Appendices

Appendix-1: Characteristic Value Subsoil Layer
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CAN THO BRIDGE CONSTRUCTION

e - Log P Curves {C1)
Segment | Layer | No | Lab Mo | Bore No Depth (m) Vo.id - : _P{kh) Ce
ratio 100°  200'  300: 1000 000 4000

1 801 Br-D-1 20 - 300 L33l 14800 Lk 13030 11750 LOS3 091d 946l

2 802 Br-D-1 9.0 - 93 taa3  L17 138w 1315 11981 0.996 078t 0714

3 56 8r-D-2 30 - 40 w491 1430 1375 1305 12260 L34 108 . 0392

6 67 Br-D2 | 80 - 90 1387 15650 15260 L5l 1337 1213 1070 047

12 173 8r-D-3 7.0 800 2165 19950 L9l 17ES 1609 1423 1208 0014

15 192 Br-D-4 70 - 80|  1514] 1479 1452 1387 12880 LI42 0.972] 0365

18| 91 Br-D-3 30 - 400 1637) 15681 15490 1468 1384 L2797l 133 oy

cLu 19| 9 Br-D-3 | 103 - 113 1562] 1343 13240 1461 1347 L17Y 0983 0.625
5| 9 Br-D-6 | 100 - 10| 1670] 1655 164y 1579 L4761 L.28%  Lossl 0.3

28 | 859 Br-D.7 5.0 60 1903 1862l 1836  17FL 1698 1594 L4007 0.62]

29 860 Br-D-7 80 - 2,0 1.832 1811 1773 leesl 13290 1373 L1151 0.737]

3l 206 Br-D-8 3.0 - 33 1389 13500 13260 12660 L1901 LO45T 0881 0345

32| so7 BeD8 | 105 - 1130  1396] 15800 133y 1478p 13881 126V 17| 0513

[ 3| 889 Br-I2-9 20 - 30 1Al 1396 138l 1348 LN5 1275 L2225 0.165
35| &0 | BeDS | 90 - 100 1637 e L6i0] 15720 15240 1430 1299] 043
Average - - 1.6250 15831 1352 14770 1379 1245 1082 0.5
3 803 Br-D-1 | 190 - 200 1153 - 1123l 1096 1039 0.966  0.849 0718|0435

7 68 Br-D-2 | 220 - 223] 1205 11631 11230 LiM2 09620 0.8700 0771 0.329

13 174 Br-D-3 | 150 - 160 1407 13370 13cSi  L224 n1420 L02H 0882 0467

14| 175 Br-D-3 | 200 - 2100 1083 1019 1004 0963 09031 0.815  0712] 03482

Ci-L | 20 973 Br-D-3 | 170 - 180 1.468] 1454] 14380 1397 1328 LI42] 0.9% .68
24 | 930 Br-D6 | 175 - 1853 1215 12020 1187 1150 L10u 0976 0769  0.684

30| 861 Br0.7 | 180 - 190]  b4e8] LSt L4220 13870 1asw 1190 L0661

3| a0 Br-D-8 | 19.0 -  20.0] 1514|1499 1486i - 144 L38O 1263 LOL6i  [0.821

3% | 87 Br-D-9 7.0 - 180, 1280 1253 1.236} Lisgl L1200 09920 07490 D807]
Average 1306  1.278] 1235 1200 1131 1013 0.847F  0.533
73| 749 Br-D-18 | 80 - 90| 1862 1806 1765 1663} . L+96i 13000 1086[ 0711

74 | 750 Br-D-18 | 13.0 - 40| 18y 1832 1794 . 1682 1312 1298 1052 0.8%]

_ 73 | 742 Br-D-19 |. 4.0 43  2092]  zowrl 2007 1.89Y L7l 130U 1.266 - 0.781
D) 747 |- BeD-19 [ 120 - 1300 149 L4731 14541 1.398] L3181 LISU. 0973 0.391
83 | 836 Br-D-20 [ 90 1000 1700] 1676l 1636 1591 1454 - L2070 0.939) 0.8%)

- 87 | 847 Br-D2t | 110 - 1200 1423 vaeri 1383 1315 1212 1.0571 0877 039
Average 1740 17070 16770 1.5900 1.451i 1.28% 1032 0.731
75 | 751 Be-D-18 | 180 - 190f 1381 1358 . 1333 1266 L1760 L0770 0963 - 0.7

P T Be-D-19 | 190 - 200 1269) 1221 1200 k1491 1091 Looy 0913 0319
B4 | 87 Br-D-20 | 190 - 200 1.102] 108 1068 1021 0964  0.883] 0794 0296

28 | 848 Br-D-2L | 19.0 -  20.0] 1426  1393| 1.368! 13200 1261 118U 1063 039
Average 1.295]  1.2650 1.2420 1189 11231 1.0380 0.933]  0.347]
33| 3 Be-D-10 | 60 - 70| 1986 1922 18891 1798  1.6%4] 1482 1281 .68

93 | a2 Be-D-22 | 30 - 40] 1936 1913 1878 1731  i38a 1a88l  1190] 0658

54 [ 373 Be-D-22 | 80 - 9.0 1347] 1455 14200 1347] 12250 1083 o928 0.8

98 26 Br-D-23 | 60 - 70| 1360 1338 13100 12490 11520 09500 0756  0.679

04| 305 Br-D-24 { 40 - 5.0 1765 1735 1703 1s16] 14871 1324 145 0.599

L E Br-D-24 | 110 - 120 1557 1505 1473 13e8] 12970  1.158] 1007 030

s ECIEES Br-D-25 | 90 - 100 1538 1523 1499 1438l 1341 10460 0928 0.724
v 110] 33 Br.D-25 | 120 - 130 1538] 14901 1.459) 1.397] 1316 1204  1085|  0.395
115] 259 Br-D-26 | 30 - 40| 2zl 2028 2077 wewn]  w2a] 14del 1152) 0957

