 -0.80
89178: 12 0.008 -178.441 -8.69
88171: 13 8.686  -9.001 -8.08
88172: 14 8.008 -170.449 9.80
00173: 14 8.000 -170.449 -6.80
- 88174: 17 0.800 6.000 8.08
80175:
801763
80177:
09178: REACTIONS ,APPLIED LOADS SUPPORT JOINTS
001792
86180: JOINT FORCE X  FORCE Y MOMENT 2
ge181: 3 8.9  519.318 -9.00
89182: 7 8.080  447.732 8.99
88183: 11 8.800  464.538 ° -9.68
66184: 15 8.000  514.544 8.00
981852
0881842
80187:
90188: FREE JOINT DISPLACEMENTS
- 80189
081982 JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
88191 1 0.8000 -8.0011 8.6681
g8l192: 2 0.6008 -8.0005 0.8081
09193: 4 0.9080 0.0088 -0.9000
88194: S 8.8000 -9.9861 -8.08008
89195: 6 0.8000 -9.8081 0.68608
86196: 8 9.8008 -9.0002 -8.8000
88197: ¢ 6.6600 -9.0003 8.0000
88198: 18 0.0000 -8.8062 9.0008
08199: 12 6.0000 -3.0601 -9.0008
- 90280: 13 0.8000 -9.0081 6.0890
09201: 14 6.0899 -9.9008 0.8000
06202: 18 9.6000 -9.9084 -8.0001
88283: 17 9.0600 -9.0010 -8.0081
86204:
00205:
982042
90267: SUPPORT JOINT DISPLACEMENTS
88288:
88209: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
86210: 3 6.0009 8.0000 0.6008
80211: 7 0.0080 6.9009 -9.0008
80212: 11 6.0080 8.6608 8.8600
80213: 15 6.8600 0.0000 -9.6000
6214:1




#0214: .

89217: | A 1S OoF 39
898218:

88219: STRUCTURE MCFCO-ABUTMENT

98228 e e e
#0221 :

89222:

80223

80224;

80225: LOADING 2 LATERAL LOAD (188 KIPS)

00224 ======cm===—=— e e
88227:

88228:

80229: '

86238 MEMBER FORCES

80231: :

88232: MEMBER JOINT  AXIAL FORCE SHEAR FORCE MOMENT
06233; 1 -1 " 8.808 -9.902 ~9.08
86234: 1 2: 8.968 . 8.802 -8.81
#8235: 2 2 - 9.000 -8.003 9.08
00234: 2 3 8.080 - 9.883 -0.92
80237: 3 3 9.608 24,584 324.51
868233: 3 4 9.880 -24,584 -189.38
00239: 4 4 8.060 24,584 189.38
80248 4 S 6.666 -24.584 -54.89
802415 3 3 9.000 24.584 34.89
88242 5 . é 9.080 -24.584 81.12
98243 é é §.000 24,584 -81.12
08244; é -7 8.680 -24,584 218.34
86245; 7 7 8.600 9.833 108,14
00244: 7 8 8.808 -9.833 ~¥4.88
08247; 8 . 8 8.900 9.833 34.08
86248: 8 9 8.060 - =983 .80
88249 9 -9 8.808 9.833 -8.908
88258 9 18 8.000 . -9.833 54,88 T
80251: 19 19 8.008 9,833 ~54.68
00252: 19 11 9.008 -9.833 188,14
98253: 11 11 8.009 . 24,584 216.34
88254: 1 12 8.960 . -24.584 -36.94
90255: 12 12 8.900 24,583 56.%4
80254: 12 13 8.600 -24.583 54.08
88257: 13 13 6.808 24,383 -54.88
88258: 13 14 8.080 ~24,583 189.29
80259: 14 14 6.008 24.583 -189.29
60248 14 15 0.880 -24,583 324.58
88281: 15 195 8.909 8.089 .00
88242: 15 16 8.066 -8.000 -8.00
88243: 14 14 6.809 8.800 8.00
88244: 14 17 - 0.900 ~8.008 -8.80
88245: :
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90268; APPLIED JOINT LOADS,  FREE JOINTS
N 002692
( 00278: JOINT FORCE X  FORCE Y  MOMENT 2
80271: | 0.608  -9.802 -9.90
® , 00272: 2 8.608  -0.001 -9.98
( 00273: - 4 9.080 9.808 0.90
90224: 5 9.8 9.860 -0.60
A 08275: 4 0.008 8.0806 -9.98
( 90276: 8 0.008 9.000 -0.08
, 00277: 9 0.008 0.088 9.00
o 99278: 10 9.008  -0.808 -.08
( 08279: 12 0.000  -9.080 8.0
00289: .13 9.008  -8.600 -9.00
, 20281: 14 9.600 9,908 -9.98
( 98282: 14 9.900 9.060 8.90
08283: 17 0.000  -8.808 -9.00
® 90284:
{ . 98285:
e 68284:
T ( 86287: REACTIONS,APPLIED LOADS SUPPORT JOINTS
: $92889:
00289: JOINT FORCE X  FORCEY = MOMENT 2
® | g0298: 3 0.008  24.587 324.50
( e 7 0.898 .-14.751 324.560
-, 08292: 11 9.000  14.751 324,50
80293: 15 8.008  -24.583 324,50
, 00294:
) , 88295:
o T T '
f 88297: FREE JOINT DISPLACEMENTS
88298: ) '
( 99299: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
20306: 1 8.2000 -9.0083 9.9000
‘ 80381: 2 9.8009 -9.0862 9.8068
e 08302: 4 9.0008 0.6061 9.0069
( 90383: 5 9.8008 9.8061 -9.9608
90304: & 9.6008 0.8080 -9.0608
. #0385: 8 9.0088 $.0000 -9.8000
{ 0030s: 9 9.0606 -9.0600 -9.0800
, 98307: 10 9.0088 -6.8600 -9.8008
o ) 98308: 12 8.0000 -8.0000 -0.0608
‘ 08389: 13 8.6060 -9.6001 -9.8608
08318: 14 0.0600 -9.0691 9.0000
, 90311: 16 8.0088 9.6002 9.0000
b 00312: 17 9.0080 9.8063 8.9000
98313;
® . 96314
( 88315:
96316 ~ SUPPORT JOINT DISPLACEMENTS
_ ' 98317: .
‘ 88319: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
#6319: 3 9.0890 9.8800 8.8060
o ) (, 90320: 7 9.8080 8.9000 9.0060
: 08321 11 8.0000 9.8068 9.8068
90322: 15 9.0880 6.8680 9.6000
, 06323: 1 ?
L pe3:
8835
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80328 STRUCTURE MCFCD-ABUTMENT
R 00329; s S S S —mrmssssooecoaoasmommmaee
( 00330:
88331;
A 06332:
) ( 09333:
06334: LOADING 3 TRAFFIC LOADING
. 98335: e
( 96334
o 80337:
06338:
o ( 88339: MEMBER FORCES
f 96348:
e.es ;0 §834f: MEMBER JOINT AXIAL FORCE  SHEAR FORCE MOMENT
B S "</ TR | 1 9.060 -9.601 -3.00
90343 1 2 9.000 9.981 -8.09
| , C 8e44: 2 2 8.008 -58.582 8.06
@ ‘ 08345: 2 3 8.008 58,582 -322.20
90346: 3 - 3 9.060 44,134 : 322.20
C9e47: 3 4 9.960 -44.134 38.53
( 98348: 4 4 0.908 5,554 -38.53
) 09349: 4 5 9.088 -5,554 41,08
/. ee3se: 5 5 9.060 5,553 . -61.88
o ( §351: 5 6 6.969 -5.553 91,62
: 90352: 6 é 9.009 -53.027 -91.62
98353: ¢ 7 0,960 53,627 -208,82
( 80354: 7 7 9.000 51,848 208.82
98355: 7 8 8.969 -51,868 85.25
08356: 8 8 9.000 -4.712 . -85.25
® .- - s 8 9 9.060 6,712 48.33
@8358: 9 9 0,009 -4.712 -48.33
, . 88359: 9 1 9.000 6,712 11.41
( 96340: 10 18 0.000 -4.713 ﬁ -11.41
0361: 18 1 0.960 6.713 -25.51
’ - 90362: 1 1 0.009 1.159 : 25.51
® ‘ 833 11 12 8.008 -1.159 -12.97
pe3s4: 12 - 12 9.060 1,159 12.97
- 89365: 12 13 8.000 -1,159 -12.75
0366: 13 13 0.008 1,159 12.75
00367: 13 14 9.990 -1.159 -6.38
A 90368: 14 14 8.009 1,159 6.38
14 ( 88369: 14 15 8.880 -1.159 8.00
#0378: 15 15 9,088 -9.608 -9.89
08371: 1S 14 9.088 0.068 8.90
( 00372: 14 14 9.809 -3.808 -8.80
0373: 14 17 9.089 9,008 8.08
. 88374:
® ) e
o




