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GEORGIA DEPARTMENT OF TRANSPORTATION
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
5 BEAMS; 128' SPAN; 40' TALL; BRIDGE 15 ; PIER 16

PROB.

36' CURB-CURB;
DESIGN DATA

DESIGN NO. NO. NO. SKEW ANG F'C FC N FY FS EC ES CONC. z ® % % CAP REINFORCING STEEL *
OPTIONS CAN COL LLC D M S PSI PSI PSI PSI KSI KSI STRAIN FACT MAIN STR MAX MAX MIN MIN TOP
SIZE SIZ TOP BOT SIZE NO. CL.

DDDL 2 1 12 25-20-39 3500. 1400. 8. 60000. 24000. 3409. 29000. 0.0030 170. 11 5 16 16 11 2 2.00
COLUMN REINFORCING STEEL R KL ocC OF CM BD1 BD2 IMPACT SOIL WT ALL.S.P. MIN MAX EDGE PILE REBAR ALL.

MIN.P MAX.P CL.SP. CLEAR MODE COEF 6 KCF KSF PL SP PL SP DIST DEPTH CLEAR CAPA
1.00 8.00 2.50 3.750 2 2.00 0.70 0.90 1.00 1.00 0.75 17.92 0.120 0.000 3.00 9.00 1.250 1.000 3.000 235.
CAP DATA
CN C L A DE BC BE DH LH XB1l XB2 XB3 XB4 XB5 XB6 XB7
11 L 21.959 4.000 4.000 6.000 6.000 4.000 17.959 17.903 8.951 4.951
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
211 CcT 40.000 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
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
gUPERSTRUCTURE AREA*STD. WIND ON SUPERSTRUCTURgRg“$Eﬁ§I¥§E2 * WIND FORCE ARM * WIND ON PIER
TRANS. LONG. WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FL5S APT APL PT PL
1243. 2486. 1 50 0 44 6 41 12 33 16 17 19 7.375  7.375 5.273 15.412
GROUP III WIND
STD. * WIND ON SUPERSTRUCTURE INTENSITIES * STD. * WIND ON LIVE LOAD INTENSITIES LENGTHS OF LL * W
WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FTS5 FL5 WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FLS TRANS. LONGI.
1 50 0 44 6 41 12 33 16 17 19 1 100 O 88 12 82 24 66 32 34 38 127.5 255.0 1
MISCELLANEOUS FORCES
CENTRI. TRACTION FORCE AND ARMS EXPANSION SHRINKAGE STREAM FLOW
FT FL APT APL COEFFICIENT COEFFICIENT PT PL
0.000 9.060 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. 0 257.961 299.257 0.000 299.257 0.000 299.257 257.961
LL1 1 80.833 48.500 0.000 0.000 0.000 0.000 0.000
LL 2 2 80.833 97.000 0.000 80.833 0.000 0.000 0.000
LL 3 3 80.833 97.000 0.000 113.167 0.000 80.833 16.166
LL4 1 0.000 0.000 0.000 0.000 0.000 48.500 80.833
LL 5 2 0.000 0.000 0.000 80.833 0.000 97.000 80.833
LL 6 3 16.166 80.833 0.000 113.167 0.000 97.000 80.833
Lz 1 0.000 24.250 0.000 80.833 0.000 24.250 0.000
LL 8 2 40.416 105.083 0.000 88.917 0.000 24.250 0.000
LL 9 3 40.416 105.083 0.000 97.000 0.000 105.083  40.416
LL1o 2 0.000 80.833 0.000 97.000 0.000 80.833 0.000
LL11 2 80.833  48.500 0.000 0.000 0.000 48.500 80.833
LL12 3  80.833 97.000 0.000 80.833 0.00 48.500  80.833
0 COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL
LOAD coL PC MT \% MB RF ML MR MT \2
UNIT F.AT CL.CAP 1 0.000 -6.000 1.000 40.000 0.000 0.000 0.000 6.000 1.000 40.
DEAD LOAD TOTAL 1 1665.250 0.000 0.000 0.000 1910.050 8516.800 -8516.800 0.000 0.000 0
1910.050
TRAC. FORCE 1 LN 1 0.000 -83.703 3.878  215.561 0.000 0.000 0.000 -176.722 -8.188 -455
WIND ON SUBSTR. 1 0.000 -31.638 5.273  210.920 0.000 0.000 0.000 -92.472 -15.412 -616.
GROUP 2 WIND 11 1 0.000 -782.888 61.441 2871.890 0.000 0.000 0.000 263.351 11.192 643
GROUP 2 WIND 1 2 1 0.000 -782.888 61.441 2871.890 0.000 0.000 0.000  448.295 42.016 1876.
GROUP 2 WIND 2 1 1 0.000 -778.136 61.086 2855.057 0.000 0.000 0.000 40.352 -5.481 -146.
GROUP 2 WIND 2 2 1 0.000 -607.341 48.316 2250.091 0.000 0.000 0.000 585.896 52.304 2364.
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NO. 0001

