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1169
1170
1171
1172
1173
1174
1175
1176
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1241

J=11659,1170,118%,1190

J=1170,1171,1190,1191

J=1171,1172,1191,1192
J=1172,1173,1192,1193
J=1173,1174,1193,1194
J=1174,1175,1194,1195
J=1175,1176,1195,1196
J=1176,1177,1196,1197
J=1181,1182,1201,1202
J=1182,1183,1202,1203
J=1183,1184,1203,1204
J=1184,1185,1204,1205
J=1185,1186,1205,1206
J=1186,1187,1206,1207
J=1187,1188,1207,1208
J=1188,1189,1208,1209
J=1189,11980,1209,1214¢
J=119%0,1191,1210,1211
J=1191,1192,1211,1212
J=1192,1193,1212,1213
J=1193,1194,1213,1214
J=1194,1195,1214,1215
J=1185,1196,1215,1216
J=1196,1197,1216,1217
J=1201,1202,1221,1222
J=1202,1203,1222,1223
J=1203,1204,1223,1224
J=1204,1205,1224,1225
J=1205,1206,1225,1226
J=1206,1207,1226,1227
J=1207,1208,1227,1228
J=1208,1209,1228,1229
J=1209,1210,1229,1230
J=1210,1211,1230,1231
J=1211,1212,1231,1232
J=1212,1213,1232,1233
J=1213,1214,1233,1234
J=1214,1215,1234,1235
J=1215,1216,1235,1236
J=1216,1217,1236,1237
J=1221,1222,1241,1242
J=1222,1223,1242,1243
J=1223,1224,1243,1244
J=1224,1225,1244,1245
J=1225,1226,1245,1246
J=1226,1227,1246,1247
J=1227,1228,1247,1248
J=1228,1229,1248,1249
J=1229,1230,1249,1250
J=1230,1231,1250,1251
J=1231,1232,1251,1252
J=1232,1233,1252,1253
J=1233,1234,1253,1254
J=1234,1235,1254,1255
J=1235,1236,1255,1256
J=1236,1237,1256,1257
J=1241,1242,1261,1262

SEC=169
SEC=170
SEC=171
SEC=172
SEC=173
SEC=174
SEC=175
SEC=176
SEC=181

‘BEC=182

SEC=183
SEC=184
SEC=185
SEC=186
SEC=187
SEC=188
SEC=189
SEC=190
SEC=191
SEC=192
SEC=193
SEC=194
SEC=195%
SEC=196
SEC=201
SEC=202
SEC=203
SEC=204
SEC=205
SEC=206
SEC=207
SEC=208
SEC=209
SEC=210
SEC=211
SEC=212
SEC=213
SEC=214
SEC=215
SEC=21¢
SEC=221
SEC=222
SEC=223
SEC=224
SEC=225
SEC=226
SEC=227
SEC=228
SEC=2289
SEC=230
SEC=231
SEC=232
SEC=233
SEC=234
SEC=235
SEC=236
SEC=241
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1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
12586
1261
1262
1263
1264
1265
1266
1267
1268
1269

1270

1271
1272
1273
1274
1275
1276
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1235
1296
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310

J=1242,1243,1262,1263
J=1243,1244,1263,1264
J=1244,1245,1264,1265
J=1245,1246,1265,1266
J=1246,1247,1266,1267
J=1247,1248,1267,1268
J=1248,1249,1268,1268
J=1249,1250,1269,1270
J=1250,1251,1270,1271
J=1251,1252,1271,1272
J=1252,1253,1272,1273
J=1253,1254,1273,1274
J=1254,1255,1274,1275
J=1255,1256,1275,1276
J=1256,1257,1276,1277
J=1261,1262,1281,1282
J=1262,1263,1282,1283
J=1263,1264,1283,1284
J=1264,1265,1284,1285
J=1265,1266,1285,1286
J=1266,1267,1286,1287
J=1267,1268,1287,1288
J=1268,1269,1288, 1289
J=1269,1270,1289,1290
J=1270,1271,1290,1291
J=1271,1272,1291,1292
J=1272,1273,1292,1293
J=1273,1274,1293,1294
J=1274,1275,1294,1295
J=1275%,1276,1295,1296
J=1276,1277,1296,1297
J=1281,1282,1301,1302
J=1282,1283,1302,1303
J=1283,1284,1303,1304
J=1284,1285,1304,1305
J=1285,1286,1305,1306
J=1286,1287,1306,1307
J=1287,1288,1307, 1308
J=1288,1289,1308,1309
J=1289,1250,1309,1310
J=1290,1291,1310,1311
J=1291,1292,1311,1312
J=1292,1293,1312,1313
J=1293,1294,1313,1314
J=1294,1295,1314, 1315
J=1295,1296,1315,1316
J=1296,1297,1316,1317
J=1301,1302,1321,1322
J=1302,1303,1322,1323
J=1303,1304,1323,1324
J=1304,1305,1324,1325
J=1305,1306,1325,1326
J=1306,1307,1326,1327
J=1307,1308,1327,1328
J=1308,1309,1328,1329
J=1309,1310,132%,1330
J=1310,1311,1330,1331

SEC=242
SEC=243
SEC=244
SEC=245
SEC=246
SEC=247
SEC=248
SEC=249
SEC=250
SEC=251
SEC=252
SEC=253
SEC=254
SEC=255
SEC=256
SEC=261
SEC=262
SEC=263
SEC=264
SEC=265
SEC=266
SEC=267
SEC=268
SEC=269
SEC=270Q
SEC=271
SEC=272
SEC=273
SEC=274
SEC=275
SEC=276
SEC=281
SEC=282
SEC=283
SEC=284
SEC=285
SEC=286
SEC=287
SEC=288
SEC=289
SEC=290
SEC=291
SEC=2582
SEC=293
SEC=294
SEC=295
SEC=296
SEC=301
SEC=302
SEC=303
SEC=304
SEC=305
SEC=308
SEC=307
SEC=308
SEC=309
SEC=310
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1311 J=1311,1312,1331,1332
1312 J=1312,1313,1332,1333
1313 J=1313,1314,1333,1334
1314 J=1314,1315,1334,1335
1315 J=1315,1316,1335,1336
1316 J=1316,1317,1336,1337
1321 J=1321,1322,1341,1342
1322 J=1322,1323,1342,1343
1323 J=1323,1324,1343,1344

1324 J=1324,1325,1344,1345

1325 J=1325,1326,1345,134¢6
1326 J=1326,1327,1346,1347
1327 J=1327,1328,1347,1348
1328 J=1328,1329,1348,1349
1329 J=1329,1330,1349,1350
1330 J=1330,1331,1350,1351
1331 J=1331,1332,1351,1352
1332 J=1332,1333,1352,1353
1333 J=1333,1334,1353,1354
1334 J=1334,1335,1354,1355
1335 J=1335,1336,1355,1356
1336 J=1336,1337,1356,1357
1341 J=131341,1342,1361,1362
1342 J=1342,1343,1362,1363
1343 J=1343,1344,1363,1364
1344 J=1344,1345,1364,1365
1345 J=1345,1346,1365,1366
1346 J=1346,1347,1366,1367
1347 J=1347,1348,1367,1368
1348 J=1348,1349,1368,1369
1349 J=1349,1350,1369,1370
1350 J=1350,1351,1370,1371
1351 J=1351,1352,1371,1372
1352 J=1352,1353,1372,1373
1353 J=1353,1354,1373,1374
1354 J=1354,1355,1374,1375
1355 J=1355,1356,1375,1376
1356 J=1356,1357,1376,1377
s WALLS

2001 J=2001,2002,2021,2022
GEN=2001,2016,1,2081,20
3001 J=3001,3021,3002,3022
GEN=3001, 3081, 20,3016, 1

; FOOTINGS

4001 J=4001, 4002,4021,4022
GEN=4001,4016,1,4081,20
5001 J=5001,5002,5021,5022
GEN=5001,5016,1,5081, 20

LOAD
NAME=CONCRETE SW=1
NAME=WALKDL TYPE=SURF

ADD=1001,1341,20
ApPD=1002,1342,20
ADD=1015,1355,20
ADD=1016,1356,20
NAME=RAJTLDL TYPE=FORCE

SEC=311
SEC=312
SEC=313
SEC=314
SEC=315
SEC=316
SEC=321
SEC=322
SEC=323
SEC=324
SEC=325
SEC=326
SEC=327
SEC=328
SEC=329
SEC=330
SEC=331
SEC=332
SEC=233
SEC=334
SEC=335
SEC=336
SEC=341
SEC=342
SEC=343
SEC=344
SEC=345
SEC=346
SEC=347
SEC=348
SEC=349
SEC=350
SEC=351
SEC=352

" SEC=353

SEC=354
SEC=355
SEC=356

SEC=2000

SEC=2000

SEC=4000

SEC=4000

ELEM=SHELL FACE=5
=-0.221
P=-0,199
P=-0.199
P=-0.221
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ADD=1001,1361, 20
ADD=1017,1377,20

NAME=3HBP TYPE=SURF
ADD=1003,1343,20,1014,1
NAME=APPROACH TYPE=FORCE

aApD=1001,1017,16,1361, 360
ADD=1002,1016,14,1362, 360
ADD=1003,1015,12,1363, 360
ADD=1004,1014,1,1364,360
NAME=EFTGS TYPE=SURF
ADD=4001,4017,1,4021,20
ADD=5061,5077,1,5101,20
ADD=4081,4097,1
ADD=5001,5017,1

NAME=EFPABUT1 TYPE=SURF
ADD=2001,2097,1
NAME=EFPABUTZ TYPE=SURF
ADD=3001, 3097,1
NAME=WALKLLL TYPE=SURF
ADD=1001,1002,1,1341,20
NAME=WALKLLR TYPE=SURF
ADD=1015,1016,1,1355,20
NAME=MCTRO4 TYPE=FORCE

ApD=1004,1014,2,1104,100
ADD=1184,1194,2

NAME=MCTR44 TYPE=FORCE
ADD=1044,1054,2,1124,80
ADD=1204,1214,2

NAME=MCTR64 TYPE=FORCE
ADD=1064,1074,2,1144,80
ADD=1224,1234,2
NAME=MCTRE 4 TYPE=FORCE
ADD=1084,1094,2,1164,80
ADD=1244,1254,2
NAME=MCTR104 TYPE=FORCE
ADD=1104,1114,2,1184,80
ADD=1264,1274,2
NAME=MCTR124 TYPE=FORCE
ADD=1124,1134,2,1204,80
ADD=1284,1294,2
NAME=MEDGEOZ2 TYPE=FORCE
ADD=1002,1012,2,1102,100
ADD=1182,1192,2
NAME=MEDGE42 TYPE=FORCE
ADD=1042,1052,2,1122,80
ADD=1202,1212,2
NAME=MEDGE62 TYPE=FORCE
ADP=1062,1072,2,1142,80
ADD=1222,1232,2

NAME=MEDGES 2 TYPE=FORCE
ADD=1082,1092,2,1162,80
ADD=1242,1252,2
NAME=MEDGE102 TYPE=FORCE
ADD=1102,1112,2,1182,80
ADD=1262,1272, 2
NAME=MEDGE122 TYPE=FORCE
ADD=1122,1132,2,1202,80

UZ=-0.100
UZ=-0.100

ELEM=SHELL FACE=5

P=-0.036

UZ=-5.75
UZ=-9.45
UZ=-6.39
Uz2=-3.91

ELEM=SHELL FACE=5

==0.12*19

=~0.12*18
P=-0.12*6

=—0.12*7

ELEM=SHELL FACE=)

P=-1 PAT=EFP1l

ELEM=SHELL FACE=5

P=-1 PAT=EFP2

ELEM=SHELL FACE=5

=-0.060

ELEM=SHELL FACE=5

=-0.060

UZ=-16*1.25*%1.3
DZ=-4%1.25*%1.3

UZ=-16*1.25%1.3
UZ2=-4*1.25*1.3

UZ=-16*1.25*1.3
UZ=-4*1.25*1.3

UZ=-16*1.25%1.3
PZ=—4*1.25%1.3

UzZ=-16*1.25*1.3
UZ=-4*%1.25*1,3

UZ=-16*1.25%1,3
UZ=-4*1.25*1.3

UZ=-16+1.25%1.3
Uz=-4*1.25%1.3

UZ=-16*1.25*1.3
UZ=-4*1.25%1.3

UZ=-16*1.25*1.3
UZ=-4%1.25%1.3

UZ=-16*1.25*1.3
UZ=-4*1.,25*1.3

UZ=-16*1.25*1.3
UZ=-4*1.25*1.3

UZ=-16*1.25%1.3
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ADD=1282,1252,2

COMBO
NAME=DEAD
LOAD=CONCRETE
LOAD=WALKDL
LOAD=RAILDL
LOAD=3HBP
LOAD=APPROACH
LOAD=EFTGS
NAME=D+EFP
COMB=DEAD
LOAD=EFPABUT1
LOAD=EFPABUT2
NAME=DC04
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTRO4
NAME=DC44
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR44
NAME=DC64
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
- LOAD=MCTR64
NAME=DC84
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTRB4
NAME=DC104
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR104
NAME=DC124
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR124
NAME=DEQ2
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGEO02
NAME=DE4 2
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGE42
NAME=DE 62
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGE62
NAME=DFE.82

UZ=-4%1.25*1.3

5F=1.3
SF=1.3
5F=1.3
SF=1.3
SF=1.3
SF=1.3

SF=1
SF=1.3*1.15
SF=1.3*1.15

SF=1

SF=1,3*1.67
SF=1.3*1.67
SF=1.3*1.67

Sp=1

SF=1.3*1.67
SP=1.3*1.867
SF=1.3*1.867

SF=1

SP=1.3*1.867
SF=1.3%1.67
SF=1.3*1.67

SF=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

5F=1

SF=1.3*1.67
SE=1.3*1.67
SF=1.3*1.67

SF=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

SF=1
SF=1.3*%1.67
SF=1.3*1.67

SF=1
SF=1.3*1.87
SF=1.3*1.867

SF=1
SF=1.3*1.67
SF=1.3*1.67



COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGEB2
NAME=DE102
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGE102
NAME=DE122
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGE122

SF=1
SF=1.3*1.67
SF=1.3*1.67

SF=1 .
SF=1.3*1.67
SF=1.3*1.67

SF=1
SF=1.3%1.67
SF=1.3%1.67

158



| SAP2000 4/2/03 8:24:50

_l‘\-) 159
—(7/

1 .

