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Q CONSTRUCT 

(]) O&M ROAD PER TYPICAL 
SECTION DWG NO. D1 
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@ NIC CHANNEL EXCAVATION PER 
LIMITS SHOWN, PER TYP SECTION 

19,833 CY 

DWG NO. G7 & PER CROSS 
SECTION DWG NO.S XS11 & XS12 

@ OUTLET HEADWALL & WING WALLS 1 EA 
PER ADOT STD NO B-04.50, 2:1 
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SHOWN THIS SHEET 
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REPLACEMENT DETAILS 
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DETAILS (SHEETS 61-62) 
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3. ALL EXPOSED VERTICAL SURFACES 
TO BE FORMED USING CHISELED 
LIMESTONE A FORM LINER #166A BY 
SCOTT SYSTEMS OR EQUIVALENT. 
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Kumar Hanumaiah - FCDX 

From: Kumar Hanumaiah - FCDX 

Sent: Friday, January 26, 2007 3:29 PM 

To: Bobbie Ohler - FCDX 

Cc: Jeff Riddle - FCDX; Kumar Hanumaiah - FCDX 

Subject: White tanks NIC 

Bobbie, 

This is a follow up e-mail of yesterday, that the revised computations from Mantu are acceptable. Variables such 
as weight of soil , Active earth pressure, At Rest pressure and Passive earth pressures vary significantly and this 
is the reason why factor of safety of 2 to 3 are recommended by the code. 

Our review and approval of Ki rkham Michael design and revised calculations does not relieve them of 
responsibil ity for the original design and revisions. 

Mantu of Kirkham Michael is assuming the weight of wall over the box of 56 kips will be fully transferred over to 
the pilaster and with th is big assumption the factor of safety are close to the allowable F.S. This full load transfer 
of 56 kips from the beam to the pilaster may not happen at all and this is when we get into problems of F.S and 
the resultant force of not being in the middle third of the foundation. 

With lot of assumptions being made in the revised computations, we are saying it is o.k. to go ahead with the new 
construction of 9'x11 ' on the west side of the pilaster, properly Doweled to the existing pilaster foundation and the 
ADOT wall foundation. If we go ahead with this option, local office of Kirkham Michael shall closely monitor 
the Rotation of the Pilaster at the junction of the box culvert and ADOT retaining wall for the next several 
years and report to Flood Control District. 

If the rotation is too great, it will be necessary to add a 5'x3 'x17' extension to the originally designed 3'x3'x1 7' 
foundation . The ADOT wall and Foundation will need to be cut and replaced . 

1/29/2007 
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Kumar Hanumaiah - FCDX 

From: Kumar Hanumaiah - FCDX 

Sent: Friday, January 26, 2007 3:29 PM 

To: Bobbie Ohler- FCDX 

Cc: Jeff Riddle - FCDX; Kumar Hanumaiah - FCDX 

Subject: White tanks NIC 

Bobbie, 

Th is is a follow up e-mail of yesterday, that the revised computations from Mantu are acceptable. Variables such 
as weight of soil, Active earth pressure, At Rest pressure and Passive earth pressures vary significantly and this 
is the reason why factor of safety of 2 to 3 are recommended by the code. 

Our review and approval of Kirkham Michael design and revised calculations does not relieve them of 
responsibility for the original design and revisions. 

Mantu of Kirkham Michael is assuming the weight of wall over the box of 56 kips will be fully transferred over to 
the pilaster and with this big assumption the factor of safety are close to the allowable F.S. This full load transfer 
of 56 kips from the beam to the pilaster may not happen at all and this is when we get into problems of F.S and 
the resultant force of not being in the middle third of the foundation. 

With lot of assumptions being made in the revised computations, we are saying it is o.k. to go ahead with the new 
construction of 9'x11 ' on the west side of the pilaster, properly Doweled to the existing pilaster foundation and the 
ADOT wall foundation. If we go ahead with this option, local office of Kirkham Michael shall closely monitor 
the Rotation of the Pilaster at the junction of the box culvert and ADOT retaining wall for the next several 
years and report to Flood Control District. 

