4-10. Study of Thickness of Sand Blanket

4.10.1 Description

The thickness of the sand blanket was calculated in consideration of contact pressure of
construction machine.

Dai Nai sand was selected for the material of sand blanket based on the test result.

410.2 Design formula

The calculation method of the sand blanket thickness is used accor.ding to Porando &
Raysne formula as follows:

K-P ' : 1+ sin ¢ ——
< T+ . — T tan®, .,
B+ 2htan o) (Ut - tan ) (7 h+ Cootd): —- sng € C tan ¢

Where: :
Left side of formula is the live load pressure.

Right side of formula is the capacity of the soft ground.
P:  Weight of one vehicle wheel

K: Safety factor in construction process 11

B, L. Sizes of vehicle wheel
a: Angle of pressure distribution = 30degree
y: Dry unit weight of sand blanket= = 18.6KN/cm3
h:  Thickness of sand blanket : '
C: Cohesion of soft ground= =~ 7.0kN/m?2
@: Internal friction angle of soft ground= 4.0degree

| 4.10 3 Determination of sand blanket thic_kness

Vehicle Bcm) | L(m) | P(kN) h (m)
16T 20 .60 56.0 60
NT |20 60 735 70
30T 20 60 60.0 65

As for the thickness of sand blanket 70 cm are applied.
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4-11, Study of Lateral Movement of Abutinent
4.11.1 Description

The lateral movement is the ground deformation the phenomenon that results to level
direction by the embankment load.

As for the occurrence mechanism of this phenomenon, there is much problem that is not
clarified and the measure method is not established in a present stage.

However, the ground that was consolidated sufficiently with the pre-load or surcharge be
that there is little occurrence of this phenomenon is confirmed in the execution of work
achievement of Japén.

The abutment is displaced and the expansion spacing of rail joint of an abutment and
girder disappear and the bearing and parapet and girder fail is a big problem by lateral
movement.

In this Chapfer, the determination of the risk of the occurrence of lateral movement is

confirmed by using determination formula that is adopted generally in Japan.
4.11.2 Determination of lateral movement
m Determination formula
J=pl x p2 x p3 x y (h-hw)/C

p1=D/L, p2=b/B, n3=D/ A (=<3.0)

Where -
| Later Lateral Movement Determination Index Non Dimension
Y Unit Weight of Embankment _ kN/m3
h Height of Embankment m
h Height of Counterweight m
w :
C :  Cohesion of Subsoil _ kN/m?
D : - Thickness of Soft Ground <3x (h-hw) m
L Length of Foundation Pile m
b Diameter of Foundation Pile m
B Width of Pile Cap m
A Length of Pile Cap m

{2) Conclusion

Occurrence probability of the lateral movement occurrence of the abutment will be
little. The calculation result is shown to the next page.’
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Study of Lateral Movement