1181 983 Br-D-27 | 40 - 43 1381 1364 1349 1299 1243 1163 1061 0345

121 Br-D-28 | B& - 900 1528 14671 1423 1340] 1182 1001 0796 - 0.681

12 Br-D-28 | 120 - 130 1319 1299 1274 1225 L1480 1033 0509 0412

128 | 354 BreD-29 | 30 - 60 1423 1396 1372 1301 1194f 1041 08| 0363
Average 1.624]  1.579) 13480 1469 1.3350] 1187 1.009]  0.589
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CAN THO BRIDGE CONSTRUCTION

e~ Log P Curves {C2)

Segment | Layer | Mo | LabNo | NoBore, Depth (m) Yoid ratio : : P (iba) i | Ce
w. 2w 500 100 20 000 300
8 69 Br-D2 | 410 - 413 Los| L 1103 L0520 0974 ussel 0792 0.327)
16 | 194 BeD-+ | 305 - 310 LO78) L0490 LO36I  LOU7i 09660 09041  0.821° 0,274
2 | n | 97 Br-D5 | 275 - 280 1.102 1043 L0I3 09690 0914 08431 0760 0.27H
: 22 | 978 Be-DM5 | 320 - 325 1.023 1 0gsu 0954 0914 0862 odon 0732 0274
2% | 933 Br-D-6 | 2635 - 270 1.261 {14 1208 L1700 1093) 09460 0791 U313
Average 1132 1092 10790 1e46 0999 0932 0841 D761 0.324
76 | 752 | Be-D18 | 39.0 - 395 0.784 Poo749) 07301 0704 06T} 0633 0578 0183
8 746 Br-D-19 | 300 - 305 0.739 I o718 0694l 0.667] 0631 03881 0335 DIVY
85 | 838 | BrD-20 | 280 - 285 0.839] 0829 08200 0794 0758 0713 0651 019
c2 | 36| 89 | BeD20 | 400 - 403 0.870 . 045 0820 0789 0745 0897 0623 0.9
" 8y | 849 Br-D:21 | 240 - 245 0.390 | 084l 0363l 0820] 0763 0699 0622  0.254
90 | 856 | BeD-2t | 344 - 3438 0.745 [ o7a8] 0714 0% 060 0626 0385  0.13§
9 851 Be-D-21 | 410 - 413 0.971 ! 0957] 0340] 0919 0.391) 0851 0784 0.2
Average 0.834 | 0.816 0797 0769 073l 06860  0.626] 0.199
39 | 346 [ BeD10 | 330 - 335 0.312 i 002l 07890 07770 07591 0726 0665  0.20H
95 | a75 | BeD-22 | 14D - 165 0315 | 0800 0805] 07931 0772 07460 0705 0134
9% | 377 | Be-D22 | 340 - 33 0635 | Dbe7] 0641l 0631 06l5) 0592 0539 0y
99 7 - Be-D23 | 00 - 11O 134s| Ll e 122 11280 10000 0.860] 0.463
00 | 29 Br-D-23 | 180 - 183 0.675 | Dy 0s6l] 0650 0632 0608 0569  0.130
w30 8-D-23 | 27.5 - 84 1703 06920 060 0657 06z 0595 0548 0.3s
w2 | 31 Be-D-23 | 37.0 - 373 0.606 i 05921 0578l 0359 053l 0sS02f 0453
106 | 308 | BeD2d | 233 - 244 0964 | 0953 0935 0908 vsesl o8 0751 0229
m| Br-D-25 | 180 - 183 0773 | o763l o749 073 o7l 0666l 0615 D36
12| 3 B-D-25 | 275 - 280 0.702 I 0essl oses 0652 06260 0387 0339 0159
v R YT e Be-D-35 | 330 - 333 0.784 [ o7esl o7 073 07170 06861 063 0176
e | 262 § Be-D% | 170 - 175 0877 T nass; - 08490 0828 07991 0762 0707 DAy
17 | 263 Br-D-26 | 5.0 - 153 0.734 Ioozadl 0710 069 06590 06200 0567] - 0475
119 | ose | Br-D27 .| 123 - 130 0791 | ormr 0771 07ed) 07490 072 0684 0133
13| 1w Br-D-28 | 17.0 - 175 0.909 0896 0885|0871 084l 079 073 0209
M 1 Br-D-28 | 235 - 240 0.796 07751 o07as  ozig] os7s]  0.625)  056Y] 9493
125 | 1z Br-D-28 | 20 - 275 0.750 | o7a3] o7l o7l o708l pe7s  0628) 0156
126 | 13 Br-D-28 | 380 - 385 0.881 | 0853 o084l o319 07920 u7sd 0692 020
119 | 35 | BeD-29 | 160 - 165 0.743 | o738 o7os] 0709 0685 06491 0602 0.158}
1o 357 | BrD-29 | 300 - 305 0.683 g 0669) 06460 o.r,zrsi= 0389 0545 oa%0] 013y
Average 0.794 | o77el o765l o747 07200 0.681)  0.6280 0.177]
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CAN THO BRIDGE CONSTRUCTION

Log Cv - Log P Curves (C1)