If the rotation is too great, it will be necessary to add a 5'x3 'x1 7' extension to the originally designed 3'x3 'x1 7' 
foundation. The ADOT wall and Foundation will need to be cut and replaced . 

1/29/2007 
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FCD WHITE TANKS RETARDING STRUCTURES 

MARICOPA COUNTY, AZ 

REVISED PILASTER 
DESIGN CALCULATIONS 

Prepared by 

Kirkham Michael Consulting Engineers 
12700 W. Dodge Road 

Omaha, NE 68154-8030 
402-393-5630 

January, 2007 

KM 0406915 
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STA..ZI.~ SPACE 
START JOB INFORMATION 
ENGINEER DATE 27-~ay-05 
END JOB INFORJ.V!ATION . 
7"'1.lJT IHDTH 79 

• 

; FEET KIP 
r COORDINATES 

3 0 0 ; 2 20 0 0; 3 55 0 0; 4 75 0 0; 5 0 20 0; 6 20 20 0 ; 7 20 6 0; 8 55 6 0; 
9 55 20 0; 10 75 20 0; 11 10 10 0 ; 12 2 0 0; 13 2 2 0; 14 0 2 0; 15 4 0 0; 
16 4 2 0; 17 6 0 0; 18 6 2 0; 19 8 0 0; 20 8 2 0; 21 10 0 0; 22 10 2 0 ; 
23 12 0 0; 24 12 2 0; 25 14 0 0; 26 14 2 0; 27 16 0 0; 28 16 2 0; 29 1 8 0 0 ; 
30 18 2 0; 31 20 2 0 ; 32 2 4 0; 33 0 4 0; 34 4 4 0; 35 6 4 0; 36 8 4 0; 
37 10 4 o: 38 12 4 0; 39 14 4 0 ; 40 16 4 0; 41 18 4 0; 42 20 4 o: 43 2 6 0; 
44 0 6 0 ; 45 4 6 0; 46 6 6 0; 47 8 6 0; 48 10 6 0; 49 12 6 0; 50 14 6 0; 
51 16 6 0 ; 52. 18 6 0; 53 2 8 0; 54 0 8 0; 55 4 8 0; 56 6 8 0 ; 57 8 8 0 ; 
58 10 8 0; 59 12 8 0; 60 14 8 0; 61 1 6 8 0; 62 18 8 0; 63 20 8 0; 64 210 0 ; 
65 0 .10 0; 66 4 10 0 ; 67 6 10 0 ; 68 8 10 0 ; 69 12 10 0 ; 70 14 10 0; 71 16 10 0; 
72 18 10 0; 73 20 10 0; 7 4 2 12 0 ; 75 0 12 0; 76 4 12 0; 77 6 12 0; 78 8 12 0; 
79 10 12 0; 80 12 12 0; 81 1 4 12 0 ; 82 16 12 0; 83 18 12 0; 84 20 12 0; 
85 2 14 0; 86 0 1 4 0; 87 4 14 0 ; 88 6 14 0 ; 89 8 14 0; 90 10 14 0 ; 91 12 14 0; 
92 14 14 o;. 93 16 14 o: 94 18 14 o; 95 20 14 o; 96 2 10 o: 97 o 16 o: 
98 4 16 0 ; 99 6 1 6 0; 100 8 16 0; 101 10 16 0; 102 12 16 0; 103 14 16 0; 
104 16 16 0 ; 1 05 18 16 0; 106 20 16 0; 107 2 18 0; 108 0 18 0; 109 4 1 8 0; 
110 6 18 0; 111 8 18 0; 112 10 18 0 ; 113 12 18 0 ; 114 14 18 0; 1 1 5 16 18 0; 
116 1s 18 o: 117 ·2o 18 o; 118 2 20 ci: 119 4 20 o: 120 6 20 o: 121 s 20 o: 
122 10 20 0; 123 12 20 0 ; 124 14 20 0; 125 16 20 0; 126 18 20 0; 
127 22.0588 6 0; 128 22.0588 8 0 ; 129 24 . 1176 6 0; 130 24.117 6 8 0 ; 
131 26.1765 6 0; 132 26.1765 8 0; 133 28 . 2353 6 0; 134 28 . 2353 8 0; 
135 30.2941 6 0 ; 136 30.2941 8 0 ; 137 32.3529 6 0 ; 138 32.3529 8 0; 
139 34 . 4118 6 0 ; 140 34.4118 8 0; 141 36 . 4706 6 0; 142 36.4706 8 0; 
143 38 . 5294 6 0; 144 38.5294 8 0; 145 40.5882 6 0 ; 146 40.5882 8 0; 
147 42.6471 6 0; 148 42 . 6471 8 0; 1 49 44.7059 6 0; 150 44.7059 8 0; 
151 46.7647 6 0 ; 152 46.76(7 8 0 ; 153 48 . 8235 6 0 ; 154 48 . 8235 8 0; 
155 50 . 8824 6 0; 156 50.8824 8 0 ; 157 52 . 9412 6 0; 158 52.9412 8 0; 159 55 8 0 ; 
160 22.0588 10 0; 161 24 . 1176 10 0; 162 26.1765 10 0; 163 28 . 2353 10 0 ; 
164 30.2941 10 0; 165 32.3529 10 0 ; 166 34.4118 10 0 ; 167 36.4706 10 0; 

