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TABLE 3.1

L

Symmetrical three-span continuous beam.
~ Constant moment of inertia.
AASHO HS20-44 loading.

{
| ' . x X
! I 1
' _ A B TSR R S
Total Length
) Max. Reaction Max. Shear Max. Moment Impact .
“Total | Exter. Kips. Kips. Kip.ft. : Coefficient Dist.-Ft.
:l LR "sf?';:" o |mas |8 {4 in 8C
L* | atA | at8) |00 g2t | x| o8 atxe |Vl m [miw ] x x
l 90 29.0] 45.7| 62.2] -52.0| 51.1] 219.1 ~-185.2] 195.6}.300{.300{.300|.269{ 10.3| '14.5
14 105 33.9] 48.8f 64.6] -55.7| 54.4] 275.9] -219.4| 250.4].300|.300}.300|.255}] 12.2] 17.1
' 120 38.71 51.4| 66.2] -58.3| 56.9| 338.2] -254.0( 308.0].300|.300|.298|.242] 15.6; 19.8
' 135 43.5] 53.4| 67.3| -60.2| 58.8] 406.2{ -302.8| 367.4|.297|.293.289(.231] 17.5| 22.5
I 150 48.4] 55.2| 68.2] -61.7| '60.4] 475.0] -355.4) 428.0{.288].284|.281].221] 19.5] 25.1
165 53.2] 56.6| 68.8] -62.9| 61.6] 544.3] -411.8| 489.7].281|.276.272|.211] 21.6! 27.8
A 180 58.1| 57.8] 72.5]| -63.8| 62.7| 614.2| -472.1| 552.0}|.273|.269|.265(.202] 23.6| 30.4
l 195 62.9] 58.9] 76.3] -64.6] 63.5| 684.3| -536.1| 614.9].266|.262|.257}.194| 25.6| 33.1
210 67.7) 59.8| 80.2| -65.3| 64.2] 754.7| -603.9| 678.3|.259(.255].251|.187] 27.7| 35.8
l 225 72.6] 60.6) 84.1| -65.8| 64.8f 825.3] -675.5| 741.9].253{.248(.244|.180] 29.7| 38.4
v ‘240 77.4 61.2] 87.9} -66.3| 65.4] 896.1] -750.9] 805.9|.247|.242}.238].174] 31.8; 41.1
' . 255 82.3 61.9 91.8] -66.7| 65.8] 967.0 .-830.1 870.1].241}.2371.232).168] 33.8! 43.7
_ 270 87.1} 62.4] 95.7] -67.1| 66.211038.1] -913.2| 934.5].236|.231.226}.162] 35.9| 46.4
285 91.9] 62.9/ 99.5] -67.4)| 66.6]1109.2 -999.9| 999.1}.230|.226|.221 .'157 38.0] 49.1
l 300 96.8] 63.4] 103.4| -67.7| 66.9/1180.5{ -1090.5/1063.8}.225|.221(.216|.152| 40.0] 51.7
315 101.6f 63.8}| 107.3} -67.9 67‘.2 1251.8( -1184.9{1128.6(.221{.216|.211|.148] 42.1| 54.4
l 330 106.5) 64.1) 111.2| -68.7} 68.5/1323.1) -1283.111193.6;.216|.211],207;.143} 44.2} 57.1
' 345 111.3} 64.5| 115.0| -70.6| 70.4]1394.5{ -1385.1(1258.6}.212{.207{.202}|.139| 46.2| 59.7
’(l' 360 116.1 64.8| 118.9| -72.6] 72.3|1466.0| -1490.9|1323.7 .207_ .2021.198}.136] 48.3| 62.4
Impact | v i m 1 " m
Dead .3900 | 1.1600} -.6100 .5500|.0761 |{-.1100 .0413 .3900 | 5500
Load x wL x wl] xwlj xwL|x sz x wL2 x wL2A L |xL