Segment | Layer | No | LabNo | Bore No Depth (m) P (kPa) / Cv {cmnlfs) -
5: 135 35 75 150 300 500
1 801 Br-D-1 200 - ¢ 30] 1325 1221) 10900 09480 092 0.895
2 302 Br-D-1 90 - | 93] 15100 14520 0979 0748 0327 0504
5 66 Bt-D-2 30/ - 40 1285 1209 1343 Lzoe 11880 1129
6 67 Br-D-2 80 - ¢+ 9.0 0781 0478 0464 04510 0490 0437
12 173 Br-D-3 700 - 1 80 o200 v2rd 02500 030 00 03
15 192 Br-D-4 70 - | 80| o739 o7 Liesl  osua 72U 0667
18 971 Br-D-3 300 - | 0] 099 0389 043 0449 0431 0422
ClU | 19 972 Br-D-5 | 103 115 08730 0881 1027 0605 06000 05860
p] 931 Br-D-6 | 1000 - | 1100 12920 1491 1384 10950 0986 0.95)
28 839 Br-D-7 50 -1 60 14200 1378 1331 1273 1118l 0357
29 860 Br-D-7 80 - 9.0 1452 1160 0996 0970 0936 0928
31 806 Br-D-8 30 - | 33 1497 1l 1100 0843 07450 071
32 867 Br-D-3 | 105 - | TL3] 1094 0912 08120 0621 039 039
I 34| - 89 Br-I>-9 200 - | 30 1550 1385 1643 14570 1419 187
35 870 Br-D-9 90f - | 100 1472l 1245 11881 1151 08820  0.333i
A cm¥/sx10” | 11720 10531 1.016] 0.364] 0799  0.730|
verage = - L : :
cm/day i 101 91! 88i 75i 691 63|
3 -803 Br-b-1 | 199 - | 2000 1.856  1.384] 13261 0.852% 079U 0748
7 58 Be-D-2 | 220 2230 0291 0334 03460 04290 0415 0.385)
13 174 Br-D-3 | 1500 - | 1600 0669 0486 04401 04370 04801 0439
L | 175 | BeD-3 zo.n@ L1 200l Lo9s] 08300 O7BY 0773 0.783 067
20 973 Be-D-5 | 1700 - | 1800 1176 1021 0971 0953 0407 0.3l
30 861 Br-D-7 | 1800 - i 19.0] 0799 09971 0964 0913 09070 0.89
33 308 Br-D-8 | 1907 - | 200{ 1287] . 1376 1.360] L1371 0964  (0.945
36 871 Br-D9 | 170/ - ¢ 180 1306 07811 0559 0463 0374 0369
Average cmz/zsme 1 i 1.0355 0.901i 0.869% 0.774! 0.549‘5 0.605]
cm/day i 94 78 75 71 55, 52
73 749 Br.D-18 1 80 - | 9.0 0970 osd6 0610 0445 0422 03%
74 730 Br-D-18 | 1300 - | 140 0953 0683 0382 0462 04270 0399
ey L7 742 Br:D-19 4.0! -1 43 080l 0678 0341l 04991 D.d6% 0.413!
79 747 Br-D-19 | 1200 - | 13.0] 0940 0712] 0694 0386 0478 (433
83 836 Be-D-20 | o0 - | 100F 13310 1336] 10600 0.340) 0449 0.418)
87 847 Be-D-21 | 11.00 - | 12.0 07220 0668 06200 0395 0364 0357
” Average cm‘/lsxm*’ . 0.9631 0.771 0.685  0.488| 0435 0.406)
: em'/day ) i 33 67 591 42! 384 35)
75 751 Be-D-18 | 1800 - | 190 o902 o706l 0633 06l0f o588 0571
ciL 12 744 Br-D-19 | 19.0] - | 200  0427] - 0333 0669 0631 0618 0.606
84 837 Br-D-20 | 19.0] - | 200 1087 0981 0946] 0351 0846  0.821
88 | 848 BD-21 | 1900 - | 200 o005  1oes Lol 1009 07951 0381
Averge . cmzfzsxw" | 0.830] 0834 0820 0775 0.712 0.6f5i
cm'/day i 72 72 71} 67! 61 56/
38 | 342 Be-D-10 | 60 - | 70 1570] 12720 nio7  L10sl 109 105)
93 n BrD22 | 3.0 - | 40l 119 1282  os4s]  od08] 0297 0290
94 373 Br-D-22 | 80 - | 90 1184l 1ol oyvs| 0801 07450 07H
98 % Be-D23 | 60l - | 70| o775 o83 0962 0711 0590  0.359)
104] 305 | BeD24 | 40l - | 50 1080 095% 0937 07220 0589  0.563
105 | 306 Br-D-24 | 110 - | 12.0[ 0768 0725 o070 0665 0337 03532
c1 || 352 Br-D25 | 9.0] - | 10.0f 103y tees] 1184 osssl - 0567 . 0555
110 53 | Br-D25 | 1200 - | 130 2007 1336 1.514] 1356 1377 1.346)
v 115 | 239 Br-D26 | 300 - | 40 039y o441l 0404 03691 0423 0388
18| 985 Br-D-27 | 400 - | 43| 0942 1328 1283 1267 12220 1217
121 ) Br-D-28 | 80 - 90 L130] 0614 0s800) 0325 0473 0450
122 9 BrD28 | 120/ - | 130 0701 0629 0.623] 0496 0473 0450
128 334 B-D29 | 500 - | 60/ 0764 . 0.630) 0617 0470]  0462) 0451
misx10” | 1058 0948 0905 0751 0681 0659
Average - T - - - - -
cm¥/day I 91! 82| 78! 65} 591 57
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CAN THO BRIDGE CONSTRUCTION
Log Cv - Log P Curves (C2)