•

.. ··-~· 38.5294 10 0 ; 169 40.588210 0; 170 42.647110 0; 17144.705910 0; 
; 46.7647 10 0; 173 48 . 8235 10 0; 174 50.8824 10 0 ; -175 52.9412 10 0; 

55 10 0 ; 177 22.0588 12 0; 178 24.1176 12 0; 179 26.1765 12 0; 
Ld0 28.2353 12 0; 181 30.2941 12 Q; 182 32.3529 12 0 ; 183 34.4118 12 0; 
184 36.4706 12 0 ; 185 38.5294 1 2 0; 186 40.5882 12 0 ; 187 42.6471 12 0 ; 
188 44.7059 12 0 ; 189 46.7647 12 0; 190 48.8235 12 0; 191 50.882 4 12 0 ; 
192 52.9412 12 0; 193 55 12 0; 194 22.0588 14 0; 195 24.1176 14 0; 
196 26.1765 14 0; 197 28.2353 1 4 0 ; 198 30 . 2941 14 0; 1 99 32 . 3529 14 0; 
200 34 . 4118 14 0; 201 36.4706 14 0; 202 38 . 5294 14 0; 203 40 .5 882 14 0; 
204 42.6471 14 0; 205 44.7059 14 0; 206 46.7647 14 0; 207 48.8235 14 0; 
208 50 . 8824 14 0; 209 52.9412 14 0 ; 210 55 14 0 ; 21 1 22 . 0588 16 0; 
212 24.1176 16 0 ; 213 26 .1 765 16 0; 214 28.2353 16 0; .215 3 0 .2 941 16 0; 
216 32 . 3529 16 0; 217 34.4118 16 0; 218 36.47 06 16 0; 219 38 .5 294 16 0; 
220 40 . 5882 16 0 ; 221 42.6471 16 0; 222 44.7059 16 0; 223 46.7647 16 0; 
224 48 . 8235 16 0; 225 50.8824 16 0; 226 52.9412 16 0; 227 55 16 0; 
228 22.0588 18 0; 229 24 . 11 76 18 0; 230 26.1765 18 0; 231 28.2353 18 0; 
232 30.2941 18 0; 233 32.3529 18 0; 234 34.4118 18 0; 235 36 .4 706 18 0; 
236 38.5294 18 0; 237 40.5882 18 0; 238 42.6471 18 0; 239 44.7059 18 0; 
240 46 . 7647 18 0;· 241 48.8235 18 0; 242 5 0 .8824 .18 0; 243 52 . 9412 18 0; 
244 55 18 0 ; 245 22.0588 20 0; 246 24.1176 20 0; 247 26.1765 20 0; 
248 28 . 2353 20 0; 249 30 . 2941 20 0; 250 32.3529 20 0; 251 34 . 4118 20 0; 
252 36 . 4706 20 0; 253 38.5294 20 0; 254 40.5882 20 0 ; 255 42.6471 20 0; 
256 44 . 7059 20 0; 257 46.7647 20 0; 258 48.8235 20 0 ; 259 50.8824 20 0; 
260 52.9412 20 0; 261 57 0 0; 262 57 2 0; 263 55 2 0 ; 26 4 59 0 0; 265 59 2 0; 
266 61 0 0; 267 61 2 0; 268 63 0 0; 269 63 2 0; 270 65 0 0; 271 65 2 0; 
272 67 0 0; 273 67 2 0; 274 69 0 0; 275 69 2 0; 276 71 0 0 ; 277 71 2 0; 
278 73 0 0; 279 73 2 0; 280 75 2 0; 281 57 4 0; 282 55 4 0; 283 59 4 0; 
284 61 4 0; 285 63 4 0; 286 65 4 0; 287 67 4 0; 288 69 4 0 ; 289 71 4 0; 
290 73 4 0; 291 75 4 0; 292 57 6 0; 293 59 6 0 ; 294 61 6 0; 295 63 6 0; 
296 65 6 0; 297 67 6 0; 298 69 6 0; 299 71 6 0; 300 73 6 0; 301 75 6 0 ; 
302 57 8 0; 303 59 8 0; 304 61 8 0; 305 63 8 0; 306 65 8 0; 307 67 8 0 ; 
.1.0 8 6 9 8 0; 3 0 9 71 8 0; 310 7 3 8 0; 311 7 5 8 0; 312 57 1 0 0; 313 59 10 0; 