. 210. 175, -140. 105 70. .35, 0. 35.  70.

I SAP2000 v7 .40 - File:SAPModel - Resuitant M22 Diagram _(DC04) - Kip-ft Unfls



SAP2000 | 412103 8:28:15

160

-240.

-200. _ -160.  -120. __-80. -40. 0. 40. 8.

SAP2000 v7.40 - File:SAPModel - Resultant M22 Diagram _(DC24) - Kip-t Units



S

\'...‘.-" \ .- ’

SAP20 00 .: 4/2/03 8:20:59
161

-240. -200. -160. -120. -80. -40. 0. 40. _80.

SAP2000 v7.40 - File:SAPModel - Resultant M22 Diagram



J

| 4/2/03 8:33:20

SAP2000

- -270.

162

)0




I - ) )

‘SAP200 0 | : 412103 8:38:47

163

270. 225, -180.  -135. _ -90. -45. 0. 45. 90,

SAP2000 v7 40 - File:SAPModel - Resultant M22 Diagram



SAP2000

4/2/03 8:41:25

161




rSAPZ 000 412103 8:47:55

210. 175 -140. _ -105. 70 .35 0. 3. 70.

165

SAP2000 v7 40 - Flle:SAPMode! - Resultant M22 Diagram




SAP2000

4/2/03 8:49:45

l..\. R N . ;

-210.

166

"SAP2000 v7 40 - File:SAPModel - Resullant M22 Diagram (DEA2) - Kip-ft Units




l - SAP2000 : _ 4/2/03 8:51:40
l 167
l | 240, 200. _-160. _ -120. 80 40 0. 40 s0.

l SAP2000 v7.40 - File:3APModel - Resultant M22 Diagram  (DE62) - Kip-ft Unils



PR

gy

SAP2000 412/03 8:53:57

168

240, -200. _-160. __ -120. 80.  40. 0. 40. 80.

SAP2000 v7.40 - File:5APModel - Resultant M22 Diagram  (DE82) - Kip-ft Units




aar”

SAP2000 | | 412103 6:55:01

[

169




rSIKPZ 000 412103 8:57:53
| 170

-270.  -225.  -180. _ -135. 0. 45, 0. 45.

e o el o

"SAP2000 v7.40 - File:5APModel - Resultant M22 Diagram (DE122) - Kip-Tt Units




SAP2000

4/2/03 9:01:18

_-50.0

SAP2000 v7 40 - File:SAPModel - Resultant M11 Diagram {DC104) - Kip-Ft Units

171

413 325 238 150 63 2.5 11.3 20.0




SAP2000

- 42/03 10:47:02

-26.0

-32.5 195 130 65 0.0 6.5 13.0

19.5

172

SAP2000 v7.40 - File:SAPModel - Resuftant V23 Diagram  (DE42) - Kip-Rt Uniits




Nl
S

N .
R

_SA'PZIOOO - - 412003 9:35:11

173

54 -(54+18)(1.25)4.5) = 34.0 of fop of ﬁaoﬁn.q

-280.  -240. _ -200. __ -160. _ -120. 8D 40,

f -P----—-
M

SAP2000 v7 40 - File:SAPModel - Resultant M1 Diagram (DE122) - Kip-ft Units




rSAPZ 000 | | 412103 9:28:37

174

47~ @Te17)(12574.5) = 29.2 Aot of Top 0’67%"7{7"7?

M

SAP2000 v7.40 - Flle:SAPModel - Resultant M1 Diagram {DC124) - Kip-ft Units



o . ;

SAP2000

4/2/03 9:26:19

175

-133.

114, -95. -76. 57 -38. -19.

Resultant M11 Diagram (D+EFP)- Kip-tUnits

SAPZ000 v7.40 - File:SAPModel -




SAP2000

2/26/03 9:33:45

62-(62-33)(1.5/2.34) = 42.4

0.0 7.5 150 225 300 375 450

SAP2000 v7.40 - File:SAPModel - Resultant M22 Diagram _(DC04) - Kip-Tt Units

52.5

176




N

N I3
— ~ L

177
REINFORCED CONCRETE BEAM
LOAD FACTOR ANALYSIS - RECTANGULAR SECTION
WITH OR WITHOUT COMPRESSION REINFORCEMENT
BATES ENGINEERING, INC.

-M +M -M +M -M +M +M -M +M
INPUT Slab Slab Slab Siab Abutment Abutment Abutment  Slab Slab
edge deck edgedeck - ddeck cldeck edgedeck edgedeck fooling transvy transv
faceabut cirspan faceabut cirspan bottomslab top footing

M factored kf 240.00 80.00 223.00 116.00 257.00 34.00 44.00 46.00 20.00
Width b in 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
Height h In 36.00 17.88 42.00 24,00 36.00 3600 - 30.00 31.80 23.10
EffdepthtoAs,d  In 32.88 16.32 38.88 22.44 33.38 33.50 26.44 27.68 20.60
Eff depth to A's, & in 1.50 313 1.50 3.13 2.38 2.50 2.50 2.50 4.00
Tension AS sqin 200 2.00 2.00 2.00 2.00 0.79 0.79 044 0.44
Compression A's  sqin 1.00 1.00 1.00 1.00 0.44 0.79 0.79 0.44 0.44
Conc s th fc ksi 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
Steet yield ksi 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
Applied Mf ki 240.0 80.0 223.0 118.0 257.0 34.0 440 48.0 200
Ps <=1y kst 60.00 58.85 €0.00 60.00 €0.00 5000 60.00 60.00 58.46
5o b 0.026 0.028 0.025 0.027 0.024 0.025 -0.028 0.025 0.025
rho 0.005 0.010 0.004 0.007 0.005 0.062 0.002 0.001 0.602
(As-A's)(bd) 0.003 0.005 0.002 0.004 0.004 0.000 0.000 0.000 0.000
beta 1 0.825 0.825 0.825 0.825 0.825 0.825 0825 . 0.825 0.825
85*beta 1........ 0.008 0.032 0.007 0.024 0.012 0.013 0.016 0.015 0.033
in 1.307 1.307 1.307 1.307 2.039 0.000 0.000 0.000 0.000

phi*Mu kf 286.2 129.9 340.2 184.9 288.5 110.2 85.1 49.8 32,9
1.2*Mer kf 108.7 26.8 152.4 50.7 1121 1129 70.3 771 427
phi*Mu/Mf 1.19 1.62 1.53 1.59 112 3.24 1.93 1.08 1.64
240.0 80.0 223.0 116.0 257.0 45.3 58.7 61.3 26.7

min phi*Mu kf
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REINFORCED CONCRETE BEAM

LOAD FACTOR ANALYSIS - RECTANGULAR SECTION
WITH OR WITHOUT COMPRESSION REINFORCEMENT
BATES ENGINEERING, INC.

EDGE OF DECK
-M -M -M -M -M -M -M M

INPUT Slab Slab Slab Slab Slab Slab Slab Slab
face abut cfr span
M factored kf 285.00 234.40 199.74 84.50 73.70 65.60 61.25 59.65
Widith b in 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
Height h - in 35.88 30.24 26.40 23.40 21.00 19.20 18.24 17.88
Effdepthto As, d  in 3276 2712 23.28 20.28 17.88 16.08 15.12 14.76
Effdepthto A's,d' in 1.50 1.50 1.50 1.50 1.50 -1.50 1.50 1.50
Tension As sqin 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00
Compression A's  sgin 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Conc stren?;h fc ksi 4.50 4.50 4,50 4.50 4.50 4.50 4.50 4.50
Steel yield kst 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
Applied Mf kf 285.0 2344 199.7 845 73.7 65.6 61.3 59.7
fs <=fy ksl 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
J5thob 0.026 0.026 0.027 0.027 0.028 - 0.029 0.029 0.029
rho 0.005 0.006 0.007 0.004 0.005 0.605 0.006 0.006
(As-A's)/(bd} 0.003 0.003 0.004 0.000 0.000 0.000 0.000 0.000
beta 1 0.825 0.825 0.825 0.825 0.825 0.825 0.825 0.825
85'beta 1........ 0.008 0.009 0.011 0.013 0.014 0.016 0.017 0.017
in 1.307 1.307 1.307 0.000 0.000 0.000 0.000 0.000
phi*Mu kf 2851 234.3 199.8 84.5 73.7 - 65.6 61.3 59.6
1.2*Mer kf 108.0 74.0 54.5 41.4 32.2 25.0 23.0 219
phi*Mu/Mf 1.000 4,000 1.000 1.000 1.000 1.000 1.000 1.000
min phi*Mu kf 285.0 234.4 199.7 84.5 73.7 65.6 61.3 59.7

+M +M +M +M +M +M +M +M.

INPUT Slab - Slab Slab Slab Slab Slab Slab Slab
face abut clr span
M factored kf 140.30 115.00 97.70 84.20 158.00 141.80 133.10 129.80
Width b in 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
Height h in 35.88 30.24 26.40 23.40 21.00 19.20 18.24 17.88
Effdepthto As, d  in 34.32 28.68 24.84 21.84 10.44 17.64 16.68 16.32
Effdepthio A's,d" - in 313 3.13 3.13 313 313 3.13 3.13 3143
Tension As sqin 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00
Compression A’s sq in 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00
Conc strength fe ksi 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50
Steel yield fy ksi 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
Applied Mf kf 140.3 115.0 7.7 84.2 158.0 141.8 1331 128.9
fs<=fy ksi 60.00 60.00 60.00 60.00 60.00 . 60.00 59.46 58.85
75rhob 0.026 0.026 0.027 0.027 0.028 0.028 - 0.028 0.028
rho 0.002 0.003 0.003 0.004 0.009 0.009 0.010 0.010
{As-A's)/(bd) 0.000 0.000 0.000 0.000 0.004 0.005 0.005 0.005
beta 1 0.8256 0.825 0.825 0.825 0.825 0.826 0.825 0.825
.85'beta 1........ 0.015 0.018 0.021 0.024 0.027 0.030 0.032 0.032
a in 0.000 0.000 0.000 0.000 1,307 1.307 1.307 1.307
phi*Mu kf 140.4 115.0 97.7 84.2 157.9 141.7 13341 1298
1.2Mcr kf 118.5 82.8 62.1 48.0 38.0 313 28.0 26.8
hi*Mu/Mf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
140.3 115.0 97.7 842 158.0 141.8 133.1 120.9

min phi*Mu kf
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REINFORCED CONCRETE BEAM
LOAD FACTOR SHEAR CAPACITY
BATES ENGINEERING, INC.