Segment | Layer | No | LabNo | Bore No Depth (m} ; . P (ikPa)/ Cv (umZ/s)
51 15! 331 750 150, 300 60
8 69 BrD-2 | 410 - 413 0703 06981 0634 0644 05200 0609
6| 19 BrD~+ | 305 - 310 1384 11360 13000 130] 1301 1398
cz | a] on Br.D-3 | 273 - 280 0725 0725 135 1418 1579 L7
1 2| s Br-D5 | 320 - 325 1493 1493l 1734 187l 1802 1789
% | 933 Br-D6 | 265 - 270 2625 291 2417)  L00) 1695 1391
Average em¥sx107 1.386% 1.393] 1.-186? 1.434% 1.439) L1422
em’/day 1200 1200 1281 124 124l 123
76 | 752 | Br-D18 | 390 - 395 09701 06461 06181 0445 04220 03960
81| 76 | Br-D-19 | 300 - 305 1225 1225t 1436 1342l 1275 L1528 107
85 | 838 Br-D-20 | 280 - 285 0283 0288 0290/ 029! 0321, 03181 0312
c2 | 86 | 839 | Br-D20 | 400 - 405 | 0052 1207]  ndO3 17! 1326 L.195
¢ 89 | 849 | Br-D21 | 240 - 243 0469l 0469 - 0198] 0152 0138 0225 0.08
o0 | 830 Br-D-21 | 344 - 348 L715 17151 1868l 2074 1866 1.szs§ 1.528
91 | 851 | BrD21 | 410 - 415 1163 1183 1173 13181 w43l 1430 1.232
Average emsx107 0.972 0.923E 0.973} 1.005@ 0.9711: 0.939! 0.908
em’/day 84| 80 84l 87 84/ 81! 78
39 | 346 | BrD-10 | 330 - 335 | 3862 3862 2856 2448 13620  0.9%
95 | 375 | Br-D-22 | 160 - 165 06220 0622 0398 0380 . D364 0434 0445
9% | 377 | BrD22 | 340 - M5 04d0] 04i0] 0368 0301 0340 0233 0218
9 27 gr-D-23 | 100 - 110 0504 0358 0334 0444l o432l 01l
00 | 29 Br-D-23 | 180 - 185 0.3621 0_.362[“ 0234 0396 0412) 0343 0338
ol 30 Br-D-23 | 275 - 280 08111 0811l 13881  1.746| 141, 1202] 1282
wz| »n Br-D-23 | 370 - 37.5 T isesp  1ets]  1526] 1466 1169
106 | 308 Br-D-24 | 235 - 240 0773l 0773]  os93 o418l 0397 0.350i 0325
111 54 Br-D-25 | 180 - 185 0753 0361l 05100 0439 0428  0.41Si
o N2 % Br-D-25 | 27.3 - 28.0 1712 2138l 2080 1811] 1707 164d]
v 13 ] 3% Br-D25 | 330 - 335 1560 147l 2190 2787 2:13) 1889
N6 | 262 | Be-D26 | 170 - 175 0998 0912] o938 (o427 1418 Ligd
17 | 263 | BeD26 | 250 - 253 170 1790]  1s41]  1897] 1979 1saaf 1906
19| 986 | BrD27 | 125 - 130 1138 11380 ro74]  0s07] 0883 0863 0749
23| 10 Br-D28 | 17.0 - 17.5 12570 1257] o618 0334 - 0448 0379 0354
| n Br-D-28 | 233 - 4.0 1134]  1134]  vete| 1471 1389 1374 1360
125 12 Be-D28 | 270 - 27.5 05200 05200 0622] 06401 Oasd| 04600  0.439
26| 13 Br-D-28 | 380 - 385 2124|2124 2861 2363 2073 2017] 1813
129 | 356 Br-D-29 | 160 - 165 0628] 0628 0399 = 0490 0449 0.427|
130 | 357 | BrD29 | 300 - 305 0961] 0961 - 1281 1169 1084 1070 1028
Average mz,.rsxm-l 1109 1109 1zssi 1.085) 0970 0943 0.957
cm/day 9! 9% - 107] oa] 84 sl 83
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CAN THO BRIDGE CONSTRUCTION

Unit Weght of C1, C2 Layer
. Water Unit
Soil Name \
Layer Borehole | Laboratory |Sample depth confent | weight
Segment name No symbol No w
y (ASTM D2487-83) B
. % kN/m
1 -Uyj 1 Br-D-1 801 2.0 3.0 CL: Lean CLAY 334 16.00
1 -Ul 2 Br-13-1 802 9.0 95 CH : Fat CLAY 45.9 15.70
Cl -Ul 6 Br-D-2 66 3.0 4.0 CL:Sandy CLAY 524 16.20
1 -u| 7 Br-D-2 67 8.0 9.0 CH : Fat CLAY 58.5 16.20
A -uU| 18 Br-D-4 191 1.0 2.0 CH : Fat CLAY 56.9 16.20
ct -U| 23 Be-D-5 971 3.0 4.0 CH : Fat CLAY 60.8 16.10
Cl -U| 24 Br-D-5 972 10.5 11.5 CH : Fat CLAY 57.1 16.20
ct -U| M Br-D-7 859 5.0 6.0 CH : Fat CLAY 68.7 15.40
ct -U)| 35 Br-D-7 860 8.0 9.0 CH; Fat CLAY 65,7 15.40
Ccl -U| 37| Br-D-8 806 3.0 35 CL: Sandy CLAY 42.0 15.80
Average 56.1 15.90
1 -L| 3 Br-D-1 803 19.0 20.0 CL: Lean CLAY 42.0 17.40
Cl -L| & Br-D-2 68 22.0 23.0 CL: Lean CLAY 414 16.90
1 C1 _-L| 14| BrD3 174 1150 - 160 | CH: Fat CLAY 517 1670
Cl1 -L| 15 Be-D-3 175 20.0 21.0 CL:Lean CLAY 38.9 17.80
C1 L | 20 Br-D-4 193 15.0 16,0 CH : Fat CLAY 58.7 1590
Cl1 -L| 25 Br-D-5 973 17.0 18.0 CH: Fat CLAY 52.2 16.30
C1 -L|31 Br-D-6 932 17.5. 18.5 CL: Sandy CLAY 39.7 16.60
Cl1 -LJ| 36 Br-D-7 861 18.0 19.0 CL: Lean CLAY 53.8 16.40
cl1 -L| 35 Br-D-8 808 19.0 20.0 CH : Fat CLAY 54.4 16.20
Average ' 48.1 16.70
C2 9 Br-D-2 69 41.0 41,5 CH : Fat CLAY 419 17.20
C2 26 Br->-5 974 27.5 28.0 CL: Lean CLAY 37.8 17.30
C2 27 Br-D-5 975 32.0 - 3250 CL: Lean CLAY 375 17.90
C2 - 32 Br-D-6 933 26.5 27.0 " CL:Lean CLAY 43.2 16.80
Average ' : 40.1 17.30
C1 -U|111| Br-D-18 749 8.0 2.0 CH : Fat CLAY 69.2 15.60
1 ~U|[112]  Br-D-18 750 13.0 14.0 CH : Fat CLAY 69.5 15.70
Cl -U|119] Be-D-19 742 4,0 5.0 CH : Fat CLAY 77.4 15.20
Cl -U|120| Br-D-19 747 12.0 13.0 CH : Fat CLAY 51.8 16.10
Cl -U|[124]| Be-D-20 835 2.0 3.0 CH: Fat CLAY 73.8 15.20
Cl -U|3125( Bre-D-20 836 9.0 10.0 CH : Fat CLAY 58.4 15.50
Cl1 -U|129| Br-D21 846 6.0 7.0 CH : Fat CLAY 818 15.00
.Cl- -U|130¢ Br-D-21 847 11.0 12.0 CL: Lean CLAY 493 16.30
Average : : ' : 66.4 15.60
Ci -L{113] Be-D-18. 751 18.0. 19.0 CL: Lean CLAY 40.3 16.90
3 C1 -L1121 Br-D-19 744 15.0 20.0 CL: Lean CLAY 441 16.80
Cl -L|126]| - Br-D-20 8§37 19.0 20.0 CL: Lean CLAY 36.4 17.20
a1 -1 113 Br-D-21 848 19.0 20.0 CH : Fat CLAY 54.2 16,30
Average ' ' 43.8 16.80
. C2 114| Br-D-18 752 39.0 39.5 CL: Lean CLAY 28.8 19.30
c2 122 Br-D-19 746 30.0 31.0 CL: Lean CLAY 26.4 19.50
C2 127 | Br-D-20 - 838 28.0 28.5 _ CH: Fat CLAY 29.2 18.90
C2 128 | Br-D-20 839 40,0 40.50 CL: Lean CLAY 29.5 18.50
C2 132 Br-D-21 - 849 24.0 24.5 . CH : Fat CLAY 309 18.60
C2 134§ Br-D-21 851 41.0 41.5 CL: Lean CLAY 34,8 18.10
Average ' 29.9 18.80
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CAN THO BRIDGE CONSTRUCTION

