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29-0CT-09 GEORGIA DEPARTMENT OF TRANSPORTATION PROB. NO. 0001
08:45:14 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
40' CURB-CURB; 6 BEAMS; 140' SPAN; 60' TALL; BRIDGE 25 ; PIER 22,23
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.
DDDL 2 1 13 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 21.625 6.000 4.000 6.000 6.000 4.000 15.625 18.060 7.224 4.836
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 CcT 60.000 0.000 12.000 6.000 12.000 6.000 6.000 0.000 12 6 11 12 6 11 34 16 11 34 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 14.000 14.000 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 7.676 22.712
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
4.054 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. 0 265.660 301.865 0.000 603.731 0.000 301.865 265.660
LL1 1 79.205 58.206 0.000 0.000 0.000 0.000 0.000
LL 2 2 79.205 99.939 0.000 95.678 0.000 0.000 0.000
LL 3 3 79.205 99.939 0.000 191.356 0.000 41.733 0.000
LL4 1 0.000 0.000 0.000 0.000 0.000 58.206  79.205
LL 5 2 0.000 0.000 0.000 95.678 0.000 99.939  79.205
LL 6 3 0.000 41.733 0.000 191.356 0.000 99.939  79.205
Lz 1 0.000 28.532 0.000 108.879 0.000 0.000 0.000
LL 8 2 54.934 108.879 0.000 111.009 0.000 0.000 0.000
LL 9 3 54.934 108.879 0.000 193.487 0.000  54.934 0.000
LL1o 2 0.000 41.733 0.000 191.356 0.000 41.733 0.000
LL11 3 79.205 99.939 0.000 191.356 0.000 41.733 0.000
LL12 2 79.205 58.206 0.000 0.000 0.000 58.206  79.205
LL13 3 79.205 99.939 0.000 95.678 0.000  58.206_ 79.205
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 60.000 0.000 0.000 0.000 6.000 1.000 60.000 60.000
DEAD LOAD TOTAL 1 %gg;.gg% 0.001 0.000 -0.001 2577.131 9290.615 -9290.616 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 -745.248 -745.248
CENT. FORCE 1 LN 1 0.000 -87.497 4.054  306.413 0.000 0.000 0.000 0.000 0.000 0.000 0.000
WIND ON SUBSTR. 1 0.000 -46.056 7.676  460.560 0.000 0.000 0.000 -136.272 -22.712 -1362.720 -1362.720
GROUP 2 WIND 11 1 0.000 -958.900 75.926 5058.904 0.000 0.000 0.000 -136.272 -22.712 -1362.720 -1362.720
GROUP 2 WIND 1 2 1 0.000 -958.900 75.926 5058.904 0.000 0.000 0.000 136.272 22.712 1362.720 1362.720