: ' OGuadaiopr RO Br. 23-38
Crom Y Meverd s, Shzars, ¢ Reashrens Lo Rp < |
Conhun eSS H\C‘\\m&\.\ Gl_td_:“tsl] AlSC Qb
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MOMINTS/PL
SPAN 1 . i SPAN 2
Al Jd 2 3 A $ 4 7 I | K J ] 3 2 3 ] S & 7 B ] 9 c -
A [ 0 [} [} 0 [} 0 [} 0o} o ] ] 0 0 [ 0 0 0 0 0 [}
31 o | .0874] .or47] 0821} .oa94| .0388| .0242] .0115{-.0011-.0138]-.02641-.0231]-.0198|- 0165|-.0132| - .0099] - .00G6| - .0033] .0000| .003 .o0sel .
21 o .o749] .1498] .12¢6] .0995| .0744| .0493] .0242|-.0010-.0261 -.0512]-.0448/ -. 0384/ - .0320|-.0256] -.0192] -.0128| -.0064| .0000| .0064 .ongl )
3| o [ .osar] 1254 .1882] 1509 .1136] .0763] .0390[ .0018]- 0355]-.0728]- .0637]- 0546]- 0455 - .0364| - .0273 -.0182] - .0091| .0000| .00s1] 0182
A1 o] .os10f .1om[ 1531 2042] .1552[ .1082] .0573] .0083]- 0406]-.0896]-.0784]-.0672| - .0560]-.0445| - 0336| - .0224; - .0112] .0000| .0117 .0224) :
K ] ] .0400| .0800| .1200l .lGOOl .2000[ .1400{ .0800| .0200 '.04001-.1000 ~.0875] -.0750] -.0625 |- .0500] -.0375| -.0250| ~.0125; .0000} .012 .0;5‘
3 ] .0298| 0595 .0‘93l .1190{ .1488] .1786] .1084! .0381 -.0322'-.1024-.0896 -.0768|-.0640{-.0512] -.0384 -.0256[-.0128 . 0000 ‘.012* .0256|
2| o | .0208] .oa10] .0614], .0819] .102¢] 1229] .1434] .0638]-.0157]- 0952]- .0833]- 0714]- 0595]- 0476|0357 - .0238| - .0119] 0000 .ong o238
8 | o[ .0123] .o246] .0370] .0493] .o616] .0739[ 0862|0986 .o10]-.0768]-.0672|- .0576|-.0480(-.0334] -.0288 - 0152 - 0096 .0000 .009e] 0192}
9 0 | .0054 .0108‘ .0163| .0218 .0272r .0326] .0381] .0435] .0490)-.0456]-.0399! -.0342(-.0285{-.0228] -.0171] -.0114| -.0057] .0000; .0057 .0114‘
0| o] o ° 0 ° 0 0 0 ol o ) 0 0 ) 0 ) ) 0 0 0 o
) | © |--0039]- 0078| - 0117| --0136] - .0195[ -.0234] - 0273| -.0312] - 0351]--0350] 0534| .0458] .0382] .0306| .0230 .0154| .0073] .0002(-.0074 -.0150]
2 | 0 |-.0064|-.0120]-.0192] - .0256] -.0320] - .0384] - .0448[ - .0512] - .0576] - 0640 0192 _1024] .0856| .06s8| .0520 .0352 .0184] .0016|-.015 - 0320
3| o [-.0077]-.0184| -.0231] - .0308| - .0385] - .0462| - .0539] - .0616]-. 0691 ] - .0770- .0042] _0686] .1414] .1142] .0870{ 0598 .0326( .0054 -.0218 -.0430
41 o |-.0080]-.0180 -.02401-.0320]-.0400[~.o«o -.0560| -.0640| -.0720{ -.0800|-.0184] .0432] .1048} .1664| .1280| .oaseT .osle .0128 -.0256[-.0640
8| o |-.0075]-.0150 - 0225/ -.0300 -.4375) - .0450] - .0525 - .0600] - .0675] - .0750- .0250] .0250| .0750] .1250] .1750] .1250 .0750] 0250 -.0250| -.0750
4 | 0 |-.0064]-.0128] - .0192] - .0256] - .0320] - .0384] -.0448[ - .0512] - .0576] - .0640[- .0256] .0128] .0512] .0so6[ .1280 .1664] .1048] .0432[-.o184f-.0800