Unit Weght of C1, C2 Layer
. Water Unit
Soil Name .
Layer Borehole | Laboratory {Sample depth content | weight
Segment | me No symbol No : w
Y (ASTM D2487-83) E
m ) kN/m
Ci 137 | Br-D-22 372 3.0 - 4.0 MH :Elastic SILT 65.1 14.80
1 138 | Br-D-22 373 80 - 90 CH: Fat CLAY - 54.6 16.10 |
Cl 139 Br-D-22 374 120 - 13.0 CH: Fat CLAY 63.8 15.90 |
Cl 145 | BR-D-23 26 60 - 7.0 CL : Sandy CLAY 42.0 15.90
1 1551 BR-D-24 305 40 - 50 CH : Fat CLAY 64.0 15.80
Cl 156 | BR-D-24 306 11.0 - 120 CL:Lean CLAY 57.1 16.30
1 164 | Br-D-35 51 40 - 50 CH ; Fat CLAY 74.3 15.20
Cl 172 |  Br-D-26 259 3.0 - 40 CH: Fat CLAY 80.4 14.70
C1 173 | Be-D-26 - 260 70 - 8.0 CH : Fat CLAY 69.9 15.50
C1 174 Br-D-26 261 11.0 - 120 CH: Fat CLAY 77.6 15.20
Ci 177 | BR-D-27 985 40 - 45 CH : Fat CLAY 51.1 16.70
Cl 185 | Br-D-28 7 30 - 4.0 CH : Fat CLAY 79.2 14.60
Cl 187 [ Br-D-28 9 12.0 - 13.0 CL: Lean CLAY 46.2 16.70
Cl 194 { Br-D-29 354 50 - 60 CL: Lean CLAY 49.9 16.30
o} 195 Br-D-29 355 10.0 - 11.0 CH ; Fat CLAY 60.2 14.40
Average 62.4 15.60
2 63 | Br-D-13 761 29.0 - 295 CL: Lean CLAY 387 17.90
Cc2 64 | Br-D-13 762 445 - 45.0 CL: Lean CLAY 34.2 17.90
C2 47 Br-D-10 344 16.0 - 165 CL; Sandy CLAY 26.4 19.10
C2 43 | Br-D-10 346 33.0 - 335 CL: Lean CLAY 30.1 19.00
Cc2 49 | Br-D-10 349 47.0 - 475 CL:Lean CLAY 21.6 20.10
Cc2 74 | Br-D-14 147 160 - 165 CL: Lean CLAY 28.3 18.70
2 75 | Br-D-14 148 225 - 230 CL: Lean CLAY 29.2 0.00
c2 76 | Br-D-14 149 28.0 - 285 CL: Lean CLAY 33.0 18.50
c2 77 | Br-D-14 150 405 - 41.0 CL: Lean CLAY 22.2 20.30
c2 87 | Br-D-15 239 200 - 205 CL: Lean CLAY 42.6 17.50
C2 88 | Br-D-15 240 5.0 - 255 CH : Fat CLAY. 39.9 17.70
4 C2 89 | Br-D-15 241 28.0 - 285 CL: Lean CLAY 31.0 18.90
. C2 90 [ Br-D-15 242 31.5 - 320 CL: Lean CLAY 21.6 18.50
c2 91 | Br-D-15 243 400 - 405 | CL:Lean CLAY 34.2 18.40
Cc2 99 | Br-D-16 367 255 - 26.0 MH :Elastic SILT 52.3 16.40
C2 107 Br-D-17 286 18.0 - 19.0 CL: Lean CLAY 3.7 | 17.80
c2 140} Br-D-22 375 16.0 - 165 CH : Fat CLAY 272 18.80
C2 142 Br-D-22 377 34.0 - 345 ML SILT 229 19.90
c2 146 | BR-D-23. 27 10.0 - 110 CH : Fat CLAY 48.4 16.40
C2 1147 | BR-D-23 28 135 - 140 CH : Fat CLAY 25.7 19.40
Cc2 148t BR-D-23 29 18.0 - 185 CL: Lean CLAY 2.2 19.70
C2 150 | BR-D-23 30 275 - 28.0 CL: Lean CLAY 5.4 1940 -
c2 157 | Br-D-24 307 16.0 - 165 CL: Lean CLAY 26.1 19.20
(o) 158 | Br-D-24 308 235 - 240 CH : Fat CLAY 35.7 18.30
c2 160} Br-D-24 310 300 - 305 CL: Lean CLAY -26.6 19.50
c2 161 Be-D-24 311 41.2 - 41.7 CL: Lean CLAY 21.9 19.40
c2 167 | Br-D-25 54 18.0 - 185 | " CL:Lean CLAY 27.4 19.20
c2 169| Br-D-25 56 33.0 - 335 |  CL:LeanCLAY 28.6 -19.30
C2 170} Br-D-25 57 43.0 - 435 | CL:Lean CLAY - 26.8 19.20
Cc2 175| Br-D-26 262 17.0 - 175 CH : Fat CLAY 29.3 -18.50
c2 176 Br-D-26 263 250 - 255 'CL:Lean CLAY 24.4 19.30
C2 178 |  Be-D-27 986 125 - 13.0 CL: Lean CLAY 28.5 19.30
2 179! Br-D-27 987 15.0 - 155 CH: Fat CLAY - 30.2 18.30
c2 180 |  Br-D-27 988 19.0 - 195 CH : Fat CLAY 347 18.10
C2 181| Br:D-27 989 23.5 - 2440 CL: Lean CLAY 265 1560
C2 182 | Br-D-27 99 28.0 - 285 | CL:Sandy CLAY 26.3 18.80
c2 1881 Br-D-28 10 17.0 - 175 CH: Fat CLAY 323 18.50
Ccz 1961 Br-D-29 356 16.0 - 165 CL: Lean CLAY 261 19.40
C2 197 Br-D-29 357 30.0 - 305 CL: Lean CLAY 25.% 19.70
Average 28.2 19.00
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‘Name of|