Page 1



GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
LIVE
0

LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE

POINT
1

2

3
1
1R

Page 2

PIER-40-6-140-60.0UT
.000 .000

2WIND 2 1 1 0.000 -849.359 67.736 4507.103 0.000 -355.355 -39.092 -2466.323 -2466.323
2WIND 2 2 1 0.000 -849.359 67.736 4507.103 0.000 0.000 0.000  355.355 39.092 2466.323 2466.323
2WIND 31 1 0.000 -794.588 63.641 4231.202 0.000 0.000 0.000 -574.437 -55.472 -3569.925 -3569.925
2 WIND 32 1 0.000 -794.588 63.641 4231.202 0.000 0.000 0.000 574.437 55.472 3569.925 3569.925
2WIND 41 1 0.000 -648.533 52.721 3495.467 0.000 0.000 0.000 -720.492 -66.392 -4305.660 -4305.660
2 WIND 4 2 1 0.000 -648.533 52.721 3495.467 0.000 0.000 0.000 720.492 66.392 4305.660 4305.660
2WIND 51 1 0.000 -356.423 30.881 2023.997 0.000 0.000 0.000 -830.033 -74.582 -4857.461 -4857.461
2WIND 52 1 0.000 -356.423 30.881 2023.997 0.000 0.000 0.000 830.033 74.582 4857.461 4857.461
3wIND 11 1 0.000 -589.832 36.778 2575.833 0.000 0.000 0.000 -40.882 -6.814 -408.816 -408.816
3wWIND 12 1 0.000 -589.832 36.778 2575.833 0.000 0.000 0.000 40.882 6.814  408.816  408.816
3WIND 21 1 0.000 -520.710 32.641 2283.313 0.000 0.000 0.000 -179.125 -15.088 -993.856 -993.856
3WIND 2 2 1 0.000 -520.710 32.641 2283.313 0.000 0.000 0.000 179.125 15.088 993.856  993.856
3wWIND 31 1 0.000 -486.149 30.572 2137.053 0.000 0.000 0.000 -317.369 -23.362 -1578.895 -1578.895
3 WIND 32 1 0.000 -486.149 30.572 2137.053 0.000 0.000 0.000 317.369 23.362 1578.895 1578.895
3WIND 41 1 0.000 -393.987 25.056 1747.027 0.000 0.000 0.000 -409.531 -28.878 -1968.922 -1968.922
3 WIND 4 2 1 0.000 -393.987 25.056 1747.027 0.000 0.000 0.000  409.531 28.878 1968.922 1968.922
3WIND 51 1 0.000 -209.662 14.024  966.974 0.000 0.000 0.000 -478.653 -33.015 -2261.441 -2261.441
3WIND 52 1 0.000 -209.662 14.024  966.974 0.000 0.000 0.000 478.653 33.015 2261.441 2261.441
LOAD LL 1 1 137.411 -2061.162 0.000 2061.162 137.411 2061.162 0.000 0.000 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 MF
LOAD LL 2 1 274.822 -2513.381 0.000 2513.381 274.822 2513.381 0.000 0.000 0.000 0.000 0.000
LOAD LL 3 1 371.010 -1855.046 0.000 1855.046  371.010 2262.043 -406.997 0.000 0.000 0.000 0.000
LOAD LL 4 1 137.411 2061.163 0.000 -2061.163  137.411 0.000 -2061.163 0.000 0.000 0.000 0.000
LOAD LL 5 1 274.822 2513.382 0.000 -2513.382  274.822 0.000 -2513.382 0.000 0.000 0.000 0.000
LOAD LL 6 1 371.010 1855.046 0.000 -1855.046  371.010 406.997 -2262.043 0.000 0.000 0.000 0.000
LOAD LL 7 1 137.411 -309.173 0.000 309.173 137.411 309.173 0.000 0.000 0.000 0.000 0.000
LOAD LL 8 1 274.822 -2171.921 0.000 2171.921 274.822 2171.921 0.000 0.000 0.000 0.000 0.000
LOAD LL 9 1 371.011 -1418.990 0.000 1418.990 371.011 1954.729 -535.738 0.000 0.000 0.000 0.000
LOAD LL10 1 274.822 0.000 0.000 0.000 274.822 452.219 -452.219 0.000 0.000 0.000 0.000
LOAD LL11 1 371.010 -1855.046 0.000 1855.046  371.010 2262.043 -406.997 0.000 0.000 0.000 0.000
LOAD LL12 1 274.822 0.000 0.000 0.000 274.822 2061.162 -2061.163 0.000 0.000 0.000 0.000
LOAD LL13 1 371.010 -406.997 0.000 406.997 371.010 2262.043 -1855.046 0.000 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 Gl - LT Gl - RT
-32.001 -32.001 -32.001 -32.001 -32.001 -32.001 -32.001 -18.588 -363.946 -18.588 -363.946 -18.588 -535.900
-2829.941 -2829.941 -4072.137 -2829.941 -2829.941 -2829.941 -3573.771  -413.283 -805.708 -413.283 -805.708 -585.237-1194.629
-6824.501 -6824.501 -9947.522 -6824.501 -6824.501 -6824.501 -8694.573  -847.470 -847.470 -847.470 -847.470-1236.392-1236.392
-12077.800-12077.800-17534.350-12077.800-12077.800-12077.800-15345.194  -903.630 -903.630 -1292.552
-12077.801-12077.801-17534.352-12077.801-12077.801-12077.801-15345.197 903.630 1292.552 903.630
-6824.501 -6824.501 -9947.522 -6824.501 -6824.501 -6824.501 -8694.573 847.470 847.470 1236.392 1236.392 847.470 847.470
-2829.940 -2829.940 -4072.136 -2829.940 -2829.940 -2829.940 -3573.770 805.708 413.283 1194.629 585.237 805.708 413.283
-32.000 -32.000 -32.000 -32.000 -32.000 -32.000 -32.000 363.946  18.588 535.900 18.588 363.946  18.588
CAP DESIGN DATA
M T TR POhsTNO SIS M.SP. AV/IN BARKSPAC M.SP. AV/IN BARGSPAC IN. ST B RaTTO RATIO
-24.616 -24.616 3.12 2 # 11 3.12 2 #11 0.00 0.000 #5@ 0.00 24.00 0.060 #5@10.33 58.96 0.08 0.000 0.096
-2176.878 -2749.055 11.88 8 # 11 3.12 2 # 11 24.00 0.060 #5@10.33 24.00 0.159p#5@ 7.80 81.14 0.22 0.539 1.237
-5249.616 -6688.134 24.69 16 # 11 3.12 2 # 11 24.00 0.120 #5@ 5.18 24.00 0.120 #5@ 5.18 96.00 0.41 0.589 1.019
-9290.615-11803.998 45.16 29 # 11 3.12 2 # 11 24.00 0.133 #5@ 4.65 24.00 0.133 #5@ 4.65 96.00 0.73 0.587 0.941
-5249.616 -6688.134 24.69 16 # 11 3.12 2 # 11 24.00 0.120 #5@ 5.18 24.00 0.120 #5@ 5.18 96.00 0.41 0.589 1.019
-2176.877 -2749.054 11.88 8 # 11 3.12 2 # 11 24.00 0.159p#5@ 7.80 24.00 0.060 #5@10.33 81.14 0.22 0.539 1.237
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P 7 -24.615 -24.616 3.12 2 # 11 3.12 2 # 11  24.00 0.060 #5@10.33 0.00