CAP

MIN DEPTH BOT
S.SP INCR. CL.
4.00 3.00 2.00

PILE ALL.PILE I

CITY UPLIFT P
000 -9.999

XB8

AP
0.000

IND ON LL ARMS
APT APL
5.583 15.583
MB MF
000 40.000
.000 0.000
114 -455.114
480 -616.480
.865  643.865
825 1876.825
009 -146.009
217 2364.217



GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
GROUP
LIVE

LIVE

LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE
LIVE

POINT
P1

P 2

P 3
C 1L
C IR

1
P2-
3 -
c1-
P5 -
P6 -

NOTE:

2WIND 31 1 0.000 -818.458 64.101 2997.882
2 WIND 32 1 0.000 -476.868 38.561 1787.950
2WIND 41 1 0.000 -755.190 59.370 2773.781
2 WIND 4 2 1 0.000 -299.736 25.318 1160.539
2WIND 51 1 0.000 -557.489 44.589 2073.512
2WIND 52 1 0.000 -16.638 4.151  157.787
3wIND 11 1 0.000 -483.564 29.955 1502.042
3wWIND 12 1 0.000 -483.564 29.955 1502.042
3WIND 21 1 0.000 -480.565 29.776 1492.940
3WIND 2 2 1 0.000 -372.786 23.325 1165.840
3wWIND 31 1 0.000 -506.010 31.299 1570.164
3 WIND 32 1 0.000 -290.452 18.397  915.964
3WIND 41 1 0.000 -466.085 28.909 1448.995
3 WIND 4 2 1 0.000 -178.674 11.707  576.728
3WIND 51 1 0.000 -341.327 21.442 1070.365
3WIND 52 1 0.000 -0.025 1.015 34.548
LOAD LL 1 1 129.333 -1881.325 0.000 1881.325
LOAD LL 2 1 258.666 -2315.497 0.000 2315.497
COLUMN M
TRANSVERSE
LOAD coL PC MT A% MB
LOAD LL 3 1 349.199 -1172.214 0.000 1172.214
LOAD LL 4 1 129.333 1881.325 0.000 -1881.325
LOAD LL 5 1 258.666 2315.497 0.000 -2315.497
LOAD LL 6 1 349.199 1172.214 0.000 -1172.214
LOAD LL 7 1 129.333 0.000 0.000 0.000
LOAD LL 8 1 258.666 -1447.185 0.000 1447.185
LOAD LL 9 1 349.198 0.000 0.000 0.000
LOAD LL10 1 258.666 0.000 0.000 0.000
LOAD LL11 1 258.666 0.000 0.000 0.000
LOAD LL12 1 349.199 -390.755 0.000  390.755
CAP
MOMENTS (KIP-FEET)
D.L.TOT. Gl MAX.+ Gl MAX.- G2 MAX.+ G2 MAX.-
-41.394  -41.394 -41.394 -41.394 -41.394 -41.
-3493.173 -3493.173 -5063.970 -3493.173 -3493.173 -3493
-7594.288 -7594.288-11076.544 -7594.288 -7594.288 -7594.
-11071.839-11071.839-16098.783-11071.839-11071.839-11071.
-11071.839-11071.839-16098.783-11071.839-11071.839-11071.
-7594.288 -7594.288-11076.543 -7594.288 -7594.288 -7594.
-3493.172 -3493.172 -5063.968 -3493.172 -3493.172 -3493
-41.393  -41.392 -41.393 -41.393 -41.393 -41.
M+ UNF. M- UNF. TOP REINFORCE. BOT.REINFORCE.
K-FT. K-FT. AS NO.SIZE AS NO.SIZE M.SP.
-31.841 -31.841 3.12 2 # 11 3.12 2 #11 0.00
2687.056 -3410.592 14.53 10 # 11 3.12 2 # 11  24.00
5841.760 -7445.748 27.65 18 # 11 3.12 2 # 11  24.00
8516.800-10832.297 41.18 27 # 11 3.12 2 # 11  24.00
5841.760 -7445.747 27.65 18 # 11 3.12 2 # 11  24.00
2687.055 -3410.591 14.53 10 # 11 3.12 2 # 11  24.00
-31.840 -31.841 3.12 2 # 11 3.12 2 # 11  24.00