Helgnt of QL,, Determination formula of Japan Road Association
Counterwel gt Embhankment Eff - O O O o
f?& Unit wetent go 2 o« I=ptx u2x 23 x v(h-hw)/C
e O O O nol
I \1 . 57 w1=D/L, n2=2b/B, 1 3=D/A(=<3.0)
| O 0 O R
w3 2l AT =
Layer of oel. ge 3 I1: Lateral movement determination Index
Soft Ground v m =
T OO O & o
(Coneslve C) g £o (1 <1.2; There is little probability of the occurrence of Lateral Movement) -
]
o
:, Abutment LenBth |A
Medlan Larver -
Bearing Larer
o , Embankment Factor Thicknessle s Ground Factor] Structural Factor Lateral Movement Determination Index —
Classification Bridge Name of . _ Remarks
h{m) | hw(m) | h-hw(m) | y (kN/m®| ClLayer | D(m) |C(kN/m%| A B L n bi b ul w2 n3 1 Judgment
Large TraVa |-A1 801] 3.05 | 496 | 1830 | 2600 | 1490 | 124 | 920 | 2410 | 7000 | 6 | 1.50 [ 900 [ 021 [ 037 | 162 | 094 | OK
A2 8.33| 3.48 4.85 18.30 29.00 14.60 12.4 920 | 2410 | 70.00 ] 1.50 9.00 0.21 0.37 1.59 (.88 OK
Smali Tra Va Al 7.53| 250 5.03 18.30 25.70 15.10 124 850 | 2410 | 70.00 5 1.50 7.50 0.22 0.3 1.78 0.89 OK
Vinh Long A2 8.75| 3.75 5.00 18.30 24.50 15.00 12,4 850 | 2410 | 70.00 5 1,50 7.50 0.21 031 1.76 . 0.87 OK
Tra On Al 877, 320 5.57 18.30 | 36.00 1670 | 124 920 | 2410 | 79.00 6 1.50 9.00 021 | 037 1.82 118 OK
A2 8.58| 3.20 538 18.30 36.00 16,10 12.4 920 | 2410 | 79.00 6 1.50 9.00 0.20 0.37 1.75 1.06 OK
Can Tho Al 6.60 2.60 4.00 18.30 29.00 12.00 12,4 7.00 | 23.10 | 59.00 6 1,50 9.00 0.20 0.39 1.71 0.80 OK
(Main Bridge) | A2 5.70| 2.55 3.15 18.30 | 16.00 9.50 159 - [ 7.00 | 2310 | 62.00 6 1.50 | .9.00 0.15 0.39 1.36 (.29 OK
Cai Tac 1 Al 447, 0.00 447 18.30 26.20 13.40 15.9 7.50 | 2410 | 66.00 6 1.50 9.00 0.20 0.37 1.79 0.70 OK
A2 6.88| 2.69 4,19 18.30 26.90 12.60 15.9 920 | 2410 | 66.00 6 1.50 9.00 0.19 0.37 1.37 .47 OK
Cai Tac 2 Al 6.30| 3.00 3.30 18.30 2330 | 9.90 15.9 7.00 | 31.36 | 55.00 8 1.20 9.60 0.18 0.31 1.41 0.30 OK
A2 6.30] 3.00 330 | 1830 23.30 9,90 15.9 7.00 { 3145 | 55.00 8 1.20 | 9.60 .18 0.3 1.41 0.30 OK
Cai Da Al 4.65| 0.00 4.65 18.30 19.30 14.00 15.0 750 {1 2535 | 55.00 | 6 1-.50 9.00 (.25 0.36 1.87 0.96 OK
' A2 465 0.00 4,65 18.30 19.80 1400 | 142 750 | 2510 | 55.00 6 1.50 9.00 0.25 0.36 1.87 1.02 OK
Can Tho Ba Mang Al 450 1.76 274 | 1830 13.60 | 8.20 142 7.50 | 2410 | 40.00 13 0.45 585 | 021 0.24 1.09 0.19 OK
A2 450 1.76 274 18.30 13.60 8.20 14.2 750 | 2410 | 40.00 13 0.45 5.85 0.21 0.24 1.09 0.19 OK
Cai Nai Al 5.55| 2.38 3.17 18.30 | 1230 | 9.50 142 750 | 2410 | 40.00 13 045 | 5.85 0.24 0.24 1.27 0.30 OK
A2 567 238 3,29 18.30 14.70 9.90 14.2 750 | 2410 | 40.00 13 0.45 5.85 0.25 0.24 1.32 0.34 OK
ApMy Al 724 255 .| 4.69 18.30 12.10 12,10 -14.2 7.50 24.10 40.00 15 | 045 6.75 0.30 0.28 1.61 0.83 OK
A2 7.24| 255 - 4.69 18.30 1210 12,10 14.2 7.50 | 2410 | 4000 15 (.45 6.75 0.30 0.28 1.61 0.83 OK
Cai Rang Al 7.64] 246 - 518 18.30 11.00 | 1_1.00 1_4.2 750 t 2410 | 40.00 _]5 0.45 6.75 0.28 0.28 1.47 0.75 OK
' A2 746 2.46 5.00 18.30 13.00 13.00 14.2 750 | 2410 | 40.00 15 0.45 6.75 0.33 0.28 1.73 1,02 OK
NH.54 Al 7.35] 2.38 4.97 18.30 _ 36.80 14.90 124 9.50 14.00 70001 4 _ 1..50 6.00 021 0.43 1.57 1.05 OK
Over Br A2 735 2.38 4.97 1830 | 3680 | 14.90 124 9.50 | 14.00 | 70.00 4 150 | 6.00 0.21 0.43 1.57 1.05 - OK
NH.91B Al 827, 343 484 18.30 19.80 14,50 159 10.50 "45.63 57.00 9 1.50 | 13.50 0.25 0.30 1.38 0.58 OK
A2 8.27| 343 484 | 1830 19.80 14,50 159 1050 | 45.68 | 57.00 9 150 | 13.50 025 | 030 1.38 0.58 OK
Ramp Br IC NH.91B Al 419 0.00 4,19 1830 | 19.80 | 12.60 15.9 540 | 750 | 40.00 6 045 | 270 | 032 0.36 217 1.19 OK
Rampway D A2 416 0.00 4,16 18.30 19.80 12.50 15.9 540 7.50 | 40.00 6. .45 2,70 0.31 0.36 2,16 1.16 OK
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4-12, The Plan of Movement Observation and Execution Management
4.12.1 Description