. RORRIERPRT I ~ \
¢ LT e ” 7
., 00377: APPLIED JOINT LOADS,  FREE JOINTS A1 o 39
28376:
) 98379 JOINT FORCEX  FORCEY  MOMENT 2
! 08308: | 9.000  -8.061 -9.08
® ( e8381: 2 0.808  -58.56f -3.98
20382: 4 0.008  -58,569 -8.90
08383: 5 9.008  -8.869 -8.08
( 00384: ¢ 0.080  -58,598 -0.08
98385: 8 0.089  -58.588 -9.90
90384: 9 6.088  -0.980 -9.00
o ( 08387 18 0.080  -8.808 -9.08
00383: 12 9.008 9.008 9.80
: 08389: 13 8.000 9,088 9,00
; ( 9398: 14 0.000 - 6,800 8.0
00391: 14 9.009 - -8.008 -9.08
0392: ‘17 0.008 9.980 9.9
@ ( 90393: o
98394:
FUTI . 08395 .
B 08394 REACTIONS,APPLIED LOADS SUPPORT JOINTS
80397: .
80398: JOINT FORCE X  FORCEY  MOMENT 2 '
L €. 98399: 3 0.000 122,715 8.00
o 90408: 7 0.800  104.894 -8.88
‘ 08401: 11 8.008 . 7.872 -9.68
{ 08402: 15 0.088  -1.159 8.09
) 90403:
S 08494:
® ( #0405:
80404: FREE JOINT DISPLACEMENTS
‘ 08487:
( 00408: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
gede9: 1 9.0600 ~0.0062 9.0068
00418: 2 9.0009 -8.6001  9.9808
. 04l 4 9.0880 -9.6068 -9.8000
90412: 5 9.0080 -9.8008 -9.8608
3 ) 00413: 6 0.9600 -8.0808  9.9800
| ‘ 98414: 8 9.0600 -8.0898 -9.0800
#415: 9 8.0660 -9.8000 9.0008
, 98416 18 8.9600 -9.6008 9.0089
o { 08417 12 9.8690 9.8009 9.0000
90418: 13 9.0009 8.0069 -9.0008
00419: 14 0.0680 9.0000 -8.0600
‘ 99428: 16 9.0060 -9.0008 -9.9800
00421: 17 9.0068 -8.6008 -9.0608
| 96422: .
e < 29423:
80424: o
80425: SUPPORT JOINT DISPLACEMENTS |
{ 80424: : o
80427: JOINT X-DISPLACEMENT - Y-DISPLACEMENT  ROTATION |
° ’ 00428: 3 0.0880  9.8000 0.0080
) 08429: 7 8.0008 9.0088 8.6060
06438: 11 8.0000 9.8000 0.9000
88431: 15 0.98900 9.9090 -8.0908
{ 80432: 1
A
o
d




