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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; 120' SPAN; 40' TALL; BRIDGE 15 ; PIER 23

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 0-00-00 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 18.87 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 19.625 4.000 4.000 6.000 6.000 4.000 15.625 16.000 8.000 4.000
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
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
1170. 2340. 1 50 0 44 6 41 12 33 16 17 19 7.375  7.375 5.273 14.323
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 38 120.0 240.0 1
MISCELLANEOUS FORCES
CENTRI. TRACTION FORCE AND ARMS EXPANSION SHRINKAGE STREAM FLOW
FT FL APT APL COEFFICIENT COEFFICIENT PT PL
0.000 8.580 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. 0 242.607 281.294 0.000 281.294 0.000 281.294 242.607
LL1 1 77.588 46.553 0.000 0.000 0.000 0.000 0.000
LL 2 2 77.588 93.106 0.000 77.588 0.000 0.000 0.000
LL 3 3 77.588 93.106 0.000 108.624 0.000 77.588  15.517
LL4 1 0.000 0.000 0.000 0.000 0.000 46.553  77.588
LL 5 2 0.000 0.000 0.000 77.588 0.000 93.106 77.588
LL 6 3 15.517 77.588 0.000 108.624 0.000 93.106 77.588
Lz 1 0.000 23.276 0.000 77.588 0.000 23.276 0.000
LL 8 2 38.794 100.865 0.000  85.347 0.000 23.276 0.000
LL 9 3 38.794 100.865 0.000 93.106 0.000 100.865 38.794
LL1o 2 0.000 77.588 0.000 93.106 0.000 77.588 0.000
LL11 2 77.588  46.553 0.000 0.000 0.000 46.553  77.588
LL12 3 77.588 93.106 0.000 77.588 0.00 46.553  77.588
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 1555.446 0.000 0.000 0.000 1800.246 7113.102 -7113.102 0.000 0.000 0
1800.246
TRAC. FORCE 1 LN 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -185.182 -8.580 -476.
WIND ON SUBSTR. 1 0.000 -31.638 5.273  210.920 0.000 0.000 0.000 -85.938 -14.323 -572
GROUP 2 WIND 11 1 0.000 -814.076 63.773 2982.357 0.000 0.000 0.000 -85.938 -14.323 -572
GROUP 2 WIND 1 2 1 0.000 -814.076 63.773 2982.357 0.000 0.000 0.000 85.938 14.323 572
GROUP 2 WIND 2 1 1 0.000 -720.183 56.753 2649.785 0.000 0.000 0.000 -273.723  -28.363 -1238.
GROUP 2 WIND 2 2 1 0.000 -720.183 56.753 2649.785 0.000 0.000 0.000 273.723 28.363 1238.
Page 1

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
902 -476.902
.920 -572.920
.920 -572.920
.920  572.920
065 -1238.065
065 1238.065
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335.182
248.282
248.282
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MOMENTS (KIP-FEET)

127 -33.
766 -4265.
117 -8838.
031-13559.
031-13559.
117 -8838.
766 -4265.
127 -33.
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48.282 1986.256

335.
124.
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RF

181 1787.
141 0.
282 0.
181 782
140  186.
282 1427.
182 1284.
282 620.
282 1613
181 1787.

-673.237 53.243 2483.499
-673.237 53.243 2483.499
-548.047 43.883 2040.069
-548.047 43.883 2040.069
-297.667 25.163 1153.209
-297.667 25.163 1153.209
-503.219 31.132 1561.703
-503.219 31.132 1561.703
-443.971 27.586 1381.892
-443.971 27.586 1381.892
-414.348 25.813 1291.986
-414.348 25.813 1291.986
-335.351 21.085 1052.238
-335.351 21.085 1052.238
-177.359 11.629 572.741
-177.359 11.629 572.741
1613.832 0.000 1613.832
1986.256 0.000 1986.256 2 .
COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS)
TRANSVERSE
MT A% MB
1005.552 0.000 1005.552
1613.832 0.000 -1613.832
1986.256 0.000 -1986.256
1005.552 0.000 -1005.552
0.000 0.000 0.000
1241.416 0.000 1241.416
0.000 0.000 0.000
0.000 0.000 0.000
0.000 0.000 0.000
-335.182 0.000 335.182
CAP

Gl MAX.+ Gl MAX.-

127
314
972
192
192
972
315
127

ANALYSIS AND DESIGN

CAP MOMENTS AND SHEARS

G2 MAX.+ G2 MAX.-

-33.