The construction work of the soft ground section should adopt the information processing
construction method by movement observation.

The execution management item by the movement observation is shown below.

(1) Control of banking speed.

(2) Stable evaluation of banking,

(3 Prevention of the displacement of the rupture and periphery of banking.
(4) Confirmation of settlement quantity. '

(5) Decision in the removal time of surcharge and the pre-load.

(6) Decision of the establishment height of crossing structure.

(7) Prediction of future settlement quantity.

In this chapter, selection of movement observation devices, arrangement of instruments,

Execution management method by observation result are entered.
4.12.2 Item of movement observation

(1) Settlement of ground surface and subsoil layer. _
(2) Deformation of the surface of the periphery ground by banking,.
(3) Horizontal deformation of subsoil.

(4) Fluctuation of pore water pressure of subsoil.

{6) Fluctuation of a groundwater level.

4.12.3 Arrangement of devices for movement observation

Surface Settlement Plate | SSP | Each pre-load, 60m intervals in general section.
Deep Settlement Plate | DSP i Pre-load of high embankment section
‘Alignment Stakes - | AS | Each pre-load, 60m intervals in general section.
_Electrical Piezometer EP | Pre-load of high embankment section
Inclinometer [INC | Pre-load of high embankment section

Observation Well i OW | 1 or 2 unit to the each segment section

The detailed establishment position is shown to the Drawings. Also the standard

establishment figure is attached in the next pages.
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4.12.4 Frequency of observation

i ' Period from banking
Name of Devices ; Symbol Through .Banking completion until.
| period pavement construction
j ’ work start
Surface Settlement Plate = SSP Measuring/day | Measuring/week
Deep Settlement Plate | DSP | ~  -aa- . -aa-
Alignment Stakes | AS | -aa- e omAa@-
__Electrical Piezometer | EP _ -aa- L -aa- ]
~Inclinometer i INC I -aa- i -aa-
Observation Well oW - -aa- ! -aa-

4.12.5 Application to execution managemént of the observation result
(1) Application purpose of the observation result

*  Measured value of SSP and DSP are used to the confirmation of settlement
quantity and, the stability control of banking with the measured value of
deformation quarntity and the confirmation of the progress situation of

“consolidation,

«  Measured value of AS and INC are used to the stability control of banking with
the measured value of settlement.

+  Measured value of EP and OW are used to the confirmation of the progress
situation of consolidation and the stability control of banking,

(2) Stability control method of embankment
There are several methods in the stability control method of embankment. |

In this paragraph, quantitative stability control methods are chosen to esteem

simplicity of the control and shown as below.