o
DT 09434: (1 dE
( 08435 AT 39
| . 08434:
@ 99437: STRUCTURE MCFCD-ABUTMENT
( : : 004393 e T e e e ey
P ge439:
, 09448:
( 904412
98442;
® 868443: LOADING 4 TEMPERATURE PLUS SHRINKAGE
( 88444;
90445:
. 80444
{ 09447;
98448: MEMBER FORCES
® #6449;
( 98458: MEMBER JOINT AXIAL FORCE  SHEAR FORCE MOMENT
R o045t 1 1 0.008 -9.0815 -9.63
R 98452 1 2 8.090 8.915 -9.85
‘ 00453: 2 2 8.898 -9.922 8.81
98454: 2 3 8.090 0.822 -9.13
o 98455: 3 3 9.860 147,587 2307.72
{ 08456: 3 4 9,099 -1472.507 -1496.43
08457 4 4 0.008 147.508 1494.43
) 90458: 4 5 9.860 -147.588 -485.14
) { 90459: 5 5 9.840 147.518 685.14
08440: 5 é 8.608 -142.518 126,16
® _ 00481: 4 é $.080 147.511 -126.16
{ 00462: 6 7 8.080 -147.511 937.48
08443: 7 7 9.000 -9.001 -144,28
08464; 7 8 8.008 9,001 144.27
( 90465: 8 8 9.860 -9.981 -144.27
08464: 8 9 9.000 9.081 144,26
e 00467: 9 9 0.808 -9.082 -144.26
e 99448: 9 . 10 9.9900 9.962 144,25
98449: 10 18 8.960 -9.802 -144.25
, 08478: 18 {1 9.009 9.882 144,24
Lo 80471: 11 1 0.008 -147.505 -937.44
08472: 11 . 12 9.080 147,585 -21.34
® ) 00473: 12 12 9.008 -147.582 21.34
L 00474: 12 13 9,989 147,562 -485.18
08475: 13 13 8.000 147,499 685.11
o 08476: 13 14 9.060 147,499 -1494.35
( 08477: 14 14 9.960 -147.498 . 1494.34
89478: 14 15 8.000 147,498 -2387.48
® o 80479: 15 15 8.009 -8.900 -4.81
¢ 00488: 15 14 9,000 0.008 9.00
08481: 14 14 9.090 -8.800 -9.81
00482: 14 17 9.060 9.060 9.01
99483:
89484:
® )




fee b s e b .},:;;5‘,-:;;;:,. b ey .e\ R T A R TR R s R T e i e s 1
o C i 9648S:
( 80484 APPLIED JOINT LOADS,  FREE JOINTS A-20 OF 39
00487: :
j . 80488: JOINT FORCE X  FORCE Y MOMENT 2
A ¢ 489 1 8.000  -0.015 -0.03
00490: 2 8.008  -9.807 -8.04
e _ 80491 4 6.809 0.608 8.60
« 00492: S 9.880  9.002 -9.88
00493: 4 8.860 0.081  -.00
09494: 8 9.808  -9.809 -9.89
¢ 0495: 9 0.0 -9.008 -9.88
0496 10 .08  -9.601 -9.98
L c 0497: 12 0.608  0.003 8.0¢
00498: 13 9.008 0.883 8.9
T 00499: 14 d.000  8.081 888 - T
A 08588: 16 9.008  -9.998 -9.90
) 88501: 17 9.608 8.000 19.01
o 09562:
- §0503:
o 80504; _ : :
RESEEE ( 08505: REACTIONS,APPLIED LOADS SUPPORT JOINTS
80584: .
: 00567: JOINT FORCE X  FORCE Y MOMENT 2
) #8548: 3 9.088 147,529 2397.59
( 90569: 7 9.000 -147.513 793.28
- 88510: 11 8.080 -147.583 -793.20
: #8513: 15 0.808 147,498 ~2387.48
( 98512: -
) 89513:
e . 98514: B
( 98515: FREE JOINT DISPLACEMENTS
80516: .
g 80517: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
( 98518: 1 8.6089 -9.8024 9.9062
28519: 2 6.0088 -8.8013 9.8062
e 8520: 4 8.8000 0.6808 ~'8.0081
SRR S 08521: S 9.6008 9.8067 -8.0001
08522 ¢ 9.0000 0.6983 -9.8001
, 88523: 8 6.0009 -9.8081 -8.8868
{ 00524: 9 0.8008 -9.8002 8.8008
| 08525: 18 9.9800. -8.0081 8.9000
@ 08526: 12 8.0860: 8.0894 8.6001
( 09527: 13 8.0008 9.0887 9.8081
528: 14 9.9800 9.9688 -9.0001
. 08529: 16 9.9080 -8.8013 -8.8002
‘ 89538: 17 0.6808 -0.0824 -0.6082
88531
® , 98532:
L 90533:
005341 SUPPORT JOINT DISPLACEMENTS
80535:
¢ 08336: JOINT X-DISPLACEMENT  Y-DISPLACEMENT  ROTATION
; 08537: 3 0.6098 8.0600 9.0982
® ) . 98538: 7 0.0009 9.0699 -8.9800
. { 09539: 11 0.0669 8.8800 9.8000
- 80540: 15 8.0000 8.9990 -8.8002
00541:1
L 80542;
© 89543:




*)

80544:
86545:

. e N

88546: STRUCTURE MCFCO-ABUTMENT

98548
88549
08558
98551

895522 MEMBER FORCES |

FOR MEMBER !

