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28-0CT-09 GEORGIA DEPARTMENT OF TRANSPORTATION PROB. NO. 0001
14:40:54 PRECONSTUCTION DIVISION - OFFICE OF BRIDGE & STRUCTURAL DESIGN
THE ANALYSIS AND DESIGN OF PIERS FOR BRIDGES - V 4.2.07 - AASHTO SPECS 1984 INTERIM
REVISED: JUNE 30, 2008
32' CURB-CURB; 5 BEAMS; 140' SPAN; 30' TALL; BRIDGE 19A ; PIER 3,4
DESIGN DATA
DESIGN NO. NO. NO. SKEW ANG F'C FC N FY FS EC ES CONC. z ® % % CAP REINFORCING STEEL * * * CAP

OPTIONS CAN COL LLC D M S PSI PSI PSI PSI KSI KSI STRAIN FACT MAIN STR MAX MAX MIN MIN TOP MIN DEPTH BOT

SIZE SIZ TOP BOT SIZE NO. CL. S.SP INCR. CL.
DbDDL 2 1 8 0-00-00 3500. 1400. 8. 60000. 24000. 3409. 29000. 0.0030 170. 11 5 16 16 11 2 2.00 4.00 3.00 2.00
COLUMN REINFORCING STEEL R KL ocC OF CM BD1 BD2 IMPACT SOIL WT ALL.S.P. MIN MAX EDGE PILE REBAR ALL.PILE ALL.PILE I
MIN.P MAX.P CL.SP. CLEAR MODE COEF % KCF KSF PL SP PL SP DIST DEPTH CLEAR CAPACITY UPLIFT P

1.00 8.00 2.50 3.750 2 2.00 0.70 0.90 1.00 1.00 0.75 18.87 0.120 0.000 3.00 9.00 1.250 1.000 3.000 235.000 -9.999
CAP DATA
CN C L A DE BC BE DH LH XB1 XB2 XB3 XB4 XB5 XB6 XB7 XB8
11 L 17.625 4.000 4.000 6.000 6.000 4.000 13.625 14.000 7.000 3.000
12 2 SAME AS CANTILEVER 1
COLUMN DATA
CNPITS HT A DT BT DB BB DL FLEX ND NB SZ ND NB SZ ND NB SZ ND NB SZ SLOPE EP AP
211 cT 30.000 0.000 8.000 6.000 8.000 6.000 6.000 0.000 8 611 8 6 11 22 16 11 22 16 11 0.000 0.000 0.000
FOOTING DATA

CN S/P B D T DEL.B DEL.D DEL.T R.B/D R.D/B S.HT. NP SYM. BP DP SET.

31 p 10.000 10.000 3.000 0.500 0.500 0.250 1.000 1.000 2.500 4 3 0.000 0.000 0.000
0 GROUP II WIND

SUPERSTRUCTURE AREA®*STD. WIND ON SUPERSTRUCTURE INTENSITIES * WIND FORCE ARM * WIND ON PIER
TRANS. LONG. WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FL5 APT APL PT PL
1365. 2730. 1 50 0 44 6 41 12 33 16 17 19 7.375  7.375 4.071 11.726
GROUP III WIND
STD. * WIND ON SUPERSTRUCTURE INTENSITIES * STD. * WIND ON LIVE LOAD INTENSITIES * LENGTHS OF LL * WIND ON LL ARMS
WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FL5 WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FLS TRANS. LONGI. APT APL

1 50 0 44 6 41 12 33 16 17 19 1 100 0 88 12 82 24 66 32 34 38 140.0 280.0 15.583 15.583
MISCELLANEOUS FORCES
CENTRI. TRACTION FORCE AND ARMS EXPANSION SHRINKAGE STREAM FLOW
FT FL APT APL COEFFICIENT COEFFICIENT PT PL
0.000 9.860 15.583 15.583 0.00018000 0.00044000 0.000 0.000