INPUT

Width b in *
Height h in o
Eff depth in *
As st
phi *k
fc ksi **
Av sl b
s n
fy ksi **
vi k
Ve=2{fc)*.5*b*d k
Vs=Avtiy*d/s k
phi*Vn k
phi*Vn/VF

12
30
28.44
254
0.85
4500

10

36
46

39
1.08

181



RETAINING WALL ON SPREAD FOOTING DESIGN - LOAD FAGTOR - ENGLISH

PLAINS ENGINEERING, INC.
Mw= moment about face of wall
Mb= moment at base of wall

Design H f
Es ksi
Y ksi
Pc ksl
n
phi deg
theta deg
beta deg

delta
Coulomb Ka
Active EFP kef

—

Kp
Passive EFP kcf
Rankine Ka

Active EFP kcf
Kp
Passive EFP kcf
Active EFP per design kcf
Passive EFP per design kcf
Active EFP for heed kef
Vert Pressure on back face kcf
Soil Weight kcf
Minimum bottom of footing cover f
Height of surchame
Friction factor, tan{phi} per Bowles
Friction factor per design
Concrete Weight kof
P rai) kif
Mw rall kfif
Horizontal rail load R k
Height of R above H f
Allowable bearing pressure (ref) psf
Footing width W f
Toe width C
Hesl width B
wall thickness at top
Wall thickness atbase T
Batter
Footing thickness F
Soil thickness over toe
Max, dist. from foe to key
Distance from toe to key K
Shear key height
Shear key width
Overturning F5= Mr/Mot
$liding FS = FriFs
Toe pressure, ft (M max) ks
Mb due to EFP kf
Mb due to surcharge kf
©kf
kf
kf

= = .
g5 ™ —-—;o--n-«-n-n

Mb dfue to rail load
Sum Mb

Mf LF=13*1.3*EFP+1.3*1.67*LL

Tension bar size

Bar spacing in
Wall reinf, bar dia. in
Effective depth, d in
Wall reinforcing at base, As siif
Compression bar size #
Bar spating ’ in
Wall refnf. bar dia. in
d' in
Woall reinforcing at base, A's silf

Pa<=fy ksi
{As-A's¥(bd)

beta 1

85%beta1........

a

phi*Mu

in
kf
phi*MuM >= 1 CH
min phi*Mu : kf
3
kif
ksi

-

1.2 Mer {ref only)
Shear at base, Vb
Shear stress, fv

75 rho bithe >= 4 CHECK

Mot= overtuming moment
Mr= resisting moment

L

e

REF.
REF,
REF.

7.131

18.0

181.17

14727
£8.14
13.47

15.50

182



k -_,_.J"J

i

Design H f 1900 1300 1875 1550 2067 1500 2t11 1550
Ph K 1246 827 1208 858 1308 877 1368  9.81
Pv x 341 156 301 214 23t 288 241 300 1 8 3
Mot due to EFP kf 0623 3426 0149 5480 10643 5631 11281  €6.60
Mot due to EFP for heel " 4717 1679 4485 2691 5808 2607 5050  30.83
Mot due to surcharge kf 1281 643 1239 881 1328 9.1 1387 1016
Mot due to rail load Kf go0 D00 00D 00D 000 000 000 000
Sum Mot W 10004 4068 10387 €370 11870 6542 12648  T7B.IT
P wall K 404 244 398 291 491 300 601 330
Mw wall Kf 294 154 290 184 398 204 406 236
P soil K 1179 714 1052 752 1384 752 1535 11.36
Mw 50l Kf 488 280 408 255 831 284 739 521
P g kif 385 225 400 345 420 320 420 320
Mw fig kf 180 338 43¢ 086 210 107 420 747
P key Kkl 020 030 040 040 050 050 050 050
Mw key K 186 180 227 193 342 250 367 350
P soil on toe kit 363 242 308 198 215 185 231 149
Mw soll on tos K 1089 363 -1078 5084 687 413 893 223
P soil ki 3.1 16 30 2.1 23 27 24 3.0
Mw Pv W 213 g4 180 M8 173 152 183 230
Sum P (ind. rail) KIf 2671 1611 2499 1840 2790 1855 2079 2285
Sum Mw K 6561 3831 5300 3425 8283 4311 8818  BE.20
Xr= (Sum Mw)/Sum P+C f B46 538 912 788 047 . 732 930  B7T7
Mr= (Sum PXr ki 2959 866 2280 1447 2643 1358 2769 1547
Ovestuming F5= Mr/Mot 207 213 249 227 223 208 218 202
Sliding force Fs K 1248 627 1208 &58 1308 877 1368  0.81
Passive pressure on inert block k 1331 1127 1308 087 1350 1056 1444 1294
Stiding friction k 590 384 550 407 B40 397 684 496
Resisting force Fr k 1921 1491 1858 1394 1089 1453 2128 1791
Sliding FS = FrFs 154 238 154 182 152 186 156 183
S fig = WAI6 2746 1350 2061 2204 3267 1886 3267 1808
MrMot 1168 459 1241 808 1458 704 1504 780
ec 204 185 170 135 178 154 185 192
q per CDOT procedure 407 3.75 331 273 3.52 3.24 3 4.45
M fig with max EFP for max toe pres 5456 2853 4250 2485 4972 2849 5800 4387
M Rg with min EFP for min tos pres 550 907 -414 314 037 478 538 &1

Width of pres triangle, w (M max)
Width of pres triangle, w (M min)
Toe pressure, ft (M max)

Toe pressure, ft (M min)
Pressure gradient, d (M max)
Prassure gradient, d (M min)

18.63 11.81 20,49 17.76 2088 - 1628 2048 14:94
. 273 352 3.24 3.91 4.46
228 248 1.74 1.46 200 1.85 229 257

gggg“"aag=aa
-
]
w
a
w
8

0.12 0.21 0.08 0.08 0.10 0.10 0.1 017

Heel pressure min, fh ksf 0.09 0.00 0.44 0.47 047 0.24 0.35 0.00
Hesl pressure max, fb ksf 1.88 1.12 201 1.74 1.98 1.83 1.96 1.74
Pres at face of wall, fw (M max) ksf 2.2 244 1.80 1.55 210 1.83 238 315
Pres al rear face of wall ksf 1.7 1.88 1.45 1.30 1.7 1.42 1.93 252
M heel at rear face of wall kf 25.34 14.15 18.76 12.16 29.35 12,65 35.84 26.71
-Mf kf 42,82 23.91 31.70 20.55 4961 21.38 60.58 45,14
Bar size # hiad ) 7 7 [ 9 1] 2 7
Bar spacing In b 12.0 120 120 120 120 120 120 12,0
Heel reinforcing bar diameter In 1.00 0.88 0.88 0.75 113 0.75 113 0.88
Effective depth, d in 21.50 17.57 21.56 21.63 21.44 21.63 21.44 21.66
Hest reinforcing, Asht, top s 0.79 .60 0.60 0.44 1.00 044 1.00 0.60
Compression bar size # i

Bar spacing in - el 18.0 18.0 180 180 . 180 18.0 180 18.0
Wall reinf. bar dia. In 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
d' in 200 200 2.00 200 200 200 200 2.00
Wall reinforcing at base, A's sitf .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fs <=fy ksi 60.0 80.0 60.0 80.0 60.0 80.0 80.0 60.0
75 rho bitho >= 1 CHECK 8.82 8.20 11.97 14.77 701 14.77 7.0 11.07
{As-A'sY(bd) 0.00 0.00 0.00 0.00 0.00 000 000 000
beta 1 0.83 0.83 033 0.83 083 0.83 Q.83 0.83
85%beta1........ 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
a in 1.03 0.78 0.78 0.58 1.31 0.58 1.3 0.78
phi*Mu Kf 74.80 48.37 57.16 4225 93.53 4225 93653 57.18
phi*MWMf >= 1 CHECK 174 184 180 206 189 198 154 127
mwin phi*Mu kf 57.08 31.87 42,26 27.40 58.14 28.50 60.56 58.14
1.2 Mcr (raf only) kf 58.14 40.39 58.14 58.14 58.14 58.14 58.14 5814
Downward shear at d from wall, V k 5.78 362 4.79 3.38 6.32 347 1.58 5.32
Shear stress, v ksi 0.02 0.02 0.02 0.04 0.03 o.M 0.03 D02



'x

Design H

+M toe at face of wall

M

Bar size

Bar spacing

Toe reinforcing bar diameter
Effective depth, d

Toe reinf, Ast, bot, + heel reinf. bot.
Compression bar size

Bar spacing

Wall reinf. bar dia.

dI

Wall reinforcing at base, A's

s <=fy

75 rho birtho >= 1
(As-A's){bd)
beta 1

1.2 Mcr (ref only)

Toe pressure at d from waell, fd
Upward shear at d from wall, Vd
Shear stress, fv

+M heel, no backfill, wind
Mf

Bar size

Bar spacing )

Heed reinforcing bar diameter, bot
Effective depth, d

Heel reinforcing, Ashb, bot
Compression bar size

Bar spacing

Wall reinf. bar dia.

d

Wall reinforcing at base, A's

fs<=fy
75 rho bitho >= 1
(As-A'sN(bd)

min phi*Mu
1.2 Mcr {ref only)

-

O ITSTREE

in
in

silf

ksi
CHECK

CHECK

i

i

B

19.00

4581
7742

-0.63
19.28

13.97
58.14

13.00

10.20
17.24
8
120
1.00
18.50
1.10
7
12.0
0.88
244
D.60

60.0
16.08
0.00
0.83
0.02
-0.38
16.48
424
CA N

18.7%

50.68
86.61

16.50

30,60
51.87
10
120
1.25
20,38
1.68
8
120
0.75
2.38
0.44

60.0
461
0.00
0.83
002
149
136.34
2863
58.14
58.14

20.87

51.00
88,19
9

8.0
113
20.44
231
9
120
1.13
256
1.00

0.0
348
0.01
0.83
0.02
171
195,87
227
86.19
58,14
2.4
14.28
0.08

5.81
12,62
5
12.0
063
20.69
0.3
9
12.0
1.13

15.00

28,77
45.24
8
120
1.00
20.50

o3

12.0
0.75

0.44

60.0
19.69
0.00
0.83
0.02
-0.17
24N
3.7¢
§.48
58.14

2111

48.83
82.53
L)

6.0
1.13
20.44
2.3

15.50

120

0.60

60.0
18.69
0.00
0.83

0.02

22.03
10.89

270
5814

1814



VI. Independent Quantity
Check



No.

206

206

206

206

206

208

- 206

206

403

403

ftem

TENNYSON STREET BRIDGE
QUANTITY CHECK
Bates Engineering, Inc.

Description

Structure Excavation

Struc_ture Excavation

Structure Backfil (Class 1)

Structure Backfill (Class 1)

Structure Backfili (Class 2)‘

Structure Backfil (Class 2)
Mechanical Reinf Soil
Mechanical Reinf Soil

HBP (Grading S)
HBP (Grading S)

© Unit

cY

CcY

cY
CcY

cY

cYy

CY

cY

Ton
Ton

Location

Abut 1

Abut 2

Abut 1

Abut 2

Abut 1

Abut 2

Abut 1

Abut 2

Superstr

L

8.54
24.00
2.50

8.54

21.00
2.50

5.50
20.00

5.50
17.50

2.50
4.66

2.50
475

32.62
3.04

26.74
3.04

55.82

App Slabs  29.01

w

51.00
51.00

51.00 .

51.00
51.00
51.00

51.00
51.00

51.00
51.00

51.00

51.00

51.00
51.00

51
51.00

51
51.00

36.00
36.00

H No. Unit Unit Volume
Weight Convers

23.70 .

10.75
4.66

21.20

9,26

4.75

19.76
10.00

17.49
8.75

4.66
4,66

475
475

14.68

1.00 -

12.57
1.00

0.25
0.25

0.07
0.07

0.037
0.037
0.037

0.037
0.037
0.037.

0.037
0.037

0.037
0.037

0.037
0.037

0.037
0.037

0.037
0.037

0.037
0.037

382.31
487.33
22.01
891.85
341.98
366.92
2243
731.33
162297

205.28
377.78
583.06
181.70
269.24
470.94
1054.00

22.01
41.02
63.02
22.43
42.62
65.05
128.07

904.58

-11.50.