*%% FS/FZ RATIO EXCEEDS 1.0! *#*¥*
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333 1881.

666 2315.497

OMENTS (KIP-FEET), SHEARS(KIPS)

349.
129.
258.
349.
129.
258.
349.
258.
258.

349

RF

199 2083
333 0.
666 0.
199  911.
333 217.
666 1664.
198 1497.
666 723
666 1881.
199 2083

ANALYSIS AND DESIGN

CAP MOMENTS AND SHEARS

G3 MAX.+ G3 MAX.-

394

.173

288

839-
839-

288

.172

392

-41.394
-4433.770
-9679.472
14081.985
14081.985
-9679.471
-4433.769

-41.393

CAP DESIGN DATA
LEFT STIRRUPS
AV/IN BAR&SPAC

0.000 #5@ 0.00

0
0
0
0
0
0

.060 #5@10.33
.120 #5@ 5.16
.129 #5@ 4.80
.120 #5@ 5.16
.153 #5@ 4.06
.060 #5@10.33

COLUMN ANALYSIS AND DESIGN OUTPUT

CRITICAL COLUMN LOADS
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-86
292
-148
315
-221
306
49
86

6
112
-31
143
-65
155
-104
151

0.263
7.229
7.673
1.329
0.300
7.335
6.515
6.403
9.436
9.932
6.755
4.348
5.991
5.517
6.710
0.102
0.000
0.000

MF
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

o O ©O O o o o o o o

Gl + RT Gl - LT Gl - RT

0.000 -161.297 -20.558 -860.263
.000 0.000 744.847 64.188 2927.229
000 0.000 -338.429 -33.801 -1487.673
000 0.000 808.115 68.918 3151.329
000 0.000 -542.442 -49.055 -2210.300
000 0.000 784.402 67.145 3067.335
000 0.000  196.799 8.815 496.515
000 0.000 252.282 18.062  866.403
000 0.000 56.077 0.393 69.436
000 0.000  339.115 23.259 1129.932
000 0.000 -71.173 -7.223 -316.755
000 0.000  439.420 29.263 1434.348
000 0.000 -182.952 -13.913 -655.991
000 0.000  479.345 31.652 1555.517
.000 0.000 -311.693 -21.618 -1046.710
.000 0.000 464.381 30.757 1510.102
325 0.000 0.000 0.000 0.000
.00 0.000 0.000 0.000
, REACTIONS(KIPS)
* LONGITUDINAL
ML MR MT \ MB
.947 -911.733 0.000 0.000 0.000
000 -1881.325 0.000 0.000 0.000
000 -2315.497 0.000 0.000 0.000
733 -2083.947 0.000 0.000 0.000
086 -217.086 0.000 0.000 0.000
271 -217.086 0.000 0.000 0.000
844 -1497.844 0.000 0.000 0.000
.617 -723.617 0.000 0.000 0.000
325 -1881.325 0.000 0.000 0.000
.947 -1693.193 0.000 0.000 0.000
DATA
SHEARS (KIPS)
DL T.LT DL T.RT Gl + LT
-21.126 -356.475 -21.126 -356.475 -21.
-418.266 -807.300 -418.266 -807.300 -593.
-850.446 -850.446 -850.446 -850.446-1236.
-887.896 -887.896 -1273
887.896 1273.971
850.446 850.446 1236.522 1236.522 850.
807.300 418.266 1193.375 593.754 807.
356.475 21.126 531.963 21.126 356.
RIGHT STIRRUPS D FC PS
M.SP. AV/IN BAR&SPAC IN. PSI %
24.00 0.060 #5@10.33 58.84 0.08
24.00 0.153 #5@ 4.06 82.76 0.27
24.00 0.120 #5@ 5.16 96.00 0.46
24.00 0.129 #5@ 4.80 96.00 0.67
24.00 0.120 #5@ 5.16 96.00 0.46
24.00 0.060 #5@10.33 82.76 0.27
0.00 0.000 #5@ 0.00 58.84 0.08