NOTE: *** FS/FZ RATIO EXCEEDS 1.0! *%*%*
0 COLUMN ANALYSIS AND DESIGN OUTPUT

CRITICAL COLUMN LOADS

T E C S
CN B GR LLC wC R S F F PF MTF MLF PM MTM MLM PU
1 7T 11LL20.0 C 3188.7 -5684.0 0.0 3188.7 6123.4 2592.6 14457.5
1B 2 5.1 3350.3 2631.2-6314.7 3350.3 4275.8 8077.4 8815.5
COLUMN DESIGN DATA
T B FACE1l B FACE 2 D FACE 3 D FACE 4
CN B NO.SIZE NO.SIZE NO.SIZE NO.SIZE AS PS BD12 BD SumMPU
1 7T 16#11 16 # 11 18 # 11 18 # 11 106.08 1.023 1.00 0.000 3568.
D1 B 16 #11 16 # 11 18 # 11 18 # 11 106.08 1.023 1.00 0.000 2971.
FOOTING 1 DESIGN LOADS
F G LLID wC ES C S P MT vT ML VL P4 P3
133 3.1 C 2889.245 4524.936 41.518-3591.066 -49.984 163.068 68.085
133 1.1 C 3756.018 6452.830 62.041-3147.282 -43.466 183.624 100.427
133 3.1 C 3756.018 5882.417 53.974-4668.386 -64.979 211.989 88.511
139 3.1 C 3756.019 5405.532 53.974-4668.386 -64.979 218.347 94.869
13LL3 4.1 C 3756.018 5375.382 46.803-5175.420 -72.149 226.012 89.108
13LL3 4.1 C 3756.018 5375.382 46.803-5175.420 -72.149 226.012 89.108
132 3.1 C 2808.327 4864.274 38.680-3069.392 -43.082 147.392 66.157
FOOTING 1 ANALYSIS/DESIGN RESULTS
FOOTING SIZE * BAR REINFORCEMENT STEEL * SECTION CAPAC
B D T P1/PA AS NO.SIZE SPAC. PLACEMENT MT. VB VP

17.500 17.500 5.750 0.988 0.60 34 # 5 @ 6.125 TOP TRAN 140.315 63.093 126.185
1.55 18 #11 @11.625 BOT.LONG 375.084 64.321 128.641
NUMBER OF PILES = 18 BP = 2.500 DP = 3.750
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0.000 #5@ 0.00 58.96

MTU

MLU

PU/PM

27787.2 11764.9 4.537

11274.4

SUMPC
49720.
49720.

P2
195.116
282.016
253.651
247.293
239.628
239.628
201.802

ITIES
DS

21298.2

DEL.T
1.077
1.064

P1l
290.099
365.213
377.129
370.771
376.532
376.532
283.037

FC

52.278 0.000

53.295

0.000

2.636

DEL.L
1.355
1.279

MTF
78.784
105.239
102.419
100.239
362.367
362.367
78.719

0.08 0.000 0.096

B

D

72.00 144.00

72.00 144.00

™

R PHIC

1.000 2 0.70

1.000 2 0.70

VBF
0.000
0.000
0.000
0.000

43.793
43.793
0.000

VPF
30.354
39.460
39.460
39.460
39.460
39.460
29.520

LOAD

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

Pl
MT
vT
VP
ML
VL
P3