893.08
635.01
-11.50

62351

35.17
18.28
53.44
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514 Traffic Railing
514 Traffic Railing

514 Bikeway Railing (Steel)
514 Bikeway Railing {Steeil}

515 Waterproofing (Membrane)
515 Waterproofing {(Membrane})

601 Concrete Class D (Bridge)

601 Concrete Class D (Bridge)

601 Concrete Class D (Bridge)

601 Concrete Class D (Bridge)

LF
LF

LF
LF

SY
SY

CcY

CYy

cY

CcY

Superstr
App Slabs

Superstr
App Slabs

Superstr
App Slabs

Superstr

App Slabs

Abut 1

Abut 2

55.82
29.01

55.82
29.01

55.82
29.01

55.82
56.83
50.75
3.04
0.51

14.51
14.51
3.04

3.04
11.04

3.04
11.04

36.00
36.00

7.50
51.00
51.00
51.00
51.00

7.50
51.00
51.00

51.00
51.00

51.00
51.00

1.40
1.75
0.50
1.50
1.00

1.40
1.00
1.00

17.35
2.50

156.33
2.50

NN

-1.00

0.111
0.111

0.037
0.037
0.037
0.037
0.037

0.037
0.037
0.037

0.037
0.037

0.037
0.037

186
ok
58.03
169.66

111.64
-58:03
469:66 [/l b4

223.27
116.06
339.33

43.45
187.33
47.93
17.24
-1.92
294.03
22.58
54.80
11.50
88.89
99.77
52.13
151.91
88.16
5213
140.29
675.11



187
Tennyson Street Bridge over Lakewood Guich
REINFORCING BAR LIST
Plains Engineering, Inc.
May 27, 2003
BARLIST |
— Mark Tocanon No. Type AT B C. i Lengﬂgt;
BRIDGE DECK
4 B 001 [Conduit rack dowels 174 3 0.667 2.833 1 783
4B 002 [Bars af approach slab 04 2 2.000 2.000 470 |
B 003 |Bars af approach slab 104 2 T.500 1.500 312
1]
5B 001 (Conduit rack bar a8 ot 2000 319
5B 002 |sidewalk fransverse o8 3 1.290 10863 1 41
5B 003 |Sidewalk longiudinal 34 Str. { 55.500 1887
5 B 004 JApproach slab dowels 102 2 3.000 0.833 3491
1}
6 B 001 |Sidewalk dowels 12 2 1.250 3.167 495
Sidewalk dowels 110 2 1.250 2000 468 ]
6 B 003 |Top mal ransverse 58 oftr. 51.477 20872 |
6 B 004 |Boftom mat transverse 58 StF. 51417 2087 |
o B U005 |Ends transverse 4] ofr. 21.417 U9
1]
9B 001 |Top mat longiudinal 52 Sitr. 55.333 2877
U B 002 |Boltom mat longiudinal 2z Sir. 56.500 113
g B 003 [Bottom matTlongitudinal 100 3 349,500 2.000 1.667 4317
' 0
1]
(1]
0
0
0
0
[4]
4]
4]
1]
(4]
000 ft #3 @ 0.376 Ib/f = 0 b
151105 ft #4 @ 0.668 bff = 1009 b
313833 f # @ 1.043 Ibff = 3273 b
723508 ft # @ 1.502 ibff = 10867 b
000 ft #7 @ 2.044 Ib/f = 0 ib
000 ft #83 @ 2.670 bff = 0 tb
7307.02 ft 849 @ 3.400 Ibff = 24844 b
000 ft #10 @ 4.303 Ibff = 0 ib
000 ft M1 @ 5313 b/ = 0 Ib
000 ft #14 @ 7.650 Ibff = 0 Ib
000 ft #18 @ 13.60 Ib/f = i b
Totai= 39994 |b




| BAR LIST
ar Tocation _NO. ype | AT B C. R Tength, it |
ABUTMENT T EPOXY '
9B 005 [Backtace vertical 103 k] T2.000 2'_.500 18.510 340U
1]
ABUTMENT 1 BLACK ™ 0
(1]
4B 007 [Walllies 424 3 0.375 2.007 0.375 1449
6 B 001 |Front face vertical 52 Sfr. [ 18.625 069 |
— o6 B 002 |Back face horizontal 18 ofr. 51375 820
6 B 003 [Frontiace norizontal 18 otr. 51.37/o 925
6 B 004 |Fooling fop and boltom 24 Sfr. 51375 _ 1233
]
8 B 007 [Back tace dowels 22 2 6.500 3.000 ' 494
8 B 002 |FrontTace dowels 52 ) 6.500 | 3.000 494
8 B__003_[Foofing fop longifudinal 52 Str. T0.667 555 |
0
T B 001 |Footing bottom longit a2 3 2.083 10.500 2083 {63
1]
0
0
0
0
0
0
0
0
4]
0
0
1]
0
— EE— — U=
BAR SUMMARY

000 f& #3 @ 0.376 bif = 0 Ib

144881 ft #4 @ 0.668 ibff = 968 Ib

000 ft #5 @ 1.043 = 0 b

405100 ft #6 @ 1.502 bff = 6085 |b

000 ft #7 @ 2.044 Ibff = 0 b

154268 ft # @ 2.670 Ib/f = 4119 b

416269 ft #9 @ 3.400 Ibf = 14153 Ib

000 ft #10 @ 4.303 A= 0 Ib

000 ff #1171 @ 5313 bff = 0 b

000 ft #14 @ 7.650 bff= 0 b

000 ft #18 @ 13.60 Ibff = 0 b

Total= 25325 b




189
| BAR LIST
ark —Locaton NO. AT B, 7 C. 1 Cength, T |
—————— . ——— e —
ABUTMENT 2 EPOXY
OB 005 |Backlace vertical 103 T2.000 | 2500 76.240 3766
: 0
ABUTMENT 2 BLACK 0
. - Y
18 001 [Wallties 308 0375 2667 0.375 1360
0
B B 001 |FrontTace vertical 52 16.583 862 |
B B 002 |Back face horizontal 18 BE1375 025 |
8 B 003 |Front face horizontal 18 51.37% 025
6 B 004 |Footing top and botiom 24 51.375 1233
0
~8 B 001 |Back face dowels 57 6.500 3.000 404
8B 002 [Front face dowels 52 . 6.500 3.000 494
8B 003 [rooting top longitudinal 52 10.667 505
0
98 001 |Foolng boftom fongit 52 Z.083 10.500 2.083 763 |
: 0
0
0
0
0
0
0
1]
0
0
0
()]
0
1]
L L U
BAR SUMMARY

000 ft #3 @ 0.376 bff = 0 Ib

135997 #t #4 @ 0.668 bl = 908 b

000 ft #5 @ 1.043 Ib/f = 0 b

304483 ft # @ 1.502 b/ = 5925 b

000 ft #7 @ 2.044 Ib/f = 0 tb

154268 ft #8 @ 2.670 Ibff = 4119 b

302888 ft #9 @ 3.400 Ib/f = 13358 b

000 ft #0 @ 4.303 foff = 0 Ib

000 ft #11 @ 5.313 bff = 0 ib

000 ft #14 @ 7.650 tb/f = 0 b

0.00 ft #18 @ 13.60 ib/f = 0 b

Total= 24311 b
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BAR LIST
— WaTK L-ocation NO. Type AT | B, 1 .1 | Tengtn, 11 |
APPROACH SLABS
4B 001 [Conduit rack dowels' 90 3 0.667 1.411 1 278
7B 002 [Top longitudinal 70 5 0.667 0.583 14367 1167
7B 003 [Sleeper fongiudinal 70 5 2667 0.583 0.75 508 |
0
5 B 001 [Condull rack bar 32 Sir. 5.500 176
5B 002 |Sidewalk Iransverse 32 3 1.250 7.083 1
5B 003 [Sidewalk longitudinal 60 Str. 12167 850
5B 004 |Top and boffom transv 60 Str. 51417 3085
BB 005 [Sleeper fransverse 12 SI. 51317 617
0
B8 001 [Sidewalk dowels 60 Z T.250 2.083 200 |
BB 002 |Sidewalk dowels 60 Z 1.250 1.833 185
6 B 003 |Bottom longftudinal 204 Str. 14167 2890 |
0
0
0
0
0
0
0
0
0
0
1]
0
0
0
0
1]
3 0
- BAR SOUMMARY

000 ft #3 @ 0.376 to/f = 0 b

195184 ft # @ 0.668 to/f = 1304 b

502669 ft #5 @ 1.043 lo/f = 5243 b

3275.05 ft # @ 1.502 o/ = 4918 b

000 ft #7 @ 2.044 Io/f = 0 ib

000 ft #8 @ 2.670 Ib/f = 0 ib

000 ft #9 @ 3.400 Ib/f = 0 ib

0.00 ft #10 @ 4.303 Ib/f = 0 Ib

000 ff #11 @ 5.313 Ib/f = 0 Ib

000 ft #14 @ 7.650 Ib/f = 0 b

000 ft #18 @ 13.60 Ib/f = 0 Ib

Total= 11466 |b




TENNYSON STREET WALLS
QUANTITY CHECK
Bates Engineering, Inc.

ltem Description
No.

514 Bikeway Railing (Steel)
514 Bikeway Railing (Steel)
514 Bikeway Railing (Steel)

601 Concrete Class D (Wall)

601 Concrete Class D (Wall)

601 Concrete Class D (Wall)

601 Concrete Class D (Wall)

605 Geocomposite Drain

Unit

cY

103 4

cYy

SY

607 Fence Chain Link (54 Inch) LF

Location

SW Wall
SE Wall
NE Wall

SW Wall

SE Wall

NW Wall

NE Wall

SW wall

SE wall

NW wall
NE Wall

SE wall
NW Wall

19.50
64.50

w

1.33
14.00
1.58
10.67
1.33
10.67
1.42

1.33
10.67
14.00

1.42

1.58
14.00

1.33
14.00

1.33
9.00
1.25
1.33
12.83
1.42

1.33
13.33
1.42
11.50
1.25

H No. Unit Unit

2.50
2.00
21.33
4.00
2.50
2.00

15.83 -

2.50
2.00
200
14.50
17.26
3.16
250
2.00
21.67

1.50
1.67
13.11
1.50
200
16.99

2.00
2.00
18.13
200
14.88

9.39
275

2.75
8.25
11.75
5.75

6.25

Weight Convers

0.037
0.037
0.037
0.037
0.037
0.037
0.037

0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037

0.037
0.037
0.037
0.037
0.037
0.037

0.037
0.037
0.037
0.037

0037

0.111
0.111

0.111
0.111
0111
0.111

0.111
0.1

Volume

40.00
74.50
32.00

146.50

2.84
23,85
27.52

1.58

2.10
13.43
14.99
86.31

9.1
32.25
34.38
31.06
34.55

1.64

2.59
21.78
2541

192.79

1.07

8.06

8.80

373
48.01
45.02

114.69

3.16
15.80
15.22
13.63
11.02
58.83

452.60

22,95
5.50
28.45
6.72
48.58
26.11
B1.42
41.53
41.53
22.22
0.1
22.33
173.73

19.50
. 64.50
84.00

191
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BAR LIST _
- Vark Cocaton NO. fype A it BT C. it Leng@
RETAINING WALLS
NWWALL ]
’ 0
5 W 001|ReyTongifudinal 4 Sir. | 64.670 259
I 5 W 002|Rey transverse 15 3 2.150 1.000 275 08
5W_ 003|Key fransverse 51 3 3.083 | 1.000 3.083 365
5 W 004|Fooling boffom fransverse 15 Sir. 8.667 130
T W _Q05{Fooling boffom fransverse 51 Sfr. 12500 630 |
5 W 008 |Fooling longitudinal 20 Sir. 16.833 337 |
5 W __ 007 |Fooling fongitudinal 28 Str. | 50.167 7405 |
5 W~ 008[Front dowels 66 2 3.500 T.000 297 |
5W__ 009|Front wall verfical 66 Sir. 16.125 1069 |
5 W 010|Wall horizontal 20 Sir. 67.167 1746
5W 011 [Wall honzontal 2 ofr. 56.280 113
5 W 012|Wall horizontal Z SIr. 47.880 96 |
5 W 013 [Wall horizontal 2 Str. | 39.500 79
5 W 0T4]Wall honzontal 2 olr. 31.110 b2
5 W 015[Wall honzontal p ofr. 22.720 49
5 W 016|Wall Forizontal 2 Sir. | 14.220 28
5 W 017|Wall horizontal 2 otr. 5.540 ' 12
. 1]
7TW G01]|Bar C 19 ofr. B8.667 130 |
: 0
8W Q01|Bar A 15 jod 13360 | 4.7667 278
sW Qlz|BarC o1 oftr. 12.500 638 |
8 W 003[BarA _ 5 T 18570 [ 7300 1330
8§W (004|Barb 50 pd 11.000 7.000 925 |
(1]
0
e — ——————x — |
BAR SUMMARY .
000 ft #3 @ 0.376 Ibff = ¢ Ib
000 ft # @ 0.668 Ibff = 0 b
677338 ft #5 @ 1.043 Ib/f = 7065 Ib
000 ft # @ 1.502 Ibff = ] Ib
130,00 ft #7 @ 2.044 Ib#f = 266 th
316897 ft #8 @ 2.670 Ib/ff = 8464 b
000 ft #9 @ 3.400 Ibff = 0 ib
000 ft #10 @ 4.303 Ibff = 0 ib
000 ft #11 @ 5,313 Ibff = 0 b
000 ft #14 @ 7.650 Ibff = 0 ib
000 ft #18 @ 13.60 Ibff = 0 b
Total= 15794 |b