Depth of

Segment ' . Bor, No. | Sand Layer = Remarks Average of
i Layer | ; - ! i Sand Layer
i . Br-D4 | 7.3
§ | _Br-D-5 | 4.5,

; | Br-D-5 ! 5.5
' { Br-D-5 | 9,5
Br-D-6 | 5.5; ;
_ Br-D-6 | 10.5 2
C1-U | Br-D-7 8.5
Br-D-7 | 10.01 :
Br-D-7 | 14.0]
Br-D-8 11.0] g
Br-D-8 14.0]
Br-D-9 9.5] |
Br-D-9 15.01 !
Br-D-4 | 28.0|Bottom of Layer '
’ Br-D-7 18.5!
Br-D-7 20.0!
| Br-D-8 | 17.51 ‘ 1
1 Cl-L | Br-D-8 | 24.0
[ Br-D-8 310,
! . Br-D-9 17.5]
F ' Br-D-9 - 33.5!
| i Br-D-1 . 30.0; !
| | Br-D-1 | 49.0!Bottom of Layer |
! | Br-D-5 | 28.01 ;
| Br-D-S 49.0 5
| Br-D-6 28.5
| Br-D-6 31.5!
| Br-D-7 38.0
c . _Br-D-7 41.4!Thickness =1.1m 2
| Br-D-8 37.0!
Br-D-8 | 46.5 |
Br-D-9 37.0
Br-D-9 43.5
Br-D-9 45.0
Br-D-9 47.5
3 Br-D-19 16.0] 0
Br-D-23 6.5
Br-D-23 9.5
Br-D-24 11.5
Br-D-24 13.5
4 C1 Br-D-24 15.0 1
Br-D-25 9.5
Br-D-25 12.5
Br-D-26 ! 13.51
Br-D-28 | 9.5, i
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Appendix-2: Cost Comparison of Embankment Height
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Appendix-3: Study of Counter Berm Form
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Appendix-4: Study of PVD Arrangement
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Appendix-5: Study of Slope Stability
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Appendix-6: Calculation of Settlement
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5.1.

used from a report of Feasibility Study.

Traffic volume and Equivalent Single Axle Load (ESAL)

Traffic volume, types of vehicles and traffic growth factor are forecasted to be

Equivalent single axle load is determined in accordance with types of vehicles

and weighing data is referred in Rehabilitation Project NH No.1, section Sai Gon-

Can Tho.

Design cumulative ESAL is defined by the above 2 the basic data.

.Tmffl i Growth | Traffic | Design Traffic | ES.AL | Design
| Factors L. ; ’ 'oquwalon(y i ESAL
I S = et Tralfic r two way |-
L2006 1(2006-2010)) 2010 | factor L (2006- 2010)
Light Buses © 1267 1 013 i.....z_‘_lf’__l____' 2,984,777 | 0012 ,,,,f,,j?f,‘,’?jl,,,,i,,,,,
Feavy & oo 012 898 | 1,318,486 | 0870 1,147,083 |
Buses = ~7 . " |
i__flp_rht truck 918 - 017 P71 \_2_0)3[]_?2-_1“___(_)[}]?_ 27,634
Medium oo 47 4175 | 5,674,988 1529 8677 ()a?
TrLl k ‘k : _— - —————— ‘ _— ! —— —
Heavy - 0.21 97 | 512799 L 1670 856,374 |
Truck | i f ‘
|
1 : | | Traffi
ETr'lfﬁcé Growth J Traffic Design | ulltlflﬁ;f ES.AL Design
U Factors L 0T Traffic °1 (. BEEY wo way ;. ESAL
L actor P
| 2010 (2010-2020) 2020 | ; ; ' 2010- 2020 )
Light Buses | 2051+ 0.09 420 11,322,610 1 0012 133090 |
”"‘Wy 898 1 0.08 1834 | 4,806,725 | 0870 | 4,181,851
Ll}_'ht_tr__uglt: 1721_ (.12 _____4958 '11,28(},'!_7_9__ 0 9_1_2_ __1;’;_2 591 [
Medium & o0 00 010 | 11978 | 27296203 1 1529 41,736,032
Truck o R o ]
3 ’ ! : ; i
Heavy 397 1 011 1053 | 2,475,955 1670 | 4,134,845
Truck ; :
‘ | | | E
Design E.S.A.L (2006- 2018)
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5.2, Flexible Pavement Design