98554: ;

88555: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT

08556: 1 1 8.008 -0.085 S -8.81

80557: 1 2 0.660 37.138 -182.11

08558: 2 1 0.800 -9.002 - -8.08

08559: 2 2 0.900 9,862 -8.04

9e548: 3 1 0.009 -9.081 -9.00

88561: 3 2 9.800 8.801 -9.88

00562: 4 1 8.990 9,815 -8.03

08543: 4 2 9.908 8.815 -8.85

88544:

88565:

09566

88567: MEMBER FORCES FOR MEMBER 2

00568: =

89569: :

08578: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT

ee571: o 2 8.008 - -2802.773 102.18

0e572: | 3 6.098 244,898 C -1346.95

60573: 2 2 0.808 -9.983 8.90

00574: 2 3 0.088 0.903 -9.62

08575: 3 2 0.088 -58.582 0.8

90526: 3 3 0.008 58,582 -322.20

08577: 4 2 8.008 -2.022 0.01

80578: 4 3 6.008 8.822 -8.13

80579:

06588:

88581: -

96562: MEMBER FORCES FOR MEMBER 3

80583;: == e
00584: '

008585: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT

89586: 3 0.908 265.428 1346.94 — P
98587: 1 4 9.060 -228.295 0.7
08588: 2 3 9.000 24,584 24,51 — LATERA-
00589: 2. 4 0.008 -24,584 -189.38;
09590: 3 3 0.960 64,134 . — TRATEC
09591: 3 4 6.008 -44,134 .53

e592: 4 3 0.800 147,547 wrn — ST
98593: 4 4 0.900 -147,507 -1496.43

08594:

e ey




80596:

86597: MEMBER FORCES FOR MEMBER 4

80598 seommsmrrme e e e e e e ey

88599:
8asee:
20461:
00482:
08483:
80404:
00485:
80484
80487:
86488
20469:
06418:
ees11s
88412:
80413:
80414:
09415:
884142
88417:
808418:
88419
80429:
004212
80422:
80423:
88424
88425
88626

08627: MEMBER FORCES FOR MEMBER 6

88428:
88429:

98438: LOADING JOINT AXIAL FORCE

88431:
88432:
084332
00434:
00435:
80434
80437
00438:
90439
884402

LOADING JOINT AXIAL FORCE SHEAR FORCE

B W NP e

A H Ao N

MEMBER FORCES FOR MEMBER 5

e

LOADING JOINT AXIAL FORCE SHEAR FORCE

W NN e -

B W NN - -

NN O N O

MOMENT

57,455 -10.77
-20.530 225.78
24,584 189.39
-24.584 -54,09
5,554 -38,53
-5.554 61.68
147,508 1496.43
-147.508 -685.14

— ~— 3
MOMENT

2.529 -225.8 — D&
16,596 238,59 ’

24,504 54,69 — AT
~24.584 81.12

5,553 61,88 — pt T
-5,553 91.62

147,510 685.14 — T +3
-147.518 126.16
SHEAR FORCE MOMENT
-187.23% -236.59
224,361 -895.30
24,584 -81.12
-24.584 216.34
-53.027 -91.62
53,427 -200.62
142,511 -126.16
-142.511 937.48




)t 804412 ‘
08442: MEMBER FORCES FOR MDBER 7 A-23 oF 39
$8443: s=mmm—m e s ey
d ( 08444;
' 08445: LOADING JOINT AXIAL FORCE  SHEAR FORCE MOMENT
Y 7 0.000 243,372 895,39 — DL
( 047 1 8 9.000 206,247 1.1 _
60sd48: 2 7 0.960 9,833 108,16 — L&l
® 00849 2 8 0.408 -9.833 -54.68 .
( oese: 3 7 9.009 51,868 200.82 —— DT -
08s51: 3 8 0.080 . -51.848 8.5 .
, 0s52: 4 7 .48 ¢ -8.801 144,28 - T+
( 653: 4 8. 0.008 9,881 144,27
806541 : -
) ( ' 08455:
| 89654

09457: MEMBER FORCES FOR MEMBER 8
L ) 08458 === e e

{ 88459: .
00469: LOADING JOINT AXIAL FORCE - SHEAR FORCE  MOMENT
PS . 00s61: | 8 8.800 35.406 . -341.15
{ 98662: 1 9 9.908 1,519 L 4%.89
- 900663: 2 8 - 0.008 9.833  54.68
. 88s84: 2 9 8.808 -9.833 8.98
( 90465 3 8 9.600 -6.712 -85.25
) 00488: 3 9 9.000 6.712 48.33
PY . 80467: 4 8 0.000 .  -9.081 -144,27
( 08se8: 4 9 8.080 8.001 144,26
084692
, 80478:
{ 00471:
80472: MEMBER FORCES FOR MEMBER 9
89675: LOADING JOINT AXIAL FORCE  SHEAR FORCE  MOMNT
80676: 1 9 0.000 -1.528 ©-434.89
( 8677: 1 18 9.000 38,445 324,44
p0478: 2 9 9.008 9.833 o -8.80
Py 90679: 2 18 9.008 -9,833 . 54,88 ,
{ 08688: 3 9 9.009 -8.712 -48.33 :
88681: 3 18 9.000 8,712 11.41
( 20682: 4 9 0,009 -8.002 -144,24
00683: 4 18 0.960 8.862 144,25
R __f04R4: .
®
e )




el S
EREN

T
dades: AZ%+ oF 39
86487: MEMBER FORCES FOR MEMBER 10 :
08489: '
80478: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
804912 1 18 6.008 -209.285 ~324.44
88492: 1 11 8.960 244,419 -928.72
88493 2 10 8.900 9.833 ~54.08
88494 2 11 8.966 -9.833 108,14
80495: 3 10 8.900 -4.713 -11.41
00494: 3 i1 8.008 é.713 -25.91
80497: 4 18 8.000 -0.062 ~144,25
88498: 4 11 8.088 8.862 144.24
808499:
80760:
80781:

86782: MEMBER FORCES FOR MEMBER 1t

80784: -
88705: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
88784: 1 | 8.000 218.127 928.72
88787: ) 12 8.080 -174.252 344,51
88708: 2 i 8.008 24,584 216.34
087¢9: 2 12 8.008 ~24.584 ~56.4
ee718: - 3 11 8.0 1.159 25.51
08711 3 12 8.000 -1.159 -12.97
88712: 4 i1 8.000 -147.565 -937.44
88713: 4 12 8.800 147.585 ~21.4
00714:

88715:

88716:

89717: MEMBER FORCES FOR NEMBER 12

89719:

88728: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
08721 1 12 8.808 3.4 -344.51
80722: { 13 6.080 26.764 294.42
88723: 2 12 8.000 C 24,583 54.54
08724: 2 13 8.800 " ~24.583 54.68
08725: 3 12 8.008 1.159 17.97
88724: 3 13 9.080 -1.159 - -12.75
98727: 4 12 8.008 -147.562 21.34
98728: 4 13 8.098 147,562 -485.10
00729

88739




B N R T S ';,.v',.:j}:%:,_‘42_;:<,uu-,b:';t-‘“g-..'5 N o« L e L T B B N C T T T E T TTTeTo, ROFRIYIILR AT

\ #a/31: .
88732: MEMBER FORCES FOR MEMBER 13
) ) 00733; == e R S S SR
¢ 08734:
80735: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
e 80734 1 13 8.00d -28.744 ~294.42
( 9737 1 M4 8.088 63,889 45.12
88738: 2 13 9.4960 24,383 ~¥4.908
80739: 2 14 8.000 -24,583 189.29 -
( 0748: 3 13 0.900 1.159 12.75
88741: 3 14 8.000 -1.159 -6.38
® . 0742: 4 13 8.068 -147.4%9 483.11
( 00743 4 1 9.800 142.499 -1496.35
0744 ;.
. 08747: MEMBER FORCES FOR MEMBER 14
® 807249: - |
R 00758: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
o ! 88751: i 14 6.008 234,529 -45.12
R s : 88752: 1 15 . 9.880 2.6 -1344.89
, 09753 2 4 0.000 24.583 -189.29
( 08754: 2 Rt 8.008 -24.583 324.58
o 80755 3 14 8.800 1.159 é.38
¢ 887542 3 15 0.0680 -1.159 . 9,88
¢ 08757: 4 14 6.009 -147.498 1496.38
: 28758 4 13 8.080 147.498 -2387.48
80759: ‘ -
Y O eme:
e BT AT ~
) ' 80762: MEMBER FORCES FOR MEMBER 15
08244: :
88765: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
: 88744: i 15 6.908 244.898 1344.89
) _ . 80747: 1 14 8.008 -2072.765 -182.89
s - 982482 2 15 0.000 8.0800 8.09
( - 80749 2 14 6.608 -9.088 -9.60
88770 3 15 8.000 -8.608 -8.96
. 80771 3 14 8.080 8.608 0.99
{ 88772: 4 15 0.008 -9.608 -8.81
@ 80773: 4 16 8.800 8.008 . 8.08
) 08774:
Co e
88776
) 88777: MEMBER FORCES FOR MEMBER 16
! 80778;: = =
® 887793
~ 88788: LOADING JOINT AXIAL FORCE SHEAR FORCE MOMENT
( . 89781: 1 14 6.800 37.125 102.09
88782: I 17 0.900 8.609 6.68
, 86783: 2 14 9.008 9.008 0.60
( 08764 2 17 8.000 -9.880 -8.08
® ) 80785: 3 16 8.0808 -9.008 -8.80
. . 08784: 3 17 8.008 8.069 8.8
L. 8787: 4 14 8.000 -9.608 -0.01
86768 4 17 6.000 $.6000 ; 8.81
. 80789: o '




° o o o o o o ¢ ¢
/As&@ Zﬁ/@ AASHTO SERVICE LOAD
—, GarovP L '
DY U T s
o o | INCREASE ?
CAISSON ‘ ‘
AMEMBER R
O JoInT
A G AB® AD TOP OF CAISSON
LOADING F»fma M BAM I M [ BxM M\ BxM | ™M ABx M
D { -1345,0 |~ (395.0 |+ 2250 |+ 2258 |- 895.3 | - 953
L+ 1 { - 322.2|- 3222 |+ 6Gl.[ |+ Gl.[ |- 200.| |~ 209.]
W O (Lio+2| O |t 14 9 Y 3470 O
WL O 1t 182 O |2 32 O |t ¢3| O
+TL 0O |FTezzonr] O Jrtessz| O |tttz O
EQ| O |T4ww3l o |Y BI| o |Fi56l| O
TOTAL MOMENT] 325 x| A®
MoMEN 5 TR eSS 2/667.2 + 286.9 ~ (9754 -541.9

W = ,32( x |QOF LAT’E‘KAL Loﬁb

053

E‘Q 1 442% 1

®,

o ’,I "

-64Z ‘Hd VYNOZIYY ‘XINIOHI

18 2154

>
40

NAALNLE

ANVYdWNOO
ONIUIINIONI

ON 8Of

43O W

DAY BL GL -osdd
N0l

AQ

'V ‘AHS

<

/

+



PY PS ® ® ® [ ) ®
~ —_ D
/é@" ﬁj@ AASHTO SERVICE LOAD
( 7 CaRoUP TA
,..__.-_1_____%__‘—--___---——-—
TAOTOTUT T RS e =
T?_i,sos‘f,,\, JNCREASE |
N\ MEMBER
O oot
'& ©) AG) AD TOP OF CAISSION
LOADING| cro M [BxM| M | BxM M BxM | M BxM
D 1 1-/345.0]- 13450+ 2258 | 12258 |- B95.3 | _ 3953
L+ T 2z - 322.2|- e+¢A+ Gl |+ (22.7)- 200. | ;400.2
W o |t j0%.7 O 4 ':7.4, o Jf %7 0O
WL | o [t 181 O |t 32 O 1t 3| 0
_+T| o |Fzz07| O te25.2| O |tiez| O
EQ| O [teawz| 0 T @] U |tiel| O
TOTAL MOMENT ~[ 87 + 348,90 -/795.5].325 x| A®
MOMEN LTRSS 141226.3 +232.0 - 863,7 |-az.0