Name of Method __Data that uses it for stability control
53 method |S: Settlement quantity §: Lateral movement quantity

A6/ Atmethod | A8/ A4t: Lateral movement quantity per day
S-6 /Smethod | S: Settlement quaritity & : Lateral movement quantity
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Name of Method Control chart Control Limit
€
wy |
:
€ 2=A8/0S a2=> al+0.5
5-0 method E a2=> 07
S -
P
Q
m -~
T T T T I T T { i I | T T T
Lateral movement:8(m)
%ol Rertrart-or
L]
<
2 15 T
46 / At method : A8 [ At=>1.5cm/day
> 1.00
g
E 0.50
L
Progress {dars)
G
4l
2
_ : g (1) 6 /5>0.1, pj/pf=>0.95
S-& /S method [¢ (2) 6/5>08, -1=<a3=<1
L (3) 6/5>0.6
[}
T OI-ZO T ;IAD T 0‘.00 T 0‘.80 T ‘I.OD L II.20 T II.40
l.ateral! movement:d{m) /Settlement:3(m)

Figure I-4-11. Control Chart of Slope Stability

I1-4-28




Appendices

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

e~ Log P Curves (Cl)

Void T (kPa)

Segment | Layer | No Lab No | Bore No Depth (m) catio 00 500 500 1000 20000 1000 Ce
1 801 BrD-1 | 20 20l 1538 1480  1.414] 1303 1175 1053 0914 0462
2 | 802 Br-D-1 | 90 a8l 1445 1417] 1389 1315 1.198] 099 0781 0714
5 6 BeD2 | 30 a0l raoll vaial Tiars| 1a0s] t226) 1334 0 1.016) 0392
G 67 BrD2 | &0 o0 1587 1565 1526 1445|1337 1213 1070] 0475
12 173 Br-D-3 7.0 8.0 2.165 1.995 1.926 1.785] 1.609] 1.423 1.208 0.714
15| 192 Br.D4 | 7.0 a0l 1514 1479 1452 1387 1288  1i42] 0972 0569
18 { o971 BrD5 | 30 a0l T 1e37]  15ss| 1549 1468l 1384 1277 1153 0412
cru | 19| 972 BrD5 | 105 118 1sel] isaa] 1324 1481 1347 1i7l] 098y 0629
25 | 9at Br-D-6 | 100 110 1e70f 1655  Led4l| 1579 1476 1288 1068 6731
28 | 889 BrD7 | 50 eol T1eoal 1se2]  1asel  1771|  1e9s) 1594] 1407] 0621
29 | 860 Br-D-7 8.0 ool 1es2 18] 1773 1666 15290 1373 1151 0737
a1 | 806 BrD8 | 3.0 as| 1389]  1450] 13260 1266 1.190] 1.045| 0881  0.545
3z | so7 Br-D8 | 105 118" 1596] 15801 1553 1478 1388 1261 1107 0512
I 34| 869 B-D9 | 20 30 L414| 1396 1281 1a48| 1815 1278 1225 0.6
as | a7 Br-D9 | 9.0 wol 1637l 1624 16100 1572l 1524) 1434 1299 0.448
Average 1625|  1.583| 1.5%2 1477 1.379] 1245 1082 o054
3 | 803 BrD1 | 190 200 1152 1123|  1.096] 1039, 0966 0849 0718  0.435
7 68 Br-D2 | 220 223 12051 dae3 1123  rodz| o092 osr] o7 03
13| 174 | BrD3 | 150 160 1402l T 1337 1805 1224 1142] 1021] 0882 G463
1 175 Br-D-3 | 200 210] 1053 1019 1ood. 095  o0sa 0815 0712 0342
ci-L | 20 | 973 Br-D5 | 170 150, 1468] 1454 1.438] 1397] 1325 11420 0936 .68