52,1 Design criteria

According to comparative cost result of pavement structures designed by
methods of Viet Nam, Japan, AASHTO (see appendix 1-5-2), AASHTO
method is selected for design.

Following design criteria has been applied.

Table 5.2.1 Design Criteria for Pavement Design

Design Input Requirements Value Reference
Perforrnance Period (years) . 15 22TCN211-93
Analysis Period (years) 15 22TCN211-93
Traffic
Design Equivalent Single Axle Load (ton) 8.2 AASHTO
1 Variables Directional Distribution Factor, Dp 0.5 AASHTO
Lane Distribution Factor, DL 0.9 AASHTO
Reliability 99 AASHTO
Overall Standard Deviation 0.45 AASHTO
Initial Serviceability Index, po 4.2 AASHTO
2 Percfx:irtré;?gce Terminal Serviceability Index, p: _ 2.5 AASHTO
Design Serviceability Loss, APSI 1.7 AASHTO
Effective Roadbed Soil Resilient Modulus, Mg (psi} | 1600 x CBR| Asphalt Inst.
3 Material Layer Coefficient for Asphalt Cancrete, ai o - AASHTO
Properties Layer Coefficient for Base Course, az ’ - AASHTO
Layer Coefficient for Subbase Course, a3 - AASHTO
4 Chl:::(e:tr;\reiz:ics B;a:lil!-‘;z;;?e:n (io;’faficients for Base Cou.rse and Subbas§ 195 A ASHT'O.

'5.2.2 Design data

The design variables, performénc:e criteria and pavemént characteristics are
selected as given in the Table 5.2.1. The estimated design ESAL {equivalent
single axle load) is 27x10¢ number of applications from the traffic forecast.
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5.2.2.1 Material properties

1. The effective roadbed soil resilient modulus, Mg will be computed from
the CBR value of the subgrade material.

Table 5.2.2 The CBR test result and the calculation result of design CBR.

Lab No Material . Location | CBR(%) | Remarks
46 ) . 13.2
16 oA VB2 e e 106
46-b 9.4
Average 11.1
Standard deviation | =STDEV(13.2,10.6,9.4) 1.9
Design CBR 8 11.1-1.9=9.2
Lab No Material Location | CBR(%) Remarks
912 1km down 11.5
912a ) stream of 9.6
912b River Sand proposed 9.6
' bridge
| Average 10.2
Standard deviation | =STDEV(13.2,10.6,9.4) 1.1
Design CBR | 8 10.2-1.1=9.1
2. The CBR value of subbase material is taken as greater than 30%. This
value of CBR shall be mentioned in the specification of subbase materials.
3. The CBR value of granular base material is taken as greater than 80%.
This value shall be mentioned in the specification of base materials.
4. Design of flexible pavemeht by AASHTO method requires the selection

of elastic modulus of Asphalt Concrete (Eac). The value of Eac has been
taken as 400,000 psi in AASHTO. AASHTO recommends using value
based on the local practice. In Vietnam, similar projects like National
Highway No.5 used 400,000 in some of the sections. National Highway
No.18 project used a value of 300,000 for surface course as well as binder
course. In accordance with pavement Exporter, Eac value of 400.000 psi is
very high. Based on these facts, the design value of Eac will be taken as
300,000 psi.

5.2.2.2 Layer coefficients

‘For the material properties described in section 5.2.2.1, the layer coefficients
~are calculated from the chart {(equation) given in AASHTO for the respective
materials.
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Table 5.2.3, Layer coefficients of pavement materials

Layer coefficient for asphalt concrete al, Eac=300,000psi | - 0.37
Layer coefficient for granular base course CBR280 0.132
Layer coefficient for subbase course CBR=30 0.109

5.2.3. AASHTO design concept

Reliability, RI%}

For a set of design data of Reliability, Standard Deviation, ESAL applications,
effective roadbed soil resilient modulus and Design Serviceability Loss, the
Design Structural Number, SN is computed from the Nomograph or from the
given relationship.

AASHTQ states that, once the design structure number (SN) for an initial
pavement structure is determined, it is necessary to identify a set of pavement
layer thickness which, when combined, will provide the load-carrying
capacity corresponding to the design SN. The following equation provides
the basis for converting SN into actual thickness of surfacing, base and
subbase:

NOPCCHAM SOLVES I
' ' _ (s - 1s
!oﬁg"“ = 3505 9.3 ogy @l ~ 0.% +--—————-—-—i;-‘-—- + 1,02%0m, A, - $.07
0,40 ¢ ~————=
1) >
[ _
EE Dt Saeviceobihity Loss, OPSI
524
ik .
=3 g : ]
3% $fkw j./
3 £3 e
wd £ iy
zs 7
i i X7
L 1
3 AA
n
// 4
' ///
Exomple: l-:‘:% :
W.!!IIO' se T 6 3 & L1
Re9% Dasign Siwchurel Number, SM
8,5 0.9% '
My + 5000 pui
APSi ¢ 19