W = .32 x 1O LATE‘KA'
Wi =

058 %

EQ= /.43 %

L?ﬂ()

M . [/

L¥EC ~6LZ ‘Hd VYNOZINY ‘X INAOH

ANVYdWNOD
ONIHIINIONI

3o\
€30
O’i’ o, ‘ON @of

WL

N3AAOM

AS

40 L'-Z . ‘V ‘4HS

2 1439 aiva
5

+

i

AE




o o ® o o o o o o
N N N~
| @@1 AD AASHTO SERVICE LOAD 32
[ 7 R GrRoVP vz
X r____ _ - gg
3

W ALLOW:%B LE 67
_ STRES z; 7]
of or AG ‘ B |NCREARSE

CAISSON

N\ MEMBER

NIAAON

LPSC ~8L7 ‘Hd VYNOZIMY ‘XINIOHd

el )

Qo2 W
SN Bl &SL
o%o, ON €0

do QZIT‘P ‘AHS

b

O voInT
20 [ 40 4@ TOP OF CAISSON

corong] eioor] M JBaxM ] M [exM | M [ BxM | M| BxM

D [ |-13450|-13¢5.0 |+ 2258 |+225.3 |- 8953 [-895.3

L+T | O |-32z.2 O + 6l O |- 200\ 0

W [ X 0% 2|t pt2)t 14 |2 74 £ 347 | =247

WLl 0 |t 122l 0 |t 22| O |t 3] O

{+T{ O |Fzz0n7| O t 65,2 O tisz| 0O

EQ| O |T4w3| o [T ®BI| @ [Ti5el]| O

TOTAL MOMENT] :;izf?’:g +2%3.2 —~979,0] 325 X A
MOMEN /S TRESS /1594 +/9%. 6 9440 -376.8

vv = ,32( = |QOF LATERAL LOAD
058 =
EQ 2~ I

174



° ° ° ° ° ° ° . ¢ '
/@@" @/@ AASHTO SERVICE LOAD HgZd
7 Grovp L
g . - . gig
rop oF INCREASE 25 7 :
CAISSON v
A\ NEMBER :
O voinT
A® AB® AQ@ TOP OF CAISSON 25
6 w e
LOADING| pacror| M [BxM | M [BxM M BxM | M [ BxM an
D [ -1345,0 | ~1345,9| + 225.® [+225,8 |- &95.3 |-395.3 §;§
L+ T | - 320.2| - 3224+ 6l |+ Gl. | |- 200. | |~ 200.] | 3 C
W, (et ss |t 4 (5,22t 347 (2 /0.4 &
WL | F 1ea|E Bt sz |3z |t 3|t 63 | &%
S+T| 0 |Tzo7| 0 |z ez O ol [
s 1.7 t 695.2 @, f 4432 Q 5 e
EQ| O |T46.3] 0 T 7. O |¥ 156, 0 .30\50
TOTAL MOMENT =177 % +235.3 - N
s .“13,73‘? | | 1T | .32 x| AG 3 &1
INCER. +236.3 ~ 3%9.7 - 4445 |

vv = .32 x |OF LAT’E‘KAL LOAD
058 % s
EQ’ [ 443 % =

o "

.+




o o ° o o o ' ¢ *
— — -
/&@- ﬁk/@) AASHTO SERVICE LOAD
/ | GROVP L
= ////lj//// e — ALLY WAB L E‘
STRESS 75 %
ror oF o JINCREXRSE
CAISSON
/\ NEMBER
O vonT
A 3 ABG A@ ToP OF CAISSON
LOADING| paomr| M | BxM | M | BxM M [ BxM | M BxM
D ( - 1345,0 |~13¢5.0 |+225.® |+225,8 |- 85,3 |-875.3
L+T | 1-3zz.2|-32¢.L)+ ol |+ (.| |- 2o0. | [~zoo.(
W O Lo+l O T4 O £ 33%7| ¢
wiL| 0 Jt 18] O 1t 22| 0 |t 3| O
S+T| | |2 23017|82307.7|t 625.2 [T 685, 2|1 144.3 T4tz |
EQ | 0 |f4w3 -0 T B @ |Ti56(| O
+440,5 + 9721 ~/239.
TOTAL MoMeEnNT 39749 - 398.3 YRS
INCE. 7. ~3167 ~7<oO‘? 49335
w = .32 x 100% L.AT"EKAL. LMD
wl= 058 x

EQ= /.93 x

" "

ANVdNOD
ONIUIINIONI

L196C 642 ‘Hd VYNOZIMY ‘XINIOHJ

N3IaAOu




LPSC ~6LZ ‘Hd VYNOZIMY ‘XINIONHJ

o o o IO o o K ¢ °
//_:”X@~ ﬁ}@ ~ AASHTO SERVICE LOAD
/ CaROIP L
////D/T ////D////Uffl/ é%?gw%BLE 07
ESS O ’
od or INCREASE 4
CAISSON
AMEMBER
O goinT
A® AB AQ@ TOP OF CAISSON
LOADING| prcor] M [ BxM | M |BxM M| BxM | M BxM
D | 1-1345,0|-1345.0 |+ 225.0 [+ 2150 |- 75,3 |-D95.3 |
L+T | O V-32¢20 O |+ el | O - 20.1| O
W [ AT o+ 2T o2yt mg4 7.4 F 34%7|E 347
wiL| O [t edl 0 | 32| @ |t 3| O
S+T| [ |¥e3017223017)t 625.2 [T ¢85.2 T 1443 [T /44,3
EQ| O |T4ww3 o |T 1| Fise| @
37569 78.F =
TOTAL MOMENT ”Oé%, b T_:’F%’é ~/3T1<;'.?5 225 AG
MOMENT SR e ss - 7_5835 +603.T -767. % - 872.2
INCR. 7677 ~34-6 ~511.7 + 2477