•

. . ·, 61 1 0 0 ; 315 6 3 1 0 0 ; 31 6 6 5 1 0 0 ; 3 1 7 6 7 1 0 0 ; 318 6 9 1 0 0 ; 31 9 7 1 . 1 0 0 ; 
) 73 10 0; 321 75 10 0; 322 57 12 0; 323 59 12 0; 324 61 12 0; 325 63 12 0; 

d 65 12 0; 327 67 12 0; 328 69 12 0; 329 71 12 0; 330 73 12 0; 331 75 12 0; 
332 57 14 0; 333 59 14 0; 334 61 14 0; 335 63 14 0; 336 65 14 0; 337 67 14 0; 
338 69 14 0 ; 339 71 14 0; 340 73 14 0 ; 341 75 14 0; 342 57 16 0; 343 59 16 0; 
344 61 16 0; 345 63 16 0; 346 65 16 0; 347 67 16 0; 348 69 16 0; 349 71 16 0; 
350 73 16 0; 351 75 16 0; 352 57 18 0 ; 353 59 18 0; 354 61 18 0; 355 63 18 0; 
356 65 18 0; 357 67 18 0 ; 35 8 69 1 8 0 ; 359 71 18 0; 360 73 18 0; 361 75 18 0; 

3 



s: \0406915\STA.:O.D\S~:ruct.ure1. s-c.d 05/27/05 E : 01:12 
----·---

362 57 20 0; 363 59 20 0; 3<:'4 61 20 0; 365 63 20 0; 266 65 20 0; 367 67 20 0; 
368 69 20 o; 369 71 20 c; :no 73 20 o; 
ELEMENT INCIDENCES SHELL 
1 1 12 13 14; 2 12 15 16 13; 3 15 17 18 1 6 ; 4 17 19 20 18; 5 19 21 22 20; 
6 . "1. 23 24 22; 7 23 25 26 24; 8 25 27 28 26; 9 27 29 30 28; 1 0 29 2 31 30; 

• 

4 13 32.33; 12 13 16 34 32; 13 16 18 35 34; 14 18 20 36 35; 15 20 22 37 36; 
2 24 38 37 ; 17 24 26 39 38; 18 26 28 40 39; 19 28 30 41 40; 20 30 31 42 41; 