BARLIST :
— W&k — Tocaton = NG. lyge [ AR B R T, T Tength, 1|
RETAINING WALLS
NE WALL 4]
. (Y]
5W UU1|Key Tongitudinal 4 ofr. 31.667 127
5 W _ 002|Key fransverse _ 33 3 3.583 1.000 3.584 269 |
3[Fooling bottom fransverse 17 Sir. 73.000 e rill
5 W 004|Footing botiom fransverse 16 St 11.16/ 179
5 W 005|Foofing longifudinal 24 Str. | 31.667 760 |
5 W 006]Foofing longifudinal 4 ofr. 15.667 63
5 W 007{Front dowels 33 P 3.500 1.000 149
5 W 008|Front wall verfical 33 Sfr. 16.333 539 |
S W 009|Wall horizontal 28 Sir. | 31.667 887 |
5 W 010{Wall horizontal 2 Sir. 20,750 D4
5 W OTT|Wall horizontal Z St | 21.820 44
5 W 012|Wall horizontal 2 ofr, 16.880 34
5 W 013|Wall horizonfal 2 Sir. 11.9/0 24
EW 014|Wall horizontal pd olr. 7.050 14
: [4]
6 W QOf|BarC 16 otr. T1.767 1/9
V]
7 W (0TjBar ¢ 17 Sir. 13.000 £21
. 4]
gawW 00TlBar A 17 2 19./10 .50 480
aW 00ZBarbB 16 2 TT.000 | 8.500 312
(1]
TOW 001|Bar A 16 pd 16.460 1.167 378
[]
T
1]
4]
BAR SU
000 ft #3 @ 0.376 Ib/f = 0 Ib
000 ft #4 @ 0.668 Ib/f = 0 Ib
336159 ft # @ 1.043 Ibff = 3506 Ib
17867 f& #6 @ 1.502 Iby/f = 268 b
22100 ft #7 @ 2.044 Ibff = 452 ib
79157 ft #8 @ 2.670 Ibff = 2113 b
000 ft # @ 3.400 Ibff = 0 b
37803 ft #10 @ 4.303 Ib/f = 1627 b
0.00 #t 11 @ 5313 tbif = 0 Ib
000 ft #14 @ 7.650 Ibif = 0 Ib
0.00 ft 8 @ 13.60 Ibff = 0 Ib
Total = 7966 b
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BAR LIST
BLLELS Location No. ype | AR BT | C Cength, 1t |
RETAINING WALLS
SEWALL ]
]
4 W 00T[Step transverse o ofr. 10.333 62
0
5 W 001]5tep longitudinal 22 2 2.000 4,750 140
ST W _002|Keylongifudinal 4 Str. | 20567 33
SW__003{Key longitudinal 4 Sfr. [ 76.667 307
5 W 004iKey fransverse 96 3 4083 7000 40833 880 |
5 W __00G|Footing bottom fransverse 55 Sfr. 73.067 752 |
5 W 006 |Fooling boitom transverse 41 Sk 10.333 429
5 W 007 |Foofing longitudinal 22 Str. | 41.830 020 |
— 5 W__00B|Footing longitudinal 30 L] 54.000 1620
— 5 W 00%|Front dowels 96 2 3.500 1 432
5 W 010|Front wall verfical 70 Str. | 15.583 1184
5 W OTT|Front wall vertical 21 otr. 21.000 457
5 W 012[Wall horizontal 4] otr. 19.667 1186
5 W 013|Wall horizontal 30 ofr. 97.1o7 2915
5W_014|Wall horizontal 2 Sir. 33.500 167 |
5 W _015|Wall horizontal . Sfr. 690.917 140
T W 016|wall horizontal 2 ofr. 23.833 108
5W  017[Wall honzontal 2 Str. 40,200 81|
i 5 W 018|wWall horizontal 2 oir. 26.667 53
: _ 0
B W 0O01|BarC 41 ofr. 10.333 424
Y]
8W oOiBarA 41 2 16.200 0.333 920 |
— oW 001|BarA 35 2 19.000 8.167 95T |
—OW 002|BarC 55 Sir. | 13.667 752 |
9W  Ou3|Bar A 21 pd 23.200 8.167 660
9W 004|BarB 21 2 10.500 8.167 39271
W uub|Bar B 35 2 T0.500 8167 653
BAR SUMMARY
000 ft #3 @ 0.376 Ibff = 1] b
6200 ft ¥4 @ 0.668 Ib/ff = 41 Ib
1078258 ft # @ 1.043 Ib/ff = 11246 Ib
42365 ft #6 @ 1.502 Ib/ff = 636 b
000 ft #7 @ 2,044 b/ = 0 ib
92590 ft #8 @ 2.670 b/ = 2472 b
340760 f #9 @ 3400 Ib/f = 11586 b
000 ft #10 @ 4.303 Ib/f = 0 ib.
000 ft #11 @ 5313 thif = 4] Ib
000 ft #¥14 @ 7.650 ib/f = 0 b
000 ft 18 @ 13.60 b/f = 0 Ib
Total= 25982 b




BAR LIST .
Wark Tocation NO. TYpe AT B, T C, T Cefgth, T |
RETAINING WALLS
SWWALL : 0
- ]
4 W 001|Sfep fransverse ] S| 10.333 B3
- 4]
EW_ 001|Step longitudinal 22 2 2.000 5583 167 |
5W  002{Key longitudinal 4 Sir. 17.bb7 11
5 W 003|Key longitudinal 4 SF. 22.667 o1
5 W 004|Key fransverse .5 3 4083 T.000 40833 370 |
5 W 005|Fooling boftom fransverse 24 Str. { 13.667 T 328
B W 006|Fooling boffom transverse 19 Sir. T0.333 196
5 W 007 |Footing fongitudinal 30 Str. | 22.667 ' 680
5 W 008|Fooling fongitudinal 22 Str. T7.667 389 |
5W__009|Front dowels 1 2 3.500 T 185
5W 010 |Front wall vertical — 19 Str. 15.667 208 |
5 W 011|Front wall verfical 22 ~ Slr. 21.740 4565
5W_ 012|Wall horizontal 8 Str. | 21.667 173 |
5 W __ 013|Wal horizontal 34 Sir. 19,667 1335
5W _ 014|Wall horizonfal 2 L7 26.000 b2
5W__ 015|Wall horizontal Z Str. T2.500 _ 25 |
. . - [+ I
7T W 0OUt|BarC 19 ofr. 10.333 196
: - . iKY
B W _ 001|Bar A . 19 ] 17.417 4,333 413
BW 0QU02|Bar B 18 ] 7.000 4£.333 204 |
- [4)
W 007[BarC 24 St | 13.667 - 328 |
gW 002|BarA 22 2 22880 | 7.567 B2
gW 0U3|BarB 24 Z 11.500 7667 ) 4271
(4]
e — = e ]
BAR SUMMARY
000 ft #3 @ 0.376 Ib/ff = 0 Ib
8267 it M4 @ 0.668 Ibff = 55 Ib
484328 ft #5 @ 1.043 Ibff = 5052 Ib
000 ft #H @ 1.502 Ib/f = 0 Ib
19633 ft # @ 2.044 Ib/f = 401 Ib
61724 fi # @ 2.670 Ib/ff = 1648 b
1421.70 & #9 @ 3.400 Ib/f = 4834 b
0.00 ft #0 @ 4.303 o/ = o b
000 ft #11 @ 5.313 Ib/f = 0 Ib
0.00 ft #14 @ 7.650 Ib/f = 0 b
0.00 ft #18 @ 13.60 Ib/f = 0 Ib
Totai = 11980 Ib




VII. Bridge Rating



., N

COLORADO DEPARTMENT OF TRANSPORTATION ' Stucture ¥ D.IG_LQ QZ d

LOAD FACTOR RATING SUMMARY - [Saehghway ¥

Rated using ZE z z Satwch 1D,
gmm " _ Srocre e ‘
Winterstam "93““"5 Pardielstucture®

Structural member S/ﬂ é |

Metric ons  (Tons)

ImemQty 43 3 W‘]) _

owars | 72.2 (79.6)
Type 3 truck ( )

Type 352 truck

R e B B S | N

| e | e ] e
4
— e | |

|
Type ?,-2 truck ( )
(

Permit truck _

b | Type 352 Truck
' Iterstate 34.5 metric fone (35 o]
] Colorado 28,6 metric tons (2.5 lons)

TypeSTmck' : _
Intersixte 21.8 mutic kons (24 tons)
Colorada 24.5 metric hons (27 tors)

( } ( ) ( )
Meatric tons Tons . Marictons Tons ; Meticions Tens

Comments

Tamg.rbn Shreef over Lakewood Gulcthr
Frofect No. PZ 73302_517

Ratoghby - Chockod by : : Da®
,ﬁMQM 4-F-03 _l_
Previous editions are cbsolete and may not be used COOT Form sTI8T 135
1.23
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TENNYSON STREET BRIDGE
OVER LAKEWOOD GULCH

STRUCTURE NO. D-16-L.G-030A

RATING

For: Kiowa Engineering Corporation
By: Bates Engineering, Inc.
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TENNYSON STREET BRIDGE

SLAB THICKNESS FOR SAP MODEL
Yridge width 51.00 ft
_/arabola length 50.76 f#t
Parabola height 1.500 fi
Parabolaa - 0.002330

Parabola grade -4.16%
Slab t CL, ¢tr span 2.00

Skew _ 80.20 deg

Sta. CL, ctrspan  11+10.75 ft

X at CL, cfr span 41.30 ft
Joint

Pl Sta.
Pl Elev
PC Sta.
PC Elev
Lvc

G1

G2

VCa

Cross slope

Offset

Station

No. SapX SapY Station fromCL ctrspan

1001 10.00 0.00 10+79.45
1002 10.65 375 10+80.10
1003 11.30 7.50 10+80.75
1004 11.81 10.50 10+81.26
1005 12.33 13.50 10+81.78
1006 12.85 16.50 10+82.30
1007 13.37 19.50 10+82.82
1008 13.89 2250 10+83.34
1009 1440 2550 10+83.85
1010 1492 2850 10+84.37
<1011 1544 3150 10+84.89
L1012 1596  34.50 10+85.41
1013 16.48 37.50 10+85.93
1614 17.00 4050 10+86.45
1015 17.51 43.50 10+86.96
1016 18.16  47.256 10+87.61
1017 18.81 51.00 10+88.26

1021 11.52 0.00 10+80.97
1022 12.17 3.75 10+81.62
1023  12.82 750 10+82.27
1024 13.33 10.50 10+82.78
1025 13.85 13.50 10+83.30
1026 1437 1650 10+83.82
1027 14.88  19.50 10+34.34
1028 15.41 22.50 10+84.86
1029 1592 2550 10+85.37
1030 1644 2850 10+85.89
1031 16.96 31.50 10+86.41
1032 17.48 3450 10+86.93
1033 18.00 37.50 10+87.45
1034 18.52  40.50 10+87.97
1035 19.03 4350 10+88.48

. 1036 19.68  47.25 10+89.13
1037 2033 51.00 10+89.78

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00°
2175
25.50

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

11+06.35

11+06.99

11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+46.00 #t
5276.80 ft
10+96.00 ft
5279.41 ft
100.00 ft
-5.02%
0.34%
0.000268
2.00%

Elev Top
ctrspan  Elev

5278.16 5279.48
527821 5279.52
5278.25 5279.57
5278.29 5279.60
5278.33 5279.63
5278.36 5279.67
5278.40 5279.70
527844 5279.74
5278.48 5279.77
527840 5279.68
5278.31 5279.60
5278.23 5279.51
5278.15 5279.43
5278.07 5279.34
5277.99 5279.25
5277.89 5279.15
5277.79 5279.04

5278.16 527940
5278.21 5279.45
5278.25 5279.4%
5278.29 5279.52
5278.33 5279.56
5278.36 5279.59
527840 527963
527844 527966
527848 527969
527840 527961
5278.31 5279.52
5278.23 5279.44
5278.15 5279.35
5278.07 5279.26
527799 5279.18
5277.89 5279.07
5277.79 5278.96