J | o0 |-.0049] -.0098] -.0147] - .0196] -.0245] -.0294] - .0343[ - 0392 0441] - .0490]- .0218] 0054 0326] .0598| .087d 1147] 1414 .0686|-.0042] -.0770
3] o |-.0033]-.0064] - .0006] - 0128 - .0160] - .0192| -.0224[ - .0256] - .0288] - .0320]- .ons2| .0016] .0184] .0352] .0s20[ .oe8s .o8se .1024] .0192-.0840
8| o |-.co1s|-.0030f -.0045] -, 000[ -.0078] - . 0080] -.0105] - 0120] -.0135] - -0150]-.0074] .0002] .0078] .0154| .0230] .0306] .0382] .o4ss] .0s34]-.0390
el ol o 0 0 ° 0 o |0 0 0 0 0 0 0 0 0 0 0 0 ° 0
3 ] .0011| .0023] .0034] .0046| .0057] .0068| .0080{ .0091{ .0103] .0Cl14§ .0057; .0000{-.0057(-.0114]-.0171 -..0228 ~.0285{ -. 0342 -.0399‘-.0(56
] [s] .0019{ .0038] .0058{ .0077! .0096; .011S{ .0134] .0154] .0173] .0192] .0095' .0000! -.0096-.0192] -. 0288 -.0384] -.0480] -.0576 -.06721'.0768
3] o .o02d] .coss] .0or1| .oo9s| .or1s| .or43[ .or67] o150 .oz214] _0z38] o119 .0000|-.0119|- 0238[-.0357 -.0476] - .0595| - .0714] - .0833] - 0852
K ) L] .0026 .0051‘ .0077| .0102| .0128] .0154] .0179{ .0205] .0230f .0256] .0128! .0000j-.0128{-.0256}~.0384} -.0512| -.0640| - .0768 '.0894-.1024
5 L] .0025| .0050{ .007S| .0100; .0125| .0150| .0175| .0200| .0225] .0250] .0125| .0000|-.0125|-.0250|-.0375| -.0500} -.0625|-.0750 -.0875[-.1000
b 0 .9022 .0045] .0067| .0090{ .0112! .0134]{ .0157| .0179| .0202) .0224] .0%12| .0000|-.0112{-.0224}-.0336| -.0448| - .0560] - .0672 -.0784".0896
7 ] .0018] .0036) .0055| .0073; .009)f .0109| .0127| .0146] .0164] .0182] .0091| .0000;-.0091}-.0182}-.0273} -.0364| -.0455].-.0546}-.0637} —67281
&8 | o | .oo13] .co2s] .0038| 0051 .0064] .0077] .0090| .0102{ .0115| .0128] .00e4| .0000[-.0064 |- 0128]-.0192| - 0256 -.0320] - .0384|- . 0448|0512
9] o | .0007] .0013] .0020] .0026] .0033] .0040] .0046] .0053] .o003s} .ooes] .0033] .0000|-.0033]-.0066|-.0089] -.0132| -.0165}-.0198!-.0231] - 0264
] 0 0 0 (] 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0
_ 0 | .0400] .0700] _0900] .1000| .1000| .0900, .0700] .0402| .0204] .0167] 0152 .0300] .0550| .0700 ~0750] 0700 0550|0300 -0152 0167
- Arve 0 |-.0050]-.0200]-.0150]~,0200]-.0250] -.0300] -. 0350 - .0402] - . 0854 - . 1167 }-.0702 - 0500]-_0500]- . 0500]- .0500] - .0500] - .0500] - .0500{- . 0702} - 1167
Total Aree [+] .0350! .0600] .0750{ .0800] .0750| .0600| .0350| .0000]-.0450]-.1000} .0550{-.0200] .0050| .0200] .0250| .0200] .0050]-.0200|-.0550f=.1000
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. r
l 1234567809 123 45678% }2345¢6782°9