24 | 930 BeD-6 | 175 185 1215 1202 11870 1150, 1101 6976, 0769  0.68%
30| sl Br-D7 | 180 10|  14e8| 1449  1422] 1357 1284 1190 1068  0.412
33 | sos Br-DE | 190 200l 1514|1499 1486, 1444] 1380) 1263 1016] - 0.821
3% | &1 | BeD9 | 170 1e0]  1zsol . 1.253] 1236 . 1189 11200 0992 0749  0.507
Average . : 1.306 1,278 1.255 1.201 1.131 1.013 0.347 0.553]
73 | 749 | BrD18 | 80 sol 1862 1806| L1765 1663, 149 13000 1086 0711
74 | 750 | BrD-i8 | 130 120] 1872]  1ss2]  179d]  1e82] 1512 1298 1052 0817
78 | 74z | Br-DA9 | 40 a5 2093 2047, 2007 1891 1716] - 1501) 1266 0781
ClU =0T 77 [ BrD19 | 120 1300 1491] 14vs| 1454  1aos] 1318] 1151 o973 0591
8 | 836 | Br-D20 | 90 100 170l Lerel . 1656 1591 1454  1207] 0939 - 0.890
- 8] sy {BeD21 | 110 1200 142 1407 1383 1215 . 1212). 1057 0877 0.59%
TAverage | . 1T 17a0] 1.707] 1.677] 1550 1453 1252 1032 073
75 | - 751 | BrD-18 | 1840 190 1381l 1358 1333 12660  1176!  1.077] 0963 0379
80 | 743 | BrD19 | 19.0 200 1289 1221 1200 t149] 1091 1009 o913 0319
CrL Mo 87 | Br-D20 | 190 200 1107 1086 1068 1021 0964 0883 0794 029
_ 8 | 848 | BrD21 | 190° 2000 1426] 1393 1368 13200 1261 1181 1063 0392
Average ' 1.295|  1.265] 1.242] 1.189] 1123  1.038) 0933 0347
38 | 342 | BrD-10 | 60 70l 1956 19228  1.889] 1798] 1.654| 1482 1281  0.664
93 | a72. | Br-D22 | 30 a0t 1936 1913 1875 1751 1584 1388] 1190] 065§
9¢ | 372 | Br-D221 80 90| 1547|1485 14700 1342] 1225 1083 0938 o048
981 26 BrD23 | 6D 70| 1360| 1338 1510|1249, 11521 0960 0756 0674
104 | 305 | Br-D-24 | 40 50l 1765 1735 1708 1616 1487] 14| 1145 0595
105] 306 | BrD24 | 110 20| 1857] 1505 1473 12398 1297 1158 10077 0507
c1 [1m9] 52 Br-D-25 | 940 100 1538 1523 1499 1435 1341] 1146 o0928] 0724
v 10| s Br-D25 | 120 a0l 1538 1490, 1459 1397 1816 1204 1085 0395
115 | 259 | Br-D26 | 30 a0l 22a01] 2126] 2077 1941 1724 14400 1152) 0957
118 | 985 | BrD27 | 40 a5l 1381 .1364] 1344 1299 1243 1165 1.061]  0.45
121 8 Br-D26 | 80 o0l 1528 1467 1423 10| 1182] 1001 o7es]  oest
122 9 Br-D-28 | 120 3ol 1319 1299 1276 1225 1.148] 1033 o909 o041
128| 384 | BeD29 | 50 sol 1423 1396 137 130 1194 1041 0871  056d
Average 1624  1.579] 1548 1469 1350 1.187] 1009  0.58
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CAN THO BRIDGE CONSTRUCTION

e~ Log P Curves (C2)
S&.zgment Layer | No | LabNe Wo Bore. Depth (m) Void ratio P (kPa) Cr
10 20 so] 10| 2000 00| s00