-2917.

-6009.

-9247.

-9247.

-6009.

-2917.

-33.

TOP REINFORCE.
AS NO.SI

3.12
12.05
21.86 1
34.25 2
21.86 1
12.05

3.12

2 #
8
5
2
5
8
2

*F 0¥ H W ¥

ZE
11
11
11
11
11
11
11

* FS/FZ RATIO EXCEEDS 1.0! #*¥*

127
766
117
031
031
117
766
127

-29
-60
-92
-92
-60
-29

33.127
17.766
09.117
47.031
47.031
09.117
17.766
33.127

BOT.REINFORCE.

W oW W W W ww

AS
.12
.12
.12
.12
.12
.12
.12

NO.
2

N ONONON NN

SIZE
# 11
11
11
11
11
11

#
#
#
#
#
#11

G3 MAX.+ G3 MAX.-

-29
-60
-92
-92
-60
-29

33

33

.127
17.
09.
47.
47.
09.
17.
.127

766
117

031-
031-

117
766

-33.127
-3724.681
-7703.641
11829.164
11829.164
-7703.641
-3724.682

-33.127

CAP DESIGN DATA
LEFT STIRRUPS
AV/IN BAR&SPAC

M.S

0.
24.
24.
24.
24.
24.
24.

P.
00
00
00
00
00
00
00

0.000 #5@ 0.00

0
0
0
0
0
0

.060 #5@10.33
.104 #5@ 5.98
.113 #5@ 5.49
.104 #5@ 5.98
.133 #5@ 4.67
.060 #5@10.33

COLUMN ANALYSIS AND DESIGN OUTPUT

CRITICAL COLUMN LOADS
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-1903.
1903.
-2346.
2346.
-2679.
2679.
-171.
171.
-531.
531.
-891.
891.
-1130.
1130.
-1310.
1310.

o O ©O O o o o o o o

210
210
640
640
212
212
876
876
499
499
121
121
870
870
681
681
.000
.000

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

Gl + RT Gl - LT Gl - RT

0.000 -461.508 -42.403 -1903.210
.000 0.000 461.508 42.403 1903.210
.000 0.000 -586.698 -51.763 -2346.640
000 0.000 586.698 51.763 2346.640
000 0.000 -680.590 -58.783 -2679.212
000 0.000 680.590 58.783 2679.212
000 0.000 -25.781 -4.297 -171.876
000 0.000 25.781 4.297 171.876
000 0.000 -144.276  -11.389 -531.499
000 0.000 144.276 11.389  531.499
000 0.000 -262.770 -18.481 -891.121
000 0.000 262.770 18.481 891.121
000 0.000 -341.767 -23.209 -1130.870
.000 0.000 341.767 23.209 1130.870
.000 0.000 -401.014 -26.755 -1310.681
.000 0.000 401.014 26.755 1310.681
.832 0.000 0.000 0.000 0.000
0.00 0.000 0.000 0.000
, REACTIONS(KIPS)
* LONGITUDINAL
ML MR MT \ MB
630 -782.078 0.000 0.000 0.000
000 -1613.832 0.000 0.000 0.000
000 -1986.256 0.000 0.000 0.000
.078 -1787.630 0.000 0.000 0.000
208 -186.208 0.000 0.000 0.000
624 -186.208 0.000 0.000 0.000
862 -1284.862 0.000 0.000 0.000
704 -620.704 0.000 0.000 0.000
.832 -1613.832 0.000 0.000 0.000
630 -1452.449 0.000 0.000 0.000
DATA
* SHEARS (KIPS)
DL T.LT DL T.RT Gl + LT
-18.933 -334.322 -18.933 -334.322 -18.
-390.033 -755.715 -390.033 -755.715 -558.
-790.759 -790.759 -790.759 -790.759-1161.
-828.199 -828.199 -1198.
828.199 1198.775
790.759 790.759 1161.335 1161.335 790.
755.715 390.033 1126.292 558.476 755.
334.322 18.933 502.766  18.933 334.
RIGHT STIRRUPS D FC PS
M.SP. AV/IN BAR&SPAC IN. PSI %
24.00 0.060 #5@10.33 59.14 0.08
24.00 0.133 #5@ 4.67 83.71 0.22
24.00 0.104 #5@ 5.98 96.00 0.36
24.00 0.113 #5@ 5.49 96.00 0.56
24.00 0.104 #5@ 5.98 96.00 0.36
24.00 0.060 #5@10.33 83.71 0.22
0.00 0.000 #5@ 0.00 59.14 0.08