~ . _3 32 43 44; 22 32 34 45 43; 23 34 35 46 45; 24 35 36 47 H; 25 36 37 48 47; 
26 37 38 49 48; 27 38 39 50 49; 28 39 40 51 50; 29 40 41 52 51; 30 41 42 7 52; 
31 44 43 53 54; 32 43 45 55 53; 33 45 46 56 55; 3 4 46 47 57 56; 35 47 48 58 57; 
36 48 49 59 58; 37 49 50 60 59; 38 50 51 61 60; 39 51 52 62 61; 40 52 7 63 62; 
41 54 53 64 65~ 42 53 55 66 64 ; 43 55 56 67 66; 44 56 57 68 67; 45 57 58 11 68; 
46 58 59 69 11; 47 59 60 70 69; 48 60 61 71 70; 49 61 62 72 71; 50 ~2 63 73 72; 
51 65 64 74 75; 52 ~4 66 76 74; 53 66 67 77 76; 54 67 68 78 77; 55 68 11 79 78; 
56 11 69 80 79; 57 69 70 81 80; 58 70 71 82 81; 59 71 72 83 82; 60 72 73 84 83; 
61 75 74 85 86 ; 62 74 76 87 85 ; 63 76 77 88 87; 64 77 78 89 88 ; 65 78 79 90 89; 
66 79 80 91 90; .67 80 81 92 91; 68 81 82 93 92; 69 82 83 94 93; 70 83 84 95 94; 
71 86 85 96 97; 72 85 87 98 96; 73 87 88 99 98; 74 88 89 100 99; 
75 89 90 101 100; 76 90 91 102 101; 77 91 92 103 102; 78 92 93 ~04 1 03; 
79 93 94 105 104; 80 94 95 106 105; 81 97 96107 108; 82 96 98 109 107; 
83 98 99 110 1 09; 84 99 100 111 110; 85 100 101 112 111; 86 101 102 113 112; 
87 102 103 114 113; 88 103 104 115 114; 89 104 105 116 11~; 90 105· 106 117 116; 
91 108 107 118 5; 92 107 109 119 11 8 ; 93 1 09 110 120 119; 94 110 111 121 120; 
95 111 112 122 121; 96 112 113 123 122; 97 113 114 124 12 3; 98 114 115 1 25 12 4; 
99 115 116 126 125; 100 116 117 6 126; 101 7 127 128 63; 102 127 129 130 128; 
103 129 131 132 130; 104 13 1 133 134 132; 105 133 135 136 134; 
~06 135 137 138 136; 107 137 139 14 0 138; 108 139 141 142 140; 
109 141 143 1~4 142; 110 143 145 146 144; 111 145 147 148 146; 
112 147 149 150 148; 113 14 9 151 152 15 0; 114 151 153 154 152; 
115 153 155 156 154; 116 155 157 158 156; 117 157 8 159 158; 118 63 128 160 73; 
119 128 130 161 160; . 120 130 . 132 162 161; 121 132 134 163 162; 
122 134 136 164 1 63 ; 123 136 138 165 16 4; 124 138 140 166 165; 
125 140 142 167 16 6; 126 142 144 168 167; 127 144 146 169 168; 
128 146 148 170 169; 129 148 150 171 170; 130 150 152 172 171; 
131 152 154 173 172; 132 15 4 156 174 173; 133 156 158 175 174; 
134 158 159 176 175; 135 73 160 177 8 4 ; 136 160 161 178 177 ; . 

• 

,,:: :: ;: ~;;,.,161 162 179 178; 138 162 163 180 179; 139 163 164 181 180; 
~ 164 165 182 181; 141 165 1 66 1 83 182; · 142 166 167 184 183; 
1167 168 185 184; 144 168 169 186 185; 145 169 170 187 186; 