Parabola Joint

X

-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
-26.90
.-26.90
-26.90

-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38
-25.38

Slab t

3.18
3.25
3.33
3.32
345
3.51
3.57
363
3.69
3.63
3.57
3.51
3.45
3.38
3.33
3.25
3.18

2.99
3.07
3.14
3.20
3.26
3.32
3.38
3.44
3.50
3.44
3.38
3.32
3.26
320
3.14
3.07
299

Elem
Slab t

3.12
3.20
3.26
3.32
3.38
3.44
3.50
3.56
3.56

- 3.50

344
3.38
3.32
3.26
3.20
3.12

2.98
3.05
3.12
3.18
3.24
3.30
3.36
342
3.42
3.36
3.20
3.24
3.18
3.12
3.05
2.98



I Joint

No,

l “, 1041

.)1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052

. 1053
1054
1055
1056
1057

1061
1062
1063
1064
1065

-/ 1087
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077

1066 -

Sap X

12,40

13.04
13.68
14.21
14.73
15.25
15.76
16.28
16.80
17.32
17.84
18.35
18.87
19.39
19.91
20.56
21.20

15.90
16.55
17.20
17.71
18.23
18.75
19.27
19.79
20.30
20.82
21.34
21.86
22,28
22.90
23.4
24.06
24.71

SapY

0.00
3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

0.00

3.75

7.50
10.50
13.50
186.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL ctr span

10+81.84
10+82.49
10+83.14
10+83.66
10+84.18
10+84.69
10+85.21
10+85.73
10+86.25
10+86.77
10+87.29
10+87.80
10+88.32
10+88.84
10+89.36
10+90.01
10+900.65

10+85.35
10+86.00
10+86.65

10+87.16

10+87.68
10+88.20
10+88.72
10+89.24
10+89.75
10490.27
10+90.79
10+91.31
10+91.83
10+92.35
10+92.86
10+93.51
10+94.16

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00

- 15.00

18.00
21.75
25.50

25.50
2175
18.00
15.00
12.00
8.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

11+06.35
11+06.590
11+07.64
11+08.16
11+08.68
11409.20
11+09.71
11+10.23
11+10.75
1M+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.18
11+08.68
11409.20
11+09.71
11+10.23
11+10.75
11+11.27
$1+11.79
$1+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
§277.88
52771.79

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top
Elev

5279.36
5279.40
5279.45
5279.48
5279.51
5279.55
5279.58
5279.62
5279.65
5279.56
5279.48
5279.39
5279.31
5279.22
5279.13
5279.03
5278.92

5279.18
5279.23
5279.27
5279.30
5279.34
5279.37
5279.41
5279.44
5279.47
5279.39
5279.30
5279.22
5279.13
5279.04
5278.96
5278.85
5278.74

Parahola Joint

X

-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50
-24.50

-21.00
.<21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00
-21.00

Slab t

2.89
2.96
3.04
3.10
3.18
3.22
3.28
3.34
3.40
3.34
3.28
3.22
3.16
3.10
3.04
2.96
2.89

2.52
2.59
2.67
2.73
2.79
285
291
297
3.03
297
2.91
2.85
2.79
2.73
2.67
2.59
2.52

Elem
Slabt

2.74
2.82
2.88
2.94
3.00
3.06
3.12
3.18
3.18
3.12
3.06
3.00
2.94
2.88
2.82
2.74

240
247
2.54
2.60
266
272
2.78
2.84
2.84
278
2.72
2.66
2.60
2.54
2.47
2.40



s

Joint
No.

. 1081
/1082

1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1004
1095
1096
1097

1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117

Sap X

19.40
20.05
20.70
21.21
21.73
22.25
22.77
23.29
23.80
2432
24.84
25.36
25.88
26.40
26.91
27.56
28.21

22.90
23.55
24.20
24.71
25.23
25.75
26.27
26.79
27.30
27.82
28.34
28.86
29.38
29.90
30.41
31.06
3.

SapY

0.00
3.75
7.50
10.50
13.50
16.50
19.50
2250
25,50
28.50
31.50
34.50
37.50
40.50
43 50
47.25
51.00

0.00
3.75
7.50
10.50

13.50-

16.50
19.50
22.50
25.50

2850

31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL cir span

10+88.85
10+89.50
10+90.15
10+90.66
10+91.18
10+91.70
10+92.22
10+92.74
10+93.25
10+93.77
10+94.29
10+94.81
10+95.33
10+95.85
10+96.36
10+97.01
10+97.66

10+92.35

10+93.00
10+93.65
10+84.16
10+94.68
10+95.20
1049572
10+96.24
10+96.75
10+97.27
10+97.79
10+98.31
10+98.83
10+99.35
10+99.86
11+00.51
11+01.16

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
8.00
12.00
15.00
18.00
21.75
25.50

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

11406.35
11+06.89
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+08.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top Parabola Joint

Elev

5279.01
5279.05
5279.09
5279.13
5279.16
5279.20
5279.23
5279.26
5279.30
5279.21
5279.13
5279.04
5278.95
5278.87
5278.78
5278.67
5278.57

5278.83
5278.88
5278.92
5278.95
5278.99
5279.02
5279.05
5279.09
5279.12
5279.04
5278.95
5278.87
5278.78
5278.70
5278.61
5278.50
5278.40

X

-17.50
-17.50
-17.50
-17.50
-17.50
-17.50
-17.50
-17.50
-17.50
-17.50

.-17.50

-17.50
-17.50
-17.50
-17.50
-17.50
-17.50

-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00
-14.00

*-14.00

-14.00
-14.00
-14.00

Slab t

2.20
2.28
2.35
241
247
253
2.59
265
2.1
2.65
2.59
2.53
2.47
24
2.35
2.28
2.20

1.95
2.02
210
2.16
222
228
2.34
240
246
240
2.34
2.28
2,22
2.16
210
202
1.95

Elem
Slab t

211
2.19
225
2.31
2.37
2.43
2.49
255
255
2.49
2.43
237
2.31
225
2.19
2.1

1.88
1.96
2.03
2.09
2.15

© 221

227
2.33
2.33
2.27
2.21
2.15
2.09
203
1.86
1.88



s

Joint
No.

1121

1122

1123

1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137

1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157

Sap X

26.40
27.05
27.70
28.21
28.73
29.25
29.77
30.29
30.80
31.32
31.84
32.36
32.88
33.40
33.91
34.56
35.21

29.90
30.55
31.20
31.71
32.23
32.75
33.27
33.79
34.30
34.82
35.34
35.86
36.38
36.90
34
38.06
38.M

SapyY

0.00
3.75
7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

0.00
3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL ctr span

10+95.85
10+986.50
10+97.15
10+97.66
10+98.18
10+98.70
10+99.22
10+99.74
11+00.25
11+00.77
11+01.29
11+01.81
11+02.33
11+02.85
11+03.36
11+04.01
11+04.66

10+99.35
11+00.00
11+00.65
11+01.16
11+01.68
11+02.20
11+02.72

11+03.24

11+03.75
11+04.27
11+04.79
11+06.31
11+05.83
11+06.35
11+06.86
11+07.51
11+08.16

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

25.50
21.75
18.00
15.00
12.00
8.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00

21,75

25.50

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11412.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

5278.16

5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
527848
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top Parabola Joint

Elev

5278.66
5278.70
5278.74
5278.78
5278.81
5278.85

5278.88

5278.92
5278.95
5278.87
5278.78
5278.70
5278.61
5278.53
5278.44
5278.34
5278.24

5278.48
5278.53
5278.57
5278.61
5278.64
5278.68
5278.71
5278.75
5278.79
5278.70
5278.62
5278.54
5278.45
5278.37
5278.29
5278.18
5278.08

X

-10.50

.-10.50

-10.50
-10.50
-10.50
-10.50
-10.60
-10.50
-10.50
-10.50
-10.50
-10.50
-10.50
-10.50
-10.50
-10.50
-10.50

-7.00
-7.00
-7.00
-7.00

© -7.00

-7.00
-1.00
-1.00
-7.00
-7.00
-7.00
~7.00
-7.00
-7.00
-7.00
-7.00
-1.00

Slab t

1.75
1.82
1.90
1.96
2.02
2.08
2.14
2.20
2.26
2.20
2.14
2.08
2.02
1.968
1.80
1.82
1.75

1.60
1.68
1.75
1.81
1.87
1.93
1.99
2.05
2.1
2.05
1.99
1.93
1.87
1.81
1.756
1.68
1.60

Elerr_l
Slabt

1.71
1.79
1.86
1.92
1.98
2.04
210
2.16
216
210
2.04
1.98
1.92
1.86
1.79
1.71

1.60
1.67
1.74
1.80
1.86
1.92
1.98
2.04
2.04
1.98
1.92
1.86
1.80
1.74
1.67
1.60



Sap X

33.40
34.05
34.70
35.21
35.73
36.25
36.77
37.29
37.80
38.32
38.84
39.36
39.88
40.40
40.91
41.56
42.21

36.90
37.54
38.19
38.71
39.23
39.76
40.26
40.78
41.30
41.82
42.34
42.85
43.37
43.89
44.41
45.06
45,70

SapY

0.00

3.75

7.50

10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

0.00

3.75
7.50
10.50
13.50
16.50
19.50
22.50
25.50

28.50

31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL ctr span

11+02.85
11+03.50
11+04.15
11+04.68
11+05.18
11+05.70
11+06.22
11+06.74
11+07.25
11+07.77
11+08.29
11+08.81
11+09.33
11+09.85
11+10.36
11+11.01
11+11.66

11+06.34

- 11+06.99

11+07.64
11+08.16
11+08.68
11+09.19
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
2175
25.50

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

11+06.35
11+06.99
11+07.64

11+08.16

11+08.68
11+09.20
11+409.71
11+10.23
11+10.75
11+11.27
1141179
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11415.15

11+08.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top  Parabola Jolnt

Elev

5278.32
5278.36
5278.41
5278.45
5278.48

-5278.52

5278.56
5278.59
5278.63
5278.55
5278.46
5278.38
5278.30
5278.22
5278.13
5278.03
5277.93

5278.16
5278.21
5278.25
5278.29
5278.33

5278.36 -

5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

X

-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50
-3.50

T -3.50

-3.50
-3.50
-3.50

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

000

0.00

Slab t

152
1.59
1.67
1.73
1.79
1.85
1.91
1.97
2.03
1.97
1.91
1.85
1.79
1.73
1.67
1.59
1.52

1.49
1.57
1.64
1.70
1.76
1.82
1.88
1.94
2.00
1.94
1.88
1.82
1.76
1.70
1.64
1.57
1.49

Elem
Slab t

1.54
1.62
1.68
1.74
1.80
1.86
1.92
1.98
1.98
1.92
1.86
1.80
1.74
1.68
162
154

1.54
1.62
1.68
1.74
1.80
1.86
1.92
1.98
1.98
1.92
1.86
1.80
1.74
1.68
1.62
1.54



Joint

=
o

. 1201
J 1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217

1221
1222
1223
1224
1225
1226
] 1227
1228
1229
1230
1231
. 1232
1233
1234
1235
1236
1237

Sap X

40.40
41.04
41.69
4221
42,73
43.25
43.76
4428
44.80
45,32
45.84
46.35
46.87
47.39
47.91
48.56
48.20

43.90
44.54
45.19
45.71
46.23
46.75
47.26
47.78
48.30
48.82
49.34
49.85
50.37
50.89
51.41
52.06
52.70

SapY

0.00

3.75

7.50

10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

0.00

3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL ctr span

11+09.84
11+10.49
11+11.14
11+11.66
11+12.18
11+12.69
11+13.21
11+13.73
11+14.25
11+14.77
11+15.29
11+15.80
11+16.32
11+16.84
11+17.36
11+18.01
11+18.65

11+13.34

11+13.99

11+14.64
11+15.16
11+15.68
11+16.19
11+16.71
11+17.23
11+17.75
11+18.27
11+18.79
11+19.30
11+19.82
11+20.34
11+20.86
11+21.51
11+22.15

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

25.50
2175
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.,51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+098.71
11+10.23
$1+10,75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25

5278.29

5278.33
5278.36
5278.40
6278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top Parabola .Joint

Elev

5278.01
5278.05
5278.10
5278.14
5278.18
5278.22
5278.26
5278.29
5278.33
5278.25
5278.17
5278.09
5278.01
5277.93
5277.85
5277.75
5277.65

5277.86
5277.91
5277.96
5278.00
5278.04
5278.08
5278.12
5278.16
5278.19
5278.12
5278.04
5277.96
5277.88
5277.80
b277.72
5277.62
5277.52

x

3.50
3.50
3.50
3.50

" 3.50

3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50

7.00
7.00
7.00
7.00
7.00
7.00

. 7.00

7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00
7.00

Slab t

1.52
1.59
1.67
1.73
1.79
1.85
1.91
1.97
2.03
197
1.91
1.85
1.79
1.73
1.67
1.59
1.52

1.60
1.68
1.75
1.81
1.87
1.93
1.99
2.05
211
2.05
1.99
1.93
1.87
1.81
1.75
1.68
1.60

Elem
Slab t

1.60
1.67
1.74
1.80
1.86
1.82
1.98
2.04
2.04
1.98
1.92
1.86
1.80
1.74
1.67
1.60

1.71
1.79
1.86
1.82
1.98
2.04
210
2.16
2.16
2.10
2.04
1.08
1.92
1.86
1.79
1.71



Joint
No.