933 -5
476-11.
335-11
775

8
759 7
715 3
322
FS/FF
RATIO
0.000
.564
.544
.602
.544
.564

0
0
0
0
0
0.000

02.766
26.292
61.335

28.199
90.759
90.033
18.933

FS/FZ

RATIO

0.099
.247
.981
.999
.981
.247

1
0
0
0
1
0.099
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PU

/PM

B

D

7820.0 12528.8 9075.4 2.937 72.00 96.00

D
1
1

148.
201.
196.
184.
208.
208.
148.

EL.L
.154
.140

MTF

231
687
929
503
381
381
231

™

R PHIC

1.000 2 0.70

1.000 2 0.70

VBF
.285
.370
.370
.370
.197
.197
.285

41.
53.
53.

55
55
55

41.

VPF

353
759
759
.651
.651
.651
353

CN E GR LLC wC R E § i PF MTF MLF PM MTM MLM PU MTU MLU
1 7T 11LL20.0 2561.1 -4312.2 0.0 2561.1 4690.1 1773.9 8625.3 15799.0 5975.4 3.368 72.00 96.00
1 B 31LL24.1 2663.1 3950.0-2710.1 2663.1 4266.5 3090.5

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 SUMPC DEL.T
1 7 15#11 15 # 11 8 # 11 8 #11 71.76 1.038 1.00 0.000 2720. 33756. 1.088

D1 B 15 # 11 15 # 11 8 # 11 8 #11 71.76 1.038 1.00 0.000 2504. 33756. 1.080

FOOTING 1 DESIGN LOADS

F G LLID wC ES C S MT vT ML VL P4 P3 P2 Pl

13LL2 4.1 2009.115 2723.186 21.085-2084.674 -40.369 184.735 79.669 188.259 293.325

132 1.1 2611.849 4202.447 40.471-1463.384 -27.894 194.761 121.105 290.132 363.788

132 3.1 2611.849 3851.814 33.557-2398.403 -46.333 225.734 104.881 259.159 380.012

13LL3 4.1 2706.884 2467.613 27.410-3144.057 -60.287 279.572 121.245 221.160 379.488

13LL3 4.1 2706.884 2467.613 27.410-3144.057 -60.287 279.572 121.245 221.160 379.488

13LL3 4.1 2706.884 2467.613 27.410-3144.057 -60.287 279.572 121.245 221.160 379.488

13LL2 4.1 2009.115 2723.186 21.085-2084.674 -40.369 184.735 79.669 188.259 293.325

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
15.500 15.500 4.750 0.999 1.13 23 # 8 @ 8.000 TOP TRAN 208.448 48.879 97.757 40.500 0.000
1.14 23 # 8 @ 8.000 BOT.LONG 213.723 50.086 100.171 41.500 0.000

NUMBER OF PILES = 12

BP = 2.167 DP = 6.500
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