1•6 170 171 188 187; 147 171 172 189 188; 148· 172 173 190 189; 
149 173 174 191 190; 150 174 1 75 192 191; 151 175 176 193 192; 
152 84 177 194 95; 153 177 178 195 194; 154 178 179 196 195; 
155 179 180 197 196; 156 180 181 198 197; 157 181 182 199 198; 
15B 182 183 200 199; 159 183 184 201 200; 160 184 185 202 201; 
161 185 186 203 202; 162 186 187 204 203i 163 187 188 205 204; 
164 188 189 206 205; 165 189 190 207 206; 166 190 191 208 207; 
167 191 192 209 208; 1 68 1 92 193 210 209; 169 95 194 211 106; 
170 194 195 212 211; 171 195 196 213 212; 172 . 196 197 214 213; 
173 197 198 215 214; 174 198 199 216 215; 175 199 200 217 216; 
176 200 201 218 217; 177 201 202 219 218; 178 202 io3 220 219; 
179 203 204 221 220; 180 204 205 222 221; 181 205 206 223 222; 
182 206 207 224 223; 183 207 208 225 224; 184 208 209 226 225; 
185 209 210 227 226; 186 106 211 228 117; 187 211 212 229 228; 
188 212 213 230 229; 189 213 214 231 230; 190 214 215 232 231; 
191 215 216 233 232; 192 216 217 234 233; 193 217 218 235 234; 
194 218 219 236 235; 195 219 220 237 236; 196 220 221 238 237; 
197 221 222 239 238; 198 222 223 240 239; 199 223 224 241 240; 
200 224 225 242 241; 201 225 226 243 242; 202 226 227 244 243; 
203 117 228 245 6; 204 228 229 246 245; 205 229 230 247 246; 
206 230 231 248 247; 207 231 232 249 248; 208 232 233 250 249; 
209 233 234 251 250; 210 234 235 252 251; 211 235 236 253 252; 
212 236 237 254 253; 213 237 238 255 254; 214 238 239 256 255; 
215 239 240 257 256; 216 240 241 258 257 ; 217 241 242 259 258; 
218 242 243 260 259; 219 243 244 9 260; 220 3 261 262 263; 221 261 264 265 262 ; 
222 264 266 267 265; 223 266 268 269 267; 224 268 270 271 269; 
225 270 272 273 271; 226 272 274 275 273; 227 274 276 277 275; 
228 276 278 279 277 ; 229 278 4 280 279; 230 263 262 281 282; 
731 262 265 283 281; 232 265 267 284 283; 233 267 269 285 284; 

•

. :· ·;;• 269 271 286 285; 235 271 273 ·287 286; 236 273 275 288 287; 
) 275 277 289 288; 238 277 279 290 289; 239 . 279 280· 291 290; 

~ J 282 281 292 8; 241 281 283 293 292; 242 283 284 294 293; 
243 284 285 295 294; 244 285 286 296 295; 245 286 287 297 296; 
246 287 .288 298 297; 247 288 289 299 298; 248 289 290 300 299; 
249 290 291 301 300; 250 8 292 302 159; 251 292 293 303 302; 
252 293 294 304 303; 253 294 295 305 304; 254 295 296 306 305; 
255 296 297 307 306; 256 297 298 308 307; 257 298 299 309 308; 



s: \0406915 \ STAl>.D\Structurel. std 05 / 27 / 05 15:01:12 

258 299 300 310 309; 259 300 30 1 311 31 0 ; 26 0 159 30 2 312 176; 
261 302 303 213 212; 262 30 3 304 314 313~ 2 63 304 30 5 315 314; 
2 6 4 305 306 316 315; 265 306 3 07 317 316; 266 307 30 8 318 31 7 ; 
267 308 309 319 318; 268 309 310 320 319; 269 310 311 321 320; 
?-""-'\ 176 312 322 1 93; 271 312 3 13 323 322; 272 313 314 324 323; 

314 315 325 324; 274 315 3 1 6 326 325; 275 316 317 327 326; 
. ) ' 317 318 328 327; 277 318 3 1 9 329 328; 278 319 320 330 329 ; 