1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
12562
1253
1254
1255
1256
1257

1261
1262

1263

1264
1265
1266

1267

1268
1269
1270
1271
1272
1273
1274
1275
1276
1277

Sap X

47.40
48.04
48.69
49.21
49.73
50.25
50.76
51.28
51.80
52.32
52.84
53.35
53.87
54.39
5491
55.56
56.20

50.90
51.54
52.19
52.71
53.23

-53.75

54.28
54.78
55.30
56.82
56.34
56.85
57.37
57.89
58.41
59.06
59.70

SapY

0.00
3.75
7.50
10.50
13.50
18.50
19.50
2250
25.50
28.50
31.50
34.50

37.50

40.50
43.50
47.25
51.00

0.00
3.756
7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL cir span

11+16.84
11+17.49
11+18.14
11+18.66
11+19.18
11+19.69
11+20.21
11420.73
11421.25
11+21.77
11+22.29
11+22.80
11+23.32
11+23.84
11+24.36
11+25.01
11+25.65

11+20.34
11+20.99
11+21.64
11+22.18
11+22.68
11+23.19
11+23.71
11+24.23
11+24.75
11+25.27
11+25.79
11+26.30
11+26.82
11+27.34
11+27.86
11+28.51
11+29.15

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11409.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13,34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
8278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

5278.16
5278.21
5278.25
5278.29
5278.33

- 5278.36

5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top Parabola Joint

Elev

5277.72
8277.77
5277.82
5277.86
5277.90
5277.94
5277.98
5278.02
5278.06
5277.98
5277.91
5277.83
5277.75
5277.67
5277.59
527749
5277.40

5277.59
5277 .64
5277.69
5277.73
5277.77
5277.81
5277.85
5277.90
5277.94
5277.86
b277.78
5277.70
5277.63
5277.55
5277.47
5277.38
5277.28

X

10.50
10.50
10.50

- 10.50

10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50
10.50

- 10.50

10.50

14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00
14.00

Slab t

175
1.82
1.0
1.96
2.02
2.08
2.4
220
2.26
2.20
214
2.08
2.02
1.96
1.90
1.82
1.76

1.95
2.02
2.10
2.16
2.22
2.28
2.34
2.40
2.46
2.40
234
2.28
222
2.16
2.10
2.02
1.95

Elemn
Slab t

1.88
1.96
203
2.09
215
221
2.27
2.33
233
227
2.21
215
208
203
1.96
1.88

21
2.19
2.25
2.31
2.37
243
2.49
2.55
2.55
2.49
243
237
2.3
225
2.19
2.1

10



A

Joint

=z
o

- 1281
1282

1283
1284
1285
1286
1287
1288
1289
1280
1291
1292
1293
1294
1295
1296
1297

1301
1302
1303
1304
1305
1306

1307

1308
1309
1310
1311
1312
1313
1314
1315
1316
1317

Sap X

54.40
55.04
55.69
56.21
56.73
57.25
57.76
58.28
58.80
59.32
59.84
60.35
60.87
61.39
61.91
62.56
63.20

57.90
58.54
59.19
59.71
60.23
60.75
61.28
61.78
62.30
62.82
63.34
63.85
64.37
64.89
65.41
66.06
66.70

SapyY

0.00
3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

0.00

3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25

- 51.00

Station from CL

11+23.84
11+24.49
11+25.14
11+25.66
11+26.18
11+26.69
11+27.21
11+27.73
11+28.25
11+28.77
11+29.29
11+29.80
11+30.32
11+30.84
11+31.36
11+32.01
11+32.65

11+27.34
11+27.99
11+28.64
11+29.16
11+29.68
11+30.19
11+30.71
11+31.23
11+31.75
1143227
11+32.79
11+433.30
11+33.82
11+34.34
11+34.86
11+35.51
11+36.15

Offset

25.50
2175
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21,75
25.50

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

Station
ctr span

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top
Elev

5277.46
5277.51
5277.56
5277.61
5277.65
5277.69
5277.73
5277.78
5277.82
5277.74
527767
5277.59
5277.51
5277.44
9277.36
5277.26
527717

5277.34
5277.39
5277.45
5277.49
5277.53
5277.58
5277.62
5277.66
5277.71
5277.63
5277.58
5277.48
5277.40
5277.33
5277.25
5277.16
5277.07

Parabola Joint

X

17.50
17.50
17.50
17.50
17.50
17.50
- 17.50
17.50
17.50
17.50
17.50
17.50
17.50
17.50
17.50
17.50
17.50

21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00
" 21.00
21.00
21.00
21.00
21.00
21.00
21.00
21.00

Slab t

2.20
2.28
2.35

241

247
253
2.59
2.65
2.71
2.65
2.59
2.53
2.47
241
235
2.28
2.20

2.52
2.59
267
2.73
2.79
2.85
2.91
2.97
3.03
297
2,91
2.85
2,79
273
2.67
2.59
2.52

Elem
Slabt

2.40
2.47
2.54
2.60
2.66
2.72
278
2.84
284
2.78
2.72
2.66
2.60
2.54
2.47
240

2.74
2.82
2.88
294
3.00

3.06 -

3.12
3.18
3.18
3.12
3.086
3.00
2.94
2.68
2.82
2.74
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Joint

z
e

1321

1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337

1341
1342
1343
1344
1345
1346

1 1347

1348
1349
1350
1351
1352
1353
1354
1355
1356
1357

Sap X

61.40
62.04
62.69
63.21
63.73
64.25
64.76
65.28
65.80
66.32
66.84
67.35
67.87
68.39
68.91
69.56
70.20

62.27
62.92
63.57
64.08
64.60
65.12
65.64
66.16
66.67
67.19
67.71
68.23
68.75
69.27
69.78
70.43
71.08

SapV¥

0.00

3.75

7.50
10.50
13.50
16.50
198.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

0.00

3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

Station from CL

11+30.84
11+31.49
11+32.14
11+32.66
11+33.18
14+33.69
11+34.21
11+34.73
11+35.25
11+356.77
11+36.29
11+36.80
11+37.32
11+37.84
11+38.36
11+39.01
11+39.65

11+31.72
11+32.37
11+33.02
11+33.53
11+34.05

11+34.57 -

11+35.09
11+35.61
11+36.12
11+36.64
11+37.18
11+37.68
11+38.20
11+38.72
11+39.23
11+39.88
11+40.53

Offset

25.50
21.75
18.00
15.00
12,00
9.00
6.00
3.00
0.00
3.00
6.00
9.00
12.00
15.00
18.00
21.75
25.50

25.50
21.75
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
-6.00
9.00
12.00
15.00
18.00
21.75
25.50

Station
ctr span

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

11+06.35
11+06.59
11+07.64
11+08.16
11+08.68
11+08.20
11+09.71
11+10.23
11+10.76
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
52771.79

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
92771.79

Top
Elev

5277.23
5277.28
5277.34
5277.38
5277.42
5277 47
527751
5277.56
5277.60
5277.53
5277.45
5277.38
5277.30
5277.23
6277.15
5277.06
5276.97

5277.20
5277.25
5277.31
§5277.35
5277.40
5277.44
5277.49
5277.53
5277.58
5277.50
5277.43
5277.35
5277.28
5277.20
5277.143
5277.04
5276.95

Parabola Joint

X

24.50
24.50
24.50
24.50
24.50
24.50
2450
24.50
24.50

24.50 .

24.50
24.50
24.50
24.50
24.50
24.50
24.50

" 2537
25.37
25.37
25.37
25.37
25.37
25.37
25.37
25.37
25.37
26.37
25.37
25.37
26.37
2637
26,37
25.37

Slab t

289
2.96
3.04
3.10
3.16
3.22
3.28
3.34
3.40
3.34
328
322
3.16
3.10
3.04
2.96
2.89

2.99
3.06
3.14
3.20
3.26
3.32
3.38
3.44
3.50
3.44
3.38
3.32
3.26
3.20
3.14
3.06
2.99

Elem
Slab t

298
3.05
3.12
3.18
3.24
3.30
3.36
3.42
342
3.36
3.30
3.24
3.18
3.12
3.06
2.98

3.12
3.19
3.26
3.32
3.38
344
3.50
3.56
3.56
3.50
344
3.38
3.32
3.26
3.19
3.12
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I Joint

No.

I -, 1361

! 1362
1363

l 1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377

Sap X

63.79
64.44
65.09
65.60
66.12
66.64
67.16
67.68
68.19
68.71
69.23
69.75
70.27
70.79
71.30
71.95
72.60

SapY

0.00

3.75

7.50
10.50
13.50
16.50
19.50
22.50
25.50
28.50
31.50
34.50
37.50
40.50
43.50
47.25
51.00

Offset

Station

Station from CL ctr span

11+33.24
11+33.89
11+34.54
11+35.05
11+35.57
11+36.09
11+36.61
11+37.13
11+37.64
11+38.16
11+38.68
11+39.20
11+39.72
11+40.24
11+40.75
11+41.40
11+42.05

25.50
2175
18.00
15.00
12.00
9.00
6.00
3.00
0.00
3.00
6.00
8.00
12.00
15.00
18.00
21.75
25.50

11+06.35
11+06.99
11+07.64
11+08.16
11+08.68
11+09.20
11+09.71
11+10.23
11+10.75
11+11.27
11+11.79
11+12.30
11+12.82
11+13.34
11+13.86
11+14.51
11+15.15

Elev
ctr span

5278.16
5278.21
5278.25
5278.29
5278.33
5278.36
5278.40
5278.44
5278.48
5278.40
5278.31
5278.23
5278.15
5278.07
5277.99
5277.89
5277.79

Top Parabola Joint

Elev

5277.15
5277.21
5277.26
5277.31
5277.35
5277.40
5277.44
5277.49
5277.53
5277.46
5277.39
5277.31
527724
5277.16
5277.09
5277.00
5276.91

X

26.89
26.89
26.89
26.89
26.89
26.89
26.89
26.89

. 26.89

26.89
26.89
26.89
26.89
26.89
26.89
26.89
26.89

Slabt

3.17
3.25
3.32
3.38
3.44
3.50
3.56
3.62
3.68
3.62
3.56
3.50
3.44
3.38
3.32
3.26
3.17

Elem
Slab t

13
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15

aﬂﬁvcﬁkcd Loads

LOAD
NAME=CONCRETE
NAME=WALKDL
ADD=1001,1341,20
ADD=1002,1342, 20
ADD=1015,1355,20
ADD=1016,1356, 20
NAME=RAILDL
ADD=1001,1361, 20
ADD=1017,1377,20
NAME=3HBP

AbD=1003,1343, 20,

NAME=APPROACH

ADD=1001,1017, 16,
ADD=1002,1016, 14,
ADD=1003,1015,12,

ADD=1004, 1014, 1,
NAME=EFTGS
ADD=4001,4017,1,
ADD=5061, 5077, 1,
ADD=4081,4097,1
ADD=5001, 5017, 1
NAME=EFPABUT1
ADD=2001,2097,1
NAME=EFPABUTZ
ADD=3001,3097,1
NAME=WALKLLL
ADD=1001,1002,1,
NAME=WALKLLR
ADD=1015,1016, 1,
NAME=MCTRO4
ADD=1004, 1014, 2,
ADD=1184,1194,2
NAME=MCTR44
ADD=1044,1054, 2,
ADD=1204,1214, 2
NAME=MCTR 64
ADD=1064,1074, 2,
ADD=1224,1234,2
NAME=MCTRS84
ADD=1084,1094,2,
ADD=1244,1254,2
NAME=MCTR104 '
ADD=1104, 1114, 2,
ADD=1264,1274, 2
NAME=MCTR124
ADD=1124,1134,2,
ADD=1284,1294,2
NAME-MEDGEQ0?Z2
ADD=1002,1012, 2,
ADD=1182,1192,2
NAME=MEDGE42
ADD=1042,1052, 2,
ADD=1202,1212, 2
NAME=MEDGE62
ADD=1062,1072, 2,
ADD=1222,1232,2

SW=1
TYPE=SURF

TYPE=FORCE

TYPE=SURF
1014,1
TYPE=FORCE
1361, 360
1362, 360
1363, 360
1364, 360
TYPE=SURF
4021,20
5101, 20

TYPE=SURF
TYPE=SURF

TYPE=SURF
1341,20

TYPE=SURF
1355,20

TYPE=FORCE
1104,100

TYPE=FORCE
1124, 80

TYPE=FORCE
1144,80

TYPE=FORCE
1164, 80

TYPE=FORCE
1184, 80

TYPE=FORCE
1204,80

TYPE=FORCE
1102,100

TYPE=FQORCE
1122,80

TYPE=FORCE
1142,80

Srdlewsalk 'comrek
=(1552- L8T5%. le

FACE=5

ELEM=SHELL
P=-0.221

P=-0.199
pP=-0.199
P=-0.221

=r(7155!l 2.