I Span | 18 Span 2 E * Span 3 1

” From ' Moments, Shzars ¢ Rractions (o7
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.,
MOMENTS/PL
o] SPAN 1 I SPAN 2
L4 A A 2 3 A 3 » J ¥ | R J 8 A 2 3 . S I I b R J ¢
; Alo 0 ) 0 [] 0 [ ° o] o ° ) 0 0 ) [} ° [ [ ° [
A 0] .0875f 0749 .0624] .0499] .0373) .0248/ .0123]-.0002|-.0128]-.0253]-.0221}-.0189|-.0157-.0125-.0093] - 0061 |-.0030 .0002| .0034} .0066] ,
2] 0| .o7s1] .1502] .1253] .1004| .0755( .0508| .0256| .0007 -.ozqu.om -.0429] -.0367|-.0305| - .0243{- 0181} - .0119|-.0057| .0005| .0067 .0129] !
31 o] .o630] .1260] .1891] .1521{ .1151{ .0781| .0411] .0042{-.0328{-.0698]-.0610{-.0322{-.0434{~ 0346|-.0258| -.0169|-.0081] .0007] .0095 Aoml
l, Alo 0514 .1028] .1542] .2086] .1571| .1085] .0599] .0113(-.0373]-.08ss]-.0751|-.0642]~.0834]- 0425]-.0317] - .0200]-.0100] .0008] .o117] .0225]
% (5] 0] .ot04f .0s08] .2212] .1617] .2021] .1425] .0829] .0233 -.0363} - .0939] -.0838) -.0717| - 0596 -. 0475 - 0354 - .0233-.0112] .0009| .0130] .0251
¥ A ] o .oz0z| .os04| .0006] .1207) .1%08] .1811] .1113] .0415)-.0283]-.0982]-.0858] -.0734]-.0610]-.0486]-.0362| -.0238)-.0115( .0008] .0133| .0257
’l 2] o | .0200 .0a27] .0626] .0835) .1044] .1252] .1461} .0670{-.0121{-.0913}-.0797 ~0682| -.0367| - 0452 - .0337 -.0222]-.0106 .0009| .0124) 0239}
2] 0| .ozs! .o253] .0379 .ososL.osaz .ovsaf .0885] .1011} .0137|-.0736]-.0643] ~. 0550 -. 0458 - 0365 -.0272| - 0179 |- 0086 .0007| .0100| .0193
KR K] .0056| .0113] .0168| .0225] .0281] .0338| .0394] .0450] .0507]-.0437 -.0382| - .0327] - .0272| - .0216] - .0161] - .0106{- .0051] .0004| .c0sa .o114]
-l-—- t]o ] 0 0 [ 0 ° ] ) ° ° 0 (i} ()} 0 0 (] 0 0 0 [}
-1} 0| -.0045)-.0080)-.0135| -.0179) -.0224| -.0269) -.0314] -.0359] -.0404]-.0449] .0569] .0487| .0406| .0324] .0242] .0160| .0078| -.0004|-.0086|-.0168}
21 0| -.0074i-.0147]- 0221 - . 0294 -.oass|~.o«1 -.0515 -.0588| - .0662f~.0735] .0182] .1100f .0917| .0735| .0552 .0370{..0187( .0004|-.0178|-.0361
l 31| o | -.0088)-.0177} - 0265 -.0353 -.o«z[-.osa -.0618] -.0706] - .0795] - .0883]-.0080] .0722] .1525] .1228 .0931] .0634| 0336 .0039-.0258}-.05s5
Al o | -.0092|-.0183]-.0275| - 0366 -.oqsa[-.ous -.0641] -.0732| -.0824] -.0916{-.0237] .0442{ .1121] .1799} .1378| .0957| .0536 .0114}-.0307]-.0728]
S 8]0 -.0088]-.0m1 -.0257} -.0342] -.0428| - . 0514} -.0599| -.0685 -.0771] - .0856]-.0306| .02¢4| .0734{ .1344 .1594] .1344] .0794] .0244]-.0306|-.0856
& | 0| -.0073]-.0146| -.0218| ~.0291| - .0364] - .0437, -.osxof-.ossa -.0855)-.0728]-.0307) .0114] .0336] .0957| .1378] .1799] .1121] .0442|-.0237}-.0916
1| o | -.0085[-.0111}-.0167]-.0222 - 0278] -.0333 -.o:mj-.o«4 -.0500] -.0555}-.0258] .0039] .0336 .0634) .0831] .1228) .1525| .0722|-.0080|-.0883
2] 0| ~.0036{-.0072|-.0108] -.0144| -.0180| - .0216| ~.0252| -.0288] -.0325] - . 0361 -.onsr .0004[ .0187| .0370[ .0552 .0735] .0917] .1100] .0182]-.0735
L2lo|-.007 <.0034} -.0050| - .0067| ~.0084{ -.0101] -.0117] -.0134] - .0151] - .0168]-. 0086| -.0004] .c078] .0160] .0242] .032¢[ 0408 .0487] .0569]-.0449
-l :]o ] 0 0 0 0 0 [ 0 0 0 0 0 0 [ [} o 0 0 0 0