DEAD LOAD SUPERSTRUCTURE AND LIVE LOAD CASES

I.D. NL P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12
D.L. 0 265.598 299.028 0.000 299.028 0.000 299.028 265.598
LL1 1 81.493 56.026 0.000 0.000 0.000 0.000 0.000
LL 2 2 81.493 96.773 0.000 76.400 0.000 20.373 0.000
LL3 1 0.000 0.000 0.000 0.000 0.000 56.026  81.493
LL 4 2 0.000 20.373 0.000 76.400 0.000 96.773  81.493
LL s 1 0.000 30.560 0.000 76.400 0.000 30.560 0.000
LL 6 2 66.213 101.866 0.000 76.400 0.000 30.560 0.000
LL 7 2 12.733 76.400 0.000 96.773 0.000 76.400 12.733
LL 8 2 81.493 56.026 0.000 0.000 0.000 56.026  81.493
0 COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL

LOAD coL PC MT \% MB RF ML MR MT \2 MB MF
UNIT F.AT CL.CAP 1 0.000 -6.000 1.000 30.000 0.000 0.000 0.000 6.000 1.000 30.000 30.000
DEAD LOAD TOTAL 1 %ggg.ggg 0.000 0.000 0.000 1805.830 6609.005 -6609.005 0.000 0.000 0.000 0.000
TRAC. FORCE 1 LN 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -212.808 -9.860 -449.448 -449.448
WIND ON SUBSTR. 1 0.000 -24.426 4.071 122.130 0.000 0.000 0.000 -70.356 -11.726 -351.780 -351.780
GROUP 2 WIND 11 1 0.000 -937.270 72.321 2672.974 0.000 0.000 0.000 -70.356 -11.726 -351.780 -351.780
GROUP 2 WIND 12 1 0.000 -937.270 72.321 2672.974 0.000 0.000 0.000 70.356 11.726  351.780  351.780
GROUP 2 WIND 2 1 1 0.000 -827.729 64.131 2366.873 0.000 0.000 0.000 -289.439 -28.106 -963.983 -963.983
GROUP 2 WIND 2 2 1 0.000 -827.729 64.131 2366.873 0.000 0.000 0.000 289.439 28.106  963.983  963.983
GROUP 2 WIND 31 1 0.000 -772.958 60.036 2213.822 0.000 0.000 0.000 -508.521 -44.486 -1576.185 -1576.185
GROUP 2 WIND 32 1 0.000 -772.958 60.036 2213.822 0.000 0.000 0.000 508.521 44.486 1576.185 1576.185
GROUP 2 WIND 4 1 1 0.000 -626.903 49.116 1805.687 0.000 0.000 0.000 -654.576  -55.406 -1984.320 -1984.320
GROUP 2 WIND 4 2 1 0.000 -626.903 49.116 1805.687 0.000 0.000 0.000 654.576 55.406 1984.320 1984.320
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.000 .000