W = .32 x |QO% L-A""&‘KAL L‘)*\D
058 x
EQ /44-3; "

" "

ANVdWNOD
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¥ 690, 5 1980.5 /256,
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Rovbpen JOB NO / 04"0 snr.'q"/"g‘*"or 39
ENGINEERING pescZS I _AVE gy 1)
® COMPANY MCECD — oare SEPT 20, [ 754

PHOENIX, ARIZONA PH. 279- 3541

B L~

ABUTMEANT DESIGN. o
ELEXURE REIN., & &xT. CAISTON &
THE MAX, MOMENT OccuRrsS UNDER o
LOADIN & TN WiTH Terp SHRIN KAGE
° BEING THE MAJIR c,o/\/T/azguW/Q.
TOTAL MOMEeEN T 10 31799 k-ET

Tk\/ DOvBLE R&N. reAM

__raoooo ¢ O o
OoOOOOQO—r

M, CAPACLTY
-&S'Ka?\l»SG wix 74 krx
_ /% |
) f“1| = /‘7 51?,G>&> k-FT

M, reER. = 31793 =-FT
. -~ {7‘5?ﬁ z

[72) . M
R‘ 6S

\ B
——L— Qo 0 © 000 O

\

1RUN _
® WORKING STRESS DESIGN:

FOR F’C=4 KSI AND. FY=48 KSI
MAXIMUM ALLOWABLE: STRESS:

FC=1.4 KSI AND FS=24.8 KSI | USE; /G #:// o TOP

- BEAM WIDTH ( INCHES) : & F /| rorTom
® 272 | , .»

} DEPTH TO REINFORCiNG (INCHES) :
; ?65

| REQUIRED MOMENT CAPACITY (KIP~FT):
® | 21428.20

AREAﬁDF REINFORCING STEEL:

12.3573518 SQUARE INCHES //,//”~‘\ﬁL./Zf36 - ’75?

' PERCENT OF BALANCED STEEL RATIO: /[5G
® ) L 22.7739657

FC (KSI»
F5 (KSI)

wn

» 683243482

24

........




ROYDEN Jos no.%_ surd1 3% of _37
ENGINEERING pesc. L2 _I% BY

COMPANY ‘ MEECD DATEM '27; /

PHOENIX, ARIZONA PH. 279- 3541

ABVTMENT DEJ{GN

- FLEXVYRE REIN, BETWEEN) CAVISJO/\)\?
THE MAX. MOIMENT OCCUR.S UNDER
CIADIN G T W TEMMPL & PHRINLAGE
RE/NG THE PIAJO CoN TR BV TOR,

THE TI9THC MoMENT |8 + 7777.7 k-ET

THE MAK, NEG MIrMENT 1S -2 6 w~ET
FROM  COADIN &G 7. 0

YIS MOMEWT S +777f7.ﬁwb -3+0, o ART
CETS THMAW 12 x CRACIN G 19 M1 o
oF 2950, k~F‘—Y’C$e—E PIER DEIIGN

THEREEORE REIN. FIR  DBITH PO3. ¢ NEG,
MIFASN T OF /,3'3 X 7707 wrET = 1033

k~ET
] 1RUN
| WORKING STRESS DESIGN:
FOR F’C=4 KSI AND FY=&8 KSI
MAXIMUM ALLOWABLE STRESS:
FC=1.6 KSI AND FS=24.8 KSI
" BEAM WIDTH ¢ INCHES) : ) '
272 ose &~ *y
DEPTH TO REINFORCING ¢INCHES) :
247 » _ T ii GS
REQUIRED MOMENT CAPACITY (KIP-FT):
?1034.34
AREA OF REINFORCING STEEL:
8.73127722 SQUARE INCHES
PERCENT OF BALANCED STEEL RATIO:
15.4108959
FC ¢(KSI) = .5558883
FS (KSI) = 24
873 |
= 560

.56




RoYDEN | onwo /0490 ABb, 39
ENGINEERING pesc IS I AVE gy AGD

COMPANY CE< oare_OEPT 27, /70¢

PHOENIX, ARIZONA PH. 279- 3541

ABITMENT DEIIGN
FLEXVRE REIN @ TNT. — CA{ IO

THE MAYIMVM Lo IN) ACCVUR Y  UN
. W v ADIN &G occ DER.

TVTAC PMeNeN T IS ~/995F k-FT |
DESIGN MOMEWNT [,33 x (095, % = /456,28 ke

o
IRUN
WORKING STRESS DESIGN:

o FOR F’C=4 KSI AND FY=4@ K5I
MAXIMUM ALLOWABLE STRESS: T :
FC=1.4 KSI AND FS=24.8 KSI'

_ . BEAM WIDTH ¢(INCHES) :
) 272

o ? *
DEPTH TO REINFORCING (INCHES): S B~ [
267
REQUIRED MOMENT CAPACITY (KIP-FT): ¢ B
21454.88

L : ’
AREA OF REINFORCING STEEL:
12.2981062 SQUARE INCHES
FPERCENT OF BAUANCED STEEL RATIO:
21.9882185

o 4
FC (KSI) = .4701608144

| Es (kSD) = 24
. : /Z:ZO - 7'88
/20
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° ENGINEERING pesc ZE It _AVE gy
COMPANY MC EC > oate SEPT_27, | 78F
PHOENIX, ARIZONA PH. 279- 3541 . ) 4
}_ARITMENT DESIGN.
i CAP SHERR PEINFEORCIN & -
:gg,z“ SUPERSTR, + GIRDPER D.L.= [79,7 K
. , U .+ GIR L.= 79,7
° —;{L—Lf?’ﬂ'?ﬁ‘ TRASFIC L.C. = 59, & |
F}'BUT: C.F\—P 'DtLo = 57'4_' |
= TEPL + SHR, = (47,
cCAP WIND LoADS = 9. |
@75 KRLF | 43,3 =
o i |
_: _—
J /.7,_00/ .
° <
)
. .
'3K 1 {
4473, } 4-23.3205
N\ |- IR !
n - : N\ i
L “ 9 \
RV \
ot :
V4
. b
N
N
[z
°® .
FALE oF
col
& SHEAR CARRIED RBY cCwereTe

) | | Vs = .95 /4000

Ve = ,95/400 x 72x¢5 ~ 281, 2.5
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ENGINEERING DESC. T LS AV E BY A-C2 D
COMPANY Mo e oare SEPT_ 27, (95—

PHOENIX, ARIZONA PH. 279- 3541

ARUTMENT DETIGN
CAP JHEAR RBEINFORCING

J-Ue = 16/ (" o 0034 sz
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Av = (’U‘"—-J)Z_\ bw 3
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FoR. S = 1&"

- (003%72_//2_\ 2T
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TN T T
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THOMAS-HARTIG & ASSOCIATES, INC.