i Jd o .oonif .0023 .0034| .0o4s .0057| .0068| .0080| .0091} .0103] ..0114] .0059] .0004]-.0051] -.0108] -.0161] -T0216 -.0272| -.0327|-.0382}-. 0437
' 2] 0| .o019| .0039] .00s8] .0077] .0097| .or1e] .0135| .0154] .0174) .0193) .0100] -0007|-.0086]-.0179]-.0272] -.0365 - .0458] -.0550]-.0643]-.0736
l 310! .0024| .0048] .0072{ .c09e] -0120] .0143 .0167] .0191} .0215] .0238] .0124| .0009|-.0106|-.0222] -.0337] -.0452/-.0567| -.0682 - .0797{- 0913
- Al o .coze6l .0051 .0077| .0103 .Olst -0134) .0180] .0206| .0231| .0257| .0133] .0009]-.0115|-.0238-.0362/ -.0486|-.0610|-.0734{- 0858 |- .0982]
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CASE 1. FLEXIBLE CAP, ELEVATED POSITION
CONDITION LOAD AT DESIGN PROCEDURE
l GROUND LINE \ !
Py FOREACH PILE: | FOR DEFINITION OF PARAMETERS SEE FIGURE 12
T 1T 11T P
P L . COMPUTE RELATIVE STIFFNESS FACTOR.
: .(E1 A/5
. T (5 |
v H M 2 PHT | 2 SELECT CURVE FOR PROPER - IN FIGURE I1.
R 3. OBTAIN COEFFICIENTS F5,Fy,Fy AT DEPTHS DESIRED.
l oy e 4. COMPUTE DEFLECTION, MOMENT AND SHEAR AT
el AL SELLL Ll P I DESIRED DEPTHS USING FORMULAS OF FIGURE 11,
. l‘
' L
NOTE: “f" VALUES FROM FIGURE 9 AND CONVERT
L : T0 LB/IN.
R . | OEFLECTED
I n = NUMBER OF PILES P OSITION
CASE X. PILES WITH RIGID CAP AT GROUND SURFACE
I Pr P I PROCEED ASIN STEP |,CASE L.
1'4 r} UL L AL UL - W 2 COMPUTE DEFLECTION AND MOMENT AT DESIRED
: DEPTHS USING COEFFICIENTS Fy,Fy AND
. H FORMULAS OF FIGURE 12.
' 3. MAXIMUM SHEAR OCCURS AT TOP OF PILE
L H anD £QuALS P = —ET_ N EACH PILE.
! !
B .
. CASE XIL. RIGID CAP, ELEVATED POSITION
oen.ec;so
. i : .
‘:TT’ J POS 'ON.7 I ASSUME A HINGE AT POINT A WITH A BALANCING
l ‘ v MOMENT M APPLIED AT POINT A.
! 2. COMPUTE SLOPE 87 ABOVE GROUND AS A FUNCTION
! OF M FROM CHARACTERISTICS OF SUPERSTRUCTURE.
! 3. COMPUTE SLOPE §; FROM SLOPE COEFFICIENTS
l . ! OF FIGURE 13 AS FOLLOWS:
] 2 MT
. Ho 82 9|=Fg(%—)*Fg('E—I—)
I 4. EQUATE 6 = 82 AND SOLVE FOR VALUE OF M.
| 1 5. KNOWING VALUES OF P AND M, SOLVE FOR DEFLECTION,
| SR (Ll (e SHEAR,AND MOMENT AS IN CASE I.
NOTE : IF GROUND SURFACE AT PILE LOCATION IS
L INCLINED, LOAD P TAKEN BY EACH PILE IS
' l PROPORTIONAL TO 1/Hg3.
FIGURE 10 ‘
' v Design Procedure for Laterally Loaded Piles
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P/ILES : l/m: ALLY LOADED
Antlypsis of of flexible plles
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NOTES 1. Designer will detemine longitudinal forco based upon

. 26

3.

4.
S.
6.

Memo to Designers S5-2.

To determihe longitudinal force

in kips/ft, divide total force by effective abutment
width., Effective abutment width s total vidth less
widths of utility openings.

Omit G bar when diaphragm width at girder soffit 1:
2'=-6" or greater. Between .face of exterior girder and
edge of deck extend the G bar upward into the deck slab.

Whan bridge is to be post-tensioned, call for placing of
wingwall concrete to be done after stressing is completed.

See page 83-32 for requirements on skevws.
Bpecify clearance to allow for deck slab reinforcement.

Specity kcyn similar to that ohm on page 6-23,
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