= 0./00 ,ég(_ rair/ load/
z -022’44;#_&3@_&@&
P=-0.12%6

FACE=5
Mﬁ%ﬂmﬁ
P=-0,12*7
ELEM=SHELL FACE=5 *
= M@ﬁm&wys

UZ=-0.100

UZ=-0.100

ELEM=SHELL
=-0.036

FACE=5

UZ=-5.75
UZ=-9.45
Uz=-6,39
UZ=-3.91
ELEM=S5HELL
P=-0.12*19
P=-0.12*18

P=~1 PAT=EFP1
ELEM=SHELL FACE=5

=-1 PAT=EFP2

ELEM=SHELL FACE=5 .

=-0.060 L%Q%Lsmzva/é LL
ELEM=SHELL FACE=5 : ’

P=-0.060

UZ=-16*1.25*1.3
UZ=-4%1,25*1.3

4=-16*1.25%1.3
UZ=-4*1.25%1.3

UZ=-16*1.25%1,3
UZ=-4*1.25*1.3

UZ=-16*1.25*1.3
UZ=-4*1.25%1.3

UZ=-16%1.25*1.3
U2=-4%*1,25*%1.3

U2=-16*1.25*1.3
UZ2=-4+%1.25*1.3

UZ=-16*1.25*%1.3

VZd=-4*1.25*1.3

UZ2=-16*1.25*1.3
UZ=-—4*1.25%1.3

UZ=-16*1.25*1.3
UZ=-4*1,25*1.3



NAME=MEDGES 2 TYPE=FORCE
ADD=1082,1092,2,1162,80
ADD=1242,1252,2

NAME=MEDGE102 TYPE=FORCE

: ADD=1102,1112,2,1182,80
ADD=1262,1272,2

NAME=MEDGE122 TYPE=FORCE
ADD=1122,1132,2,1202,80
ADD=1282,1292,2

UZ=-16*1.25%1.3
U2=-4%1,25*%1.3

UZ=-16%1.25+%1.3
UZ=-4%1,25%1.3

UZ=-16*1.25%1.3
UZ=-4*1.25%1.3
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Factored Load Groups

COMBO
NAME=DEAD
LOAD=CONCRETE
LOAD=WALKDL
LOAD=RAILDL
LOAD=3HBP
LOAD=APPROACH
LOAD=EFTGS
NAME=D+EFFP
COMB=DEAD
LOAD=EFPABUT1
LOAD=EFPABUTZ2
NAME=DCO04
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTRO4
NAME=DC44
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR44
NAME=DC64
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR64
NAME=DCB84
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTRS4
NAME=DC104
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR104
NAME=DCl1z4
COMB=DEAD
LOAD=WALKLLL
LOAD=WALKLLR
LOAD=MCTR124
NAME=DEQ?Z
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGEOZ
NAME=DE42
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGE42
NAME=DEG62
COMB=DEAD
LOAD=WALKLLR
LOAD=MEDGE®62
NAME=DES82
COMB=DEAD
LOAD=WALKLLR

SF=1.3
SF=1.3
SF=1.3
SF=1.3
SF=1.3

SP=1.3

SF=1
SF=1.3*1.15
SF=1.3*1.15

SF=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

SF=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

Sr=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

Sk=1

SF=1.3*1.67
SF=1.3*1.67
SFP=1.3*1.67

SF=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

SF=1

SF=1.3*1.67
SF=1.3*1.67
SF=1.3*1.67

SF=1
SF=1.3*1.67
SF=1.3*1.67

Sr=1
SF=1.3*1.67
SF=1.3*1.67

SF=1
SF=1.3*1.67
SF=1.3*1.67

SF=1
SF=1.3*1.67



LOAD=MEDGE82 SF=1.3*1.67
NAME=DE102

COMB=DEAD SF=1
LOAD=WALKLLR S5F=1.3*1.67
LOAD=MEDGE102 SF=1.3*1.¢67
NAME=DE122

COMB=DEAD SF=1
LOAD=WALKLLR SF=1.3*1.67
LOAD=MEDGE122 SF=1.3*1.67
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REINFORCED CONCRETE BEAM

LOAD FACTOR ANALYSIS - RECTANGULAR SECTION
WITH OR WITHOUT GOMPRESSION REINFORCEMENT
BATES ENGINEERING, INC.

EDGE OF DECK

-M -M -M -M -M -M -M -M
INPUT Slab Slab Slab Slab Slab Slab Slab Slab
face abut clr span S / b

M factored kf 285.00 234.40 199.74 84.50 73.70 65.60 61.25 59.65 QL'—
Width b in 12.00 12.00 12.00 12.00 12.00 12,00 12.00 12.00 C a CI -
Height h in 35.88 30.24 26.40 23.40 21.00 19.20 18.24 47.88

Effdepthto As,d  in 32.76 27.12 23.28 2028 17.88 16.08 15.12 14.76 ( 7"
Eff depth to A's, ' in 150 1.50 1.50 150 1.50 1.50 1.50 1.50 Jf?.
Tension As sqin 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00
Comprassion A's sqin 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Conc strength fc ksi 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4,50
Steel yield fy ksi 80.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00
Applied Mf kf 285.0 234.4 199.7 845 137 65.6 61.3 50.7
fs<=fy ksi 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00

75tob 0.026 0.026 0.027 0.027 0.028 0.029 0.029 0.029

ho 0.005 0.006 0.007 0.004 0.005 0.005 0.006 0.006

{As-A's)Y{bd) 0.003 0.003 0.004 0.000 0.000 0.000 0.000 0.000

beta 1 0.825 0.825 0.825 0.825 0.825 0.825 0.825 0.825

85"beta 1........ 0.008 0.009 0.011 0.013 0.014 0.016 0.017 0.017

a in 1.307 1.307 1.307 0.000 0.000 0.000 0.000 (0.000

phi*Mu kf 285.1 2343 198.8 84.5 13.7 685.6 61.3 59.6

1.2*Mcr kf 108.0 74.0 54.5 41.4 322 26.0 23.0 219

phi*Mu/Mf 1.000 1.000 1.000 1.000 1.000 1.000 1.600 1.000

min phi*Mu kf 285.0 2344 199.7 84.5 73.7 658 61.3 59.7

+M +M +M +M. +M +M +M +M
INPUT Slab Slab Slab Slab - Siab Slab Slab Slab
face abut cir span

M factored kf 140.30 115.00 97.70 84.20 158.00 141.80 133.10 12090 -W————=
Width b in 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00

Height h in a5.88 30.24 26.40 23.40 21.00 19.20 18.24 17.88

Eff depthto As,d  in 34.32 28.68 24.84 21.84 19.44 17.64 16.68 16.32

Eff depthto A's, d' - in a.13 313 313 313 3.13 3.13 3.13 3.13

Tension As sqin 1.00 1.00 1.00 1.00 2.00 2.00 2.00 2.00

Compression A's sqin 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Conc strength fc ksi 4.50 4.50 4.50 4.50 4.50 4.50 4.50 4.50

Steel yield kst 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00

Applied Mf kf 140.3 115.0 97.7 842 158.0 141.8 133.1 129.9

fs <= fy ksi 60.00 60.00 60.00 60.00 60.00 60.00 59.46 58.85

75rthob . 0.026 0.026 0.027 0.027 0.028 0.028 0.028 0.028

rho 0.002 0.003 0.003 0.004 0.009 0.009 0.010 0.010

{As-A'sY{bd) 0.000 0.600 0.000 0.000 0.004 0.005 0.005 0.005

beta 1 0.82% 0.825 0.825 0.825 0.825 0.825 0.825 0.825

85beta 1........ 0.015 0.018 0.021 0.024 0.027 0.030 0.032 0.032

in 0.000 0.000 0.000 0.000 1.307 1.307 1.307 1.307

phi*Mu Kkf 140.4 115.0 97.7 842 157.9 1417 1331 1299

1.2*Mcr kf 118.5 8238 62.1 48.0 38.0 3.3 28.0 26.8

phi*Muw/Mf 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

min phi*Mu kf 140.3 115.0 97.7 842 158.0 141.8 133.1 1299



o

CENTERLINE DECK M
INPUT Slab
face abut
M factored kf 340.10
Width b in 12.00
Height b in 42.00
Eff depthto As,d in 38.88
Effdepthto A's,d" in 1.50
Tension Asg sqin 2.00
Compression A's  sqin 1.00
Cong strength fe ksi 4.50
Steel yield ksi 60.00
Applied Mf kf 340.1
fs <= fy ksi 60.00
.75rhob 0.025
tho 0.004
{As-A's)(bd) 0.002
beta 1 0.825
.85"beta 1........ 0.007
a in 1.307
phi*Mu kf 340.2
1.2*°Mer kf 152.1
phi*MuMf 1.600
min phi*Mu kf 340.1
+M
INPUT Slab
facs abut
M factored kf 167.80
Width b in 12.00
Height h in 42.00
Effdepthto As,d  in 40.44
Eff depthto A's, d'  in 3.13
Tension As sqin 1.00
Compression A's sqin 1.00
Cong strength fc ksi 4.50
Stee! yield ksi 60.00
Applied Mf kf 167.9
fs <=fy ksi 60.00
I5rhob 0.025
rho 0.002
(As-A's)(bd) 0.000
beta 1 . 0.825
.85'beta 1........ 0.013
a in 0.000
phi*Mu kf 167.9
1.2*Mcr kf 164.5
phi*Mu/Mf 1.000
min phi*Mu kf 167.9
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CDOT Bridge Rating Manuai ' May 1996

INTRODUCTION
(Continued)

When a new structure is designed, or an existing structure is modified by design, the engineers
who performed the design are responsible for providing a rating. In this case, the rating is an
integral part of the design and is executed at the final design phase, but before construction
commences. When an existing structure is modified by field changes, e.g., collision damage, or
additional asphalt, the party responsible for bridge maintenance and inspection is also responsible
for insuring that the bridge is promptly rerated. In all cases, the color code for the new or
modified structure should be determined.

This manual presents policies, guidelines, and examples illustrating how ratings are to be
calculated in the State of Colorado. When rating a highway structure, the specifications, policies,
and guidelines that are to be used are those stipulated in the current AASHTO Standard
Specifications for Highway Bridges, the AASHTO Manual for Condition Evaluation of Bridges, the
AASHTO Manual for Maintenance Inspection of Bridges, the Staff Bridge Design Manuai and this

manual. In order to effectively perform a rating, it is imperative that the rater obtain and become
familiar with these manuals.

The calculation of rating values is defined in general by the following formula which is taken from
the AASHTO Manual for Condition Evaluation of Bridges:

C-4,-D

Rating = ———1—__.
A L-(+1)

C = The capacity of the structural member.
D = dead doad on structural member,
L = liveload effect on Structural Member.
W = weight (tons) of vehicle used to determine live load effect.
I = the impact factor used with the live load effect.
A, = factor for dead load which is:
1.3 for all rating levels.
A2 = factor for live load which is:
2.17 for inventory rating level,
1.3 for operating rating level, and
1.3 for posting rating level. .



TENNYSON STREET BRIDGE
RATING
Bates Engineering, Inc.

Dead or
Moment D+EFP Vehicle Dead Live
capacity Moment Moment Weight load load
. kip feet kip feet kip feet tons factor factor
Location C D L+ w Al A2 RATING

'Edge of deck, face of abutment Inventory  -285.2 -126.5 -52.5 45 1.3 217 47.7
Edge of deck, face of abutment Operating -285.2 -1265 -52.5 45 1.3 1.3 79.6

Centerline bridge, center span  Inventory  185.0 52 29 45 1.3 2.17 84.0
Centerline bridge, center span  Operating  185.0 52 29 45 1.3 13 140.1