SOIL AND FOUNDATION ENGINEERS
John P. Boyd, P.E.

2720 South Hardy Drive Charles H. Atkinson, P.E.
Tom W. Thomas, P.E. Tempe, Arizona 85282 Glen K. Copeland, P.E.
Harry E. Hartig, P.E. (602) 968-8778 James R. Morrow, Lab Director
Royden Engineering Company 2 November 1984

3055 West Indian School Road
Phoenix, Arizona

Attention: Andy DiLeo
Project: Flood Control Bridge Project NMo. 84-708

75th Avenue South of Bell Road Supplement Mo. 1
Peoria, Arizona

In accordane with vour reauest, we have reviewed our orieinal

report relative to the following:

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

on nage 6.
2. Estimated differential settlements.

The review was based upnon the following 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-------------cc-cecemea-- 520 kips

Based on our review, we present the following discussion.

1. The original estimated settlement presented on nage
6 was an estimate based on original nreliminarv
design loads and was not changed durine prenaration

of the final revort.

The estimated long-term settlements were comnuted




using methods presented in the ''Soil Mechanics De-

sign Manual 7.1," pages 220 thru 222, prenared by
The Department 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 .55 and

0.60 inches for piers and abutments, respectively.

2. Differential settlements between nier and abutment
are estimated at 1/4 inch with the majoritv of move-
ment occuring nrior to placement of final bridge
deck. Based on the uniformlv high N values @n place
densities) and uniformity of soil across the bridee
site alignment, it is our judeement that differ-
ential settlements, between adjacent caisson elements
within either an abutment 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 settlement, for caisson spacing of 20 feet

results in an angel of distortion of 1 in 640.

This supplement will be attached to the original renort and
shall become a part thereof. Please call us if we may be of

further service to you.

Respectfully submitted,
THOMAS-HARTIG & ASSOCIATES, INC.

D A

efr HERELE,

By:‘lijﬁ; v ' Reviewed bv:
3 1

/eap

Copies to: Addressee (5)




Thomas-Hartig & Assoc, Inc.
2720 S. Hardy Drive
Tempe, Arizona 85282

PROJECT NO. _Z4¥-708 COMPUTED BY KAA DATE /Q,Zﬂ/af
SUBJECT _Schmertmonns Method For CHECKED BY G&E DATE 42/ (/%%

Settlement — NAVEFAC /982 7/-220 ,7 1-221

Giveun: 7D caisson @ Il FsF, G0’ deep
5'd caisson @ 13 #sF, g0’ deep

N values >> sz blows/Ft . Use N =70 u’”%f
5/»1 = J2¢ /ocf ; Sail s C/aJ//el1 scand 7“ ?r‘ave/

Find:  Setement using Schmertmans method +or
/ﬁoa/'/ng: Wér‘jranu/af.So// (A/AVFAC’, DMm-7.1 /?8&.)

Sotutrion : (1D  Consider 78 carsson : E % %
’
Sl o
‘."f B= 7'._0?; ‘
W
IS
"
aniN
Need On/of one (1) 3 = g *
la er, Since 5'._
unitform soil
Conolitions throughest 2B =14~
defH\ = 2R3
lo +
‘?’ ) - L " __Jy_
o ( z -3 < S (4
IT=
[ = 7O é'/"“"/#
M @s:ume)
PAGE / OF z




Thomas-Hartig & Assoc, Inc.
2720 S. Hardy Drive
Tempe, Arizona 85282

PROJECTNO. F¢-70 8 _ COMPUTED BY KAB DATE /ozzngag
SUBJECT ___(cont-) -  CHECKED BY &#<_DATE @éfm

gc/ /'nsped'/bn) can use just one (1) lager mn the
6"\4&7&‘:!, smce uniform soil cor\ali')‘rmr gx fﬂé
f‘hmuq/lou/' depth = 28

2 Need only consider one (1) layer; /4‘/&126/9

Az N Ee Er Z y R
Lader (in)  blwsfH N toF o«j T L2
/ /68 7o 1o To0 B4 4.3 c.e72.

Do = doft = 8120 bkef = €8 kst~ zq +f  Nag

. 2
Lp < /o tsf (avg train
/hf/ueucc)
Lt @ o gears
2.4
N 7 e a-{( A/) = J891
Oy 42 /07(/0)(40,) . /s2a
= ; 52 /”' = .‘0 =
A/—(7,7$ (o 8?/1/ X /)(o o72) (o7
For 5/7¢/ carcson .
L I;; -
Lz s 2(sX12) = 120" = B DOE < 5o(29)=00s
¢, = t-05(%Y)= 0908 C, - Same
(17 W AP
TAH (0.902)’/.52)(/3)(0,05/) = .92
(We: THese numbers are conservativc becaure PAGE Z OF —

Side- wall shear res/stance has ot been /‘nc/iaded).




FLOOD CONTROL DISTRICT of Maricopa County

COMPUTATION

PROJECT AND DATA SHEET
DETAIL FILE No.
COMPUTED DATE CHECKED BY. DATE PAGE OF.
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