126 -531.963

754-1193.375

522-1236.522

.9

71

887.896

446 850.446

300 418.266

4

F!

75

S/FF

RATIO

0.

0
0
0
0
0
0

000
.527
.585
.571
.585
.527
.000

21.126
FS/FZ
RATIO
0.125

.123

.005

.937

.005

.123

1
1
0
1
1
0.125



T E
CN B GR LLC wC R S
1 17 11LL20.0
1 B 3LL25.1
T
CN B NO.SIZE NO.SIZE
1 17 15#11 15 # 11
D1 B 15 # 11 15 # 11
FGLLID WwWC ES C S
1312 5.1
1312 3.1
1312 3.1
13113 4.1
1313 5.1
1313 5.1
1312 5.1
FOOTING SIZE
B D T

18.400 18.400

c s
F F

PF

MT

F

2726.4 -5026.9

MLF PM
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MTM

MLM

0.0 2726.4 5496.8 1906.2

2819.3 4962.1-2544.0 2819.3

8 # 11
8 # 11

2129.
2768.
2768.
2868.
2868.
2868.
2129.

P1/PA

407
230
230
037
037
037
407

AS

5.000 0.999 1.07

1.3

NUMBER OF PILES = 13 BP = 3.975

3465.
5154.
5154.
3932.
3440.
3440.
3465.

COLUMN DESIGN DATA
B FACE1 B FACE 2 D FACE 3 D FACE 4

NO.SIZE NO.SIZE

AS PS

PU
8173.4

5386.6 2926.8 7579.0

BD1

2

BD S

8 #11 71.76 1.038 1.00 0.000

8 #11 71.76 1.038 1.00 0.000

103

29.
50.
50.
51.
41.
41.
29.

UMPU
2886.
2660.

FOOTING 1 DESIGN LOADS

vT ML

199-1956.937
771-1595.078
771-1595.078
194-2450.238
487-2958.172
487-2958.172
199-1956.937

-37.
-30.
-30.
-46.
-56.
-56.
-37.

VL

994
679
679
827
843
843
994

FOOTING 1 ANALYSIS/DESIGN RESULTS

BAR REINFORCEMENT STEEL

NO.SIZE SPAC.

2 20 #10 @1.000 BOT.LONG 268.387

DP = 3.975

PLACEMENT

MT.

26 # 8 @ 8.375 TOP TRAN 212.448

P4
163.727
181.286
181.286
227.697
247.442
247.442
163.727

P3
86.570
118.448
118.448
131.224
130.914
130.914
86.570

MTU

MLU

PU/PM

B

D

16481.1 5715.5 2.998 72.00 96.00

14409.1 7829.1 2.677 72.00 96.00

SUMPC DEL.

T

33756. 1.093

33756. 1.086

P2

216.349 293.
312.813 375.
312.813 375.
281.757 378.
262.013 378.
262.013 378.
216.349 293.

SECTION CAPACITIES

VB

Page 3

VP

DS

52.173 104.347 43.230 O.
53.543 107.086 44.365 O.

Pl

506
652
652
230
540
540
506

FC
000
000

DEL.L
1.165
1.150

MTF
149.983
203.238
203.238
194.068
256.452
256.452
149.983

28.
39.
39.
37.
47.
47.
28.

™

R PHIC

1.000 2 0.70

1.000 2 0.70

VBF

839
019
019
322
644
644
839

29.
38.
38.
40.
40.
40.
29.

VPF

957
944
944
377
377
377
957

LOAD

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

Pl
MT
vT
VP
ML
VL
P3