Solutien: SN = 30

Figure 3.1, Design Chart for Flexible Fyveents Based on Using Mean Values for Each Input
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SN = aiD; + a;Dams + asDama

Whete,
ai, Az, a3 = layer coefficients representative of surface, base,
and subbase courses, respectively
D;; D, D3 = actual thickness (in inches) of surface, base, and subbase
courses, respectively
my, Ma = drainage coefficients for base and subbase layers,

respectively

AASHTO further stafes, it should be recognized that, for flexible pavements,

. . A . R w
sl SurfluoCoum cx . Dy
L4 - é -,ﬁ-‘ |
'. - Base Courss o TDZ
(] . -1 * a2 =k
- - - G a POE
o o Subbase Course ."ID

- K Cer g G 4 o &
Roadbed Couras

g > SN

F AP
SN*, + 5N, > SN,
pe. > SNy - (SN*, + SN*,)

a,my

"1} 8,0 mand Sﬂ are u3 defined in the text snd are minimum required values.

2] An saterisk with D or SN indicatos that n reprasents the vnluc lcﬂulw used, which
must be squel to or grester than the required value.

Figure 3.2. Procedure for Determining Thicknesses of Layers Using a Layered Analysis Approach

the structure is a layered system and should be designed accordingly. The
structure should be designed in accordance with the principles shown in
'Figure 3.2. First, the structural number required over the roadbed soil should
be computed. In the same way, the structural number required over the
subbase layer and the base layer should also be computed, using the
applicable strength values for each. By working the difference between the
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524

computed structural numbers required over each layer, the maximum
allowable thickness of any given layer can be computed.

Thickness design

Based on the design concept given in Figure 3.2, the calculated thickness for
various layers have been summarized in Table 5.2.4 for various cases. SB, BS
and AC stand for subbase course, base course, asphalt concrete course
respectively.

Table 5.2.4, Calculated layer thickness

Calculated thickness|Rounded thickness
SN3 SN2 | SN1

SB BS |AC |SB | BS | AC

5701 {5.3108 ]4.2996 6 15 130 |15 15 30

The thickness 15cm for subbase and base courses corresponds to the
minimum practical thickness requirements in the rounded values.

Comparison of the results with design on other highway projects show that,
asphalt concrete thickness of Class L1l roads is between 12cm and 15cm in a
common practice in Vietnam due to economical reasons. AASHTO suggests a
minimum of 4 in of asphalt concrete for traffic level more than 7 million
equivalent single axle load. However, AASHTO does not provide any
information on asphalt concrete thickness requirement for different types of
base strength. Based on these it is concluded that 15cm of asphalt concrete
with 5cm of surface course and 10cm of binder course shall be taken.

AASHTO also states that, the structural number equation does not have a
single unique solution; i.e,, there are many combinations of layer thickness
that are satisfactory solutions. AASHTO further states, when selecting
appropriate values for the layer thickness, it is necessary to consider their cost
effectiveness along with the construction and maintenance constraints in
order to avoid the possibility of producing an impractical design. The layer
thickness are re-calculated to satisfy the structural number equation (SN =
aiDy + a;Domy + asDams) with 5cm of asphalt concrete surface course and
10cm of asphalt concrete binder course. The results for this alternate are given
in Table 5.2.5.
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Table 5.2.5, Calculated Layer Thicknesses

SN3 Calculated thickness
SB BS AC  |TOTAL
5.701 30 30 15 75

5cm asphalt concrete surface course

10cm asphalt concrete binder course

30cm aggregate base course CBR=80

30cm aggregate subbase course CBR=30
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Chapter 6

LIGHTING SYSTEM



Design of Road Lighting

Street lighting luminaries is 250W High Pressure Sodium vapor type having a light
distribution complying with Semi Cut-off.
And it is mounted at 11.5m from road surface, with 15deg of mounting angle, on a double

armed street lighting column as below.

1500 1500
T e

11300

|
ﬁﬂJ ILS(iJD 5315 I 5315 l I 5315 I 5315 ’ LSJ [ﬂ

| €00 50 J
25000
F |

Lighting spacing(S) is decided by road width(W) and lighting height(H) with reference to
Vietnam Standard 20TCN95-83. Road width is 10.25m(without shoulder) and lighting
height is 11.5m, therefore lighting spacing(S) is sufficient with 40m to refer to the table

below.

Determination for height of installing Light accerding to equal Light levei

Light Sorce Height of installing Light Ratio: S/H
High Pressure Sodium >0.8W- 4
High Pressure Mercury >1.0W 35
Low Pressure Sodium >1.9W 1-35

W : Road Width(Sphere for lighting of light) :m
S : Lighting spacing(Distance between 2 light) :m

H : Height of installing light ;m

The result of luminance calculation from the above condition was 18.5 lux in average.
Therefore Standard luminance is 1.23cd/m? { = 18.5--15.0), because this project line is
asphalt pavement.

Luminance coefficicient

Required illuminance for luminance

1nt(cd/m?)

Asphalt

15 Ix/cd/m"

Concrete

10 Ix/cd/m*
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The traffic volume prediction of this project line is 30,000 units per day in 2010 and 70,000
units per day in 2020.

In the case of fragment line in a time, the traffic volume will be 625 units per day in 2010

and 1,500 units per day in 2020. Judging from the above, Lighting luminance is in need of
1.2 ¢cd/m? to be shown in table as below.

Therefore, this lighting plan is satisfied with Standard Luminance,

Determination of Average Dazzling L(th)

Light Catertgories Maxium Traffic Volume L{tb) e¢d/m>
from 3,000 cars or more 1.6
A from 1,000 to 3,000 cars 1.2
from 500 to 1,000 cars 1.0
less than 500 cars 0.8

A:Freeway.” Street of Class I, Il /" Main Square of city./ Transport Square etc.

For the reasons mentioned above, we decide that lighting spacing(S) is 40m in basically.
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