- · ~ 320 321 331 330; 280 193 322 332 210; 281 322 323 333 332; 
282 3?3 324 334 333; 283 324 325 335 334; 284 325 326 336 335; 
285 326 327 337 336; 286 J27 328 338 337 ; 287 328 329 339 338; 
288 329 330 340 339; 289 330 331 341 340; 290 210 332 342 227; 
291 332 333 343 342; 292 333 334 344 343; 293 334 335 345 344; 
294 335 336 346 345; 295 336 337 347 346~ 296 337 338 348 3 47; 
297 338 339 349 348; 29 8 339 3 40 35 0 349 ; 299 340 341 351 350; 
300 227 342 352 244; 301 342 3 43 353 352; 302 343 344 354 353; 
3 0 3 3 4 4 3 4 5 3 55 3 54 ; 3 0 4 3 4 5 3 4 6 3 5 6 3 55 ; 3 0 5 3 4 6 3 4'7 3 57 3 5 6 ; 
306 347 348 358 357; 307 348 349 359 358; 308 349 350 360 359; 
30 9 35fr 351 361 360; 310 244 352 362 9; 311 352 353 363 362; 
312 353 354 364 363; 313 354 355 365 364; 314 355 356 366 365; 
315 356 357 367 366; 316 357 358 368 367 ; 317 358 359 369 368; 
318 359 360 37 0 369; 319 360 361 10 370 ; 
ELEMENT PROPERTY 
1 TO 319 THICKNESS 1 . 67 
UNIT INCHES KIP 
CONSTANTS 
E 315~ MEMB 1 TO 319 
POISSON 0.17 MEMB 1 TO 319 
DENSITY 8.68e-005 MEMB 1 TO 319 
ALPHA S . Se- 006 MEMB 1 TO 319 
UNIT FEET , KIP 
SUPPORTS 
1 TO 4 12 15 17 19 21 23 25 27 29 261 264 266 268 270 272 274 276 278 FIXED 
LOAD 1 SOIL PRESSURE 
ELEMENT LOAD 
1 TO 10 220 TO 229 PR - 1.3 
11 TO 20 230 TO 239 PR -1.17 

,
-··)ff!O 30 240 TO 2.4 9 PR -1.04 

' <:l 40101 TO 117 250 TO 259 PR - 0 .91 
.0 50 118 TO 134 260 TO 269 PR - 0 .78 

51 TO 6~ 135 TO 151 270 TO 279 PR -0.65 
61 TO 70 152 TO 168 280 TO 2 8 9 PR - 0 .5 2 
71 TO 80 169 TO 1 85 290 TO 299 PR - 0 . 39 
81 TO 90 186 TO 202 300 TO 309 PR - 0.26 
91 TO 100 203 TO 219 310 TO 319 PR - 0 .065 
PERFORM ANALYSIS 
FINISH 
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Kumar Hanumaiah - FCDX 

From: Kumar Hanumaiah - FCDX 

Sent: Friday, January 26, 2007 3:29 PM 

To: Bobbie Ohler- FCDX 

Cc: Jeff Riddle - FCDX; Kumar Hanumaiah - FCDX 

Subject: White tanks NIC 

Bobbie, 

This is a follow up e-mail of yesterday, that the revised computations from Mantu are acceptable. Variables such 
as weight of soil , Active earth pressure, At Rest pressure and Passive earth pressures vary significantly and this 
is the reason why factor of safety of 2 to 3 are recommended by the code. 

Our review and approval of Kirkham Michael design and revised calculations does not relieve them of 
responsibility for the original design and revisions. 

Mantu of Kirkham Michael is assuming the weight of wall over the box of 56 kips will be fully transferred over to 
the pilaster and with this big assumption the factor of safety are close to the allowable F.S. This full load transfer 
of 56 kips from the beam to the pilaster may not happen at all and this is when we get into problems of F.S and 
the resultant force of not being in the middle third of the foundation . 

With lot of assumptions being made in the revised computations, we are saying it is o.k. to go ahead with the new 
construction of 9'x11' on the west side of the pilaster, properly Doweled to the existing pilaster foundation and the 
ADOT wall foundation. If we go ahead with this option, local office of Kirkham Michael shall closely monitor 
the Rotation of the Pilaster at the junction of the box culvert and ADOT retaining wall for the next several 
years and report to Flood Control District. 

If the rotation is too great, it will be necessary to add a 5'x3'x17' extension to the originally designed 3'x3 'x17' 
foundation . The ADOT wall and Foundation will need to be cut and replaced . 

1/30/2007 
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