2WIND 51 1 0.000 -334.793 27.276  989.417 0.000 -764.117 -63.596 -2290.421
2WIND 52 1 0.000 -334.793 27.276  989.417 0.000 0.000 0.000 764.117 63.596 2290.421
3wIND 11 1 0.000 -583.343 35.696 1440.054 0.000 0.000 0.000 -21.107 -3.518 -105.534
3wWIND 12 1 0.000 -583.343 35.696 1440.054 0.000 0.000 0.000 21.107 3.518 105.534
3WIND 21 1 0.000 -514.221 31.559 1271.644 0.000 0.000 0.000 -159.350 -11.792 -442.354
3WIND 2 2 1 0.000 -514.221 31.559 1271.644 0.000 0.000 0.000  159.350 11.792  442.354
3wWIND 31 1 0.000 -479.660 29.491 1187.439 0.000 0.000 0.000 -297.594 -20.066 -779.173
3 WIND 32 1 0.000 -479.660 29.491 1187.439 0.000 0.000 0.000 297.594 20.066  779.173
3WIND 41 1 0.000 -387.498 23.975 962.893 0.000 0.000 0.000 -389.757 -25.582 -1003.720
3 WIND 4 2 1 0.000 -387.498 23.975 962.893 0.000 0.000 0.000 389.757 25.582 1003.720
3WIND 51 1 0.000 -203.173 12.943  513.800 0.000 0.000 0.000 -458.878 -29.719 -1172.130
3WIND 52 1 0.000 -203.173 12.943  513.800 0.000 0.000 0.000 458.878 29.719 1172.130
LOAD LL 1 1 137.519 -1533.084 0.000 1533.084  137.519 1533.084 0.000 0.000 0.000 0.000
LOAD LL 2 1 275.039 -1675.702 0.000 1675.702 275.039 1818.313 -142.611 0.000 0.000 0.000
COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL
LOAD coL PC MT A% MB RF ML MR MT \ MB
LOAD LL 3 1 137.519 1533.084 0.000 -1533.084  137.519 0.000 -1533.084 0.000 0.000 0.000
LOAD LL 4 1 275.039 1675.702 0.000 -1675.702  275.039 142.611 -1818.313 0.000 0.000 0.000
LOAD LL 5 1 137.520 0.000 0.000 0.000 137.520 213.920 -213.920 0.000 0.000 0.000
LOAD LL 6 1 275.039 -1426.124 0.000 1426.124  275.039 1640.044 -213.920 0.000 0.000 0.000
LOAD LL 7 1 275.039 0.000 0.000 0.000 275.039 713.062 -713.062 0.000 0.000 0.000
LOAD LL 8 1 275.038 0.000 0.000 0.000 275.038 1533.084 -1533.084 0.000 0.000 0.000
CAP ANALYSIS AND DESIGN DATA
CAP MOMENTS AND SHEARS
MOMENTS (KIP-FEET) e SHEARS (KIPS)
D.L.TOT. Gl MAX.+ Gl MAX.- G2 MAX.+ G2 MAX.- G3 MAX.+ G3 MAX.- DL T.LT DL T.RT Gl + LT Gl + RT G1 -
-33.476  -33.476  -33.476  -33.476  -33.476  -33.476  -33.476 -19.222 -364.499 -19.222 -364.499 -19.
-2749.772 -2749.772 -3988.221 -2749.772 -2749.772 -2749.772 -3491.358 -414.391 -803.127 -414.391 -803.127 -591.
-5198.182 -5198.182 -7597.677 -5198.182 -5198.182 -5198.182 -6635.005 -829.661 -829.661 -829.661 -829.661-1216.
-8591.707 -8591.707-12539.264 -8591.707 -8591.707 -8591.707-10955.514  -867.101 -867.101 -1254.
-8591.707 -8591.707-12539.264 -8591.707 -8591.707 -8591.707-10955.514 867.101 1254.117
-5198.182 -5198.182 -7597.677 -5198.182 -5198.182 -5198.182 -6635.005 829.661 829.661 1216.677 1216.677 829.
-2749.772 -2749.772 -3988.221 -2749.772 -2749.772 -2749.772 -3491.359 803.127 414.391 1190.142 591.312 803.
-33.476  -33.476  -33.477 -33.476  -33.476  -33.476  -33.477 364.499  19.222 541.420 19.222 364.
CAP DESIGN DATA
M+ UNF. M- UNF. TOP REINFORCE. BOT.REINFORCE. LEFT STIRRUPS RIGHT STIRRUPS D FC PS
K-FT. K-FT. AS NO.SIZE AS NO.SIZE M.SP. AV/IN BAR&SPAC M.SP. AV/IN BAR&SPAC IN. PSI %
-25.751  -25.751 3.12 2 # 11 3.12 2 #11 0.00 0.000 #5@ 0.00 24.00 0.060 #5@10.33 60.77 0.08
2115.209 -2685.660 11.00 8 # 11 3.12 2 # 11 24.00 0.060 #5@10.33 24.00 0.142 #5@ 4.36 85.43 0.19
3998.602 -5103.851 18.72 12 # 11 3.12 2 # 11 24.00 0.115 #5@ 5.37 24.00 0.115 #5@ 5.37 96.00 0.31
6609.005 -8427.318 31.52 21 # 11 3.12 2 # 11  24.00 0.124 #5@ 4.99 24.00 0.124 #5@ 4.99 96.00 0.52
3998.602 -5103.851 18.72 12 # 11 3.12 2 # 11 24.00 0.115 #5@ 5.37 24.00 0.115 #5@ 5.37 96.00 0.31
2115.209 -2685.661 11.00 8 # 11 3.12 2 # 11 24.00 0.142 #5@ 4.36 24.00 0.060 #5@10.33 85.43 0.19
L7510 -25.751 3.12 2 # 11 3.12 2 # 11 24.00 0.060 #5@10.33 0.00 0.000 #5@ 0.00 60.77 0.08
* FS/FZ RATIO EXCEEDS 1.0! *%**
COLUMN ANALYSIS AND DESIGN OUTPUT
CRITICAL COLUMN LOADS
GR LLC wC R E § i PF MTF MLF PM MTM MLM PU MTU MLU PU/PM B D
1LL20.0 2720.0 -3637.9 0.0 2720.0 3824.2 1775.5 9850.8 13865.0 6437.4 3.624 72.00 96.0
3LL24.1 2705.1 3430.2-2473.4 2705.1 3590.3 2671.0 8940.1 11869.7 8830.7 3.306 72.00 96.0
COLUMN DESIGN DATA
B FACE1 B FACE 2 D FACE 3 D FACE 4
NO.SIZE NO.SIZE NO.SIZE NO.SIZE AS PS BD12 BD SumMPU SUMPC DEL.T DEL.L ™
15 #1115 # 11 8 # 11 8 #11 71.76 1.038 1.00 0.000 2832. 58150. 1.051 1.088 1.000
15 #1115 # 11 8 # 11 8 # 11 2593. 58150. 1.047 1.080 1.000

71.76 1.038 1.00 0.000
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FOOTING 1 DESIGN LOADS
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F G LLID wC ES C S P MT vT ML VL P4 P3 P2 Pl
13LL2 4.1 2037.208 2372.586 23.975-1902.616 -45.302 185.276 78.290 183.587 290.573
132 1.1 2648.370 3704.671 46.405-1305.760 -30.209 193.359 120.126 286.163 359.397
132 3.1 2648.370 3376.272 38.338-2181.491 -51.722 225.769 103.149 253.753 376.373
132 3.1 2648.370 3376.272 38.338-2181.491 -51.722 225.769 103.149 253.753 376.373
13LL2 5.1 2648.370 2500.541 16.826-2692.334 -64.270 260.751 109.322 218.771 370.200
13LL2 5.1 2648.370 2500.541 16.826-2692.334 -64.270 260.751 109.322 218.771 370.200
13LL2 4.1 2037.208 2372.586 23.975-1902.616 -45.302 185.276 78.290 183.587 290.573

FOOTING 1 ANALYSIS/DESIGN RESULTS
FOOTING SIZE * BAR REINFORCEMENT STEEL * SECTION CAPACITIES

B D T P1/PA AS NO.SIZE SPAC. PLACEMENT MT. VB VP DS FC
14.250 14.250 4.250 0.989 1.08 20 # 8 @ 8.500 TOP TRAN 167.488 41.637 83.275 34.500 0.000
1.16 21 # 8 @ 8.125 BOT.LONG 180.857 42.844 85.689 35.500 0.000

NUMBER OF PILES = 12 BP = 1.958 DP = 5.875
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