8 | 69 BrD2 | 410 - 415 1195 1134 103 1052 0974 0889 0792 0.32)
16 | 194 | BeD4 | 305- 310 1078 1019 16| 1007 0866 0904 0821 0.276
ca |2t o | Brps | 275 - 280 1102 Lot 1013 o0ges| 091s o843 o7e| 0274
: 22 | 975 | BeD5 | 320- 325 1.023 0981 0954 0914 0862 o080l 0732 0229
2 | 933 | BrDs | 265 - 270 1.261 1234] 1206 1170, 1093 0s46l  o7:j 051y

Average 1132l 1092 1.079] 1.046 0999 0932] 0841 0761 032
76 | 752 | BrD-18 | 390 - 395 0.784 0739 o730, 0704 0671 0633 o0578] 0183
81 | 746 | BrD19 | 300 - 305 0735 07180 0e9d| 0667 0631 0588 0536 0173
85 | 838 | Br-D20 | 280 - 285 0.839 0819|0820, 0794 0758] 0713 0654 0194
2 |8 | 89 | BeD20 | 400 - 405 0,870 0845|0820 o789| 0745 0692 0623 0229
I 89 | 849 | Br-D-21 | 240 - 245 0.899) 0884 0863 0820 0763 0699 0622 025
% | 850 | Br-D-21 | 344 - 348 0.745 0728|0714 06%)] 0660 . 0626 0585 0136
o1 | 1 | BeD21 | 410 - 415 0.971 0957 0940 o919 ovsor| ossy ozes 0m3

Average 0.834 0816 0797 0769 0731 0686 0626 0.1

3 | 346 | BrD-10 | 330 - 335 0.812 0802|0784 0777, 0759 0726 0665 0.2
9 | 275 | BreD22 | 160 - 165 0.815) o810 - osos| o793l orm2l o746 o70s) 034
9% | 377 | Br-D22 | 340 - 345 0.655 vet7]  0sal| 063l o0els| 0592 0558 o119
99 | 27 | D23 | 100 - 110 1345 1314 1088 1223 1128, 1000 0:860 0.469
00| 29 | BeD23 | 180 - 185 0.675 0ces osel| 06so| -0632] os08l 0568 0.3
101] 30 | BeD23 | 275 - 280 0.703 0692 0csal 0657, 0627 0595 0548 0154
02| 31 | B+D23 | 370 - 375 0,606 _ os9| o578 0559 053] o050 0153
106 | 308 | BrD24 | 235 - 240 0.964 0953 0935  o0o08, o0ses] 0830 o075 029
11| 85 | BeD25 | 180 - 185 0773 0763 0749 . 0732 o703 0666 0615 0169
12| s5 | BeDas | 275 - 280 0702 06ss]  Oses| . 0652] 0626) 0587 0539]  0.159
v s s | BeD2s | a0 - 335 0.784 o763 o754 0737 o717 oesel 063 0174
16 | 262 | BeD-26 | 170 = 175 0.877 0868|0849 o828 o799 oze2 0707 018y
117 | 263 | BrD26 | 250 - 255 0.734 0724|0710, 0690 0659 0620 0567] 0176
19 | 98 | BeD2/ | 125 - 130 0791 0777 o7l  o7ed|  omas|  o72a[  oesd 0139
12 10 Be-D-28 | 170 - 175 0.909 - 0.8%| 0885 0871 084 o798l 0733 0.209
124 | 11 | BrD28 | 235 - 240 0.79] o778 o07a9] o718 o067 0625 o0s67] 0193
125 | 12 | BrD2s | 270 - 275 0.750 0743 0736, o726] 0708 0&7s, 0628 0154
126 |- 13 | BrD28 | 380 - 385 0.881 0853 ogal] 0819 0792 o7sa| oev2| 020
129 | 356 | BeD29 | 160 - 165 0.745 0738 0725 0709 0685 0649 0602 - 0156
10| 357 | Bep29 | 300 - 305 0.688 0665 0646 062 0589, 0545 o490l 0183
Average - 0.794 o779, o76s| 07470 o720 0681 0628 0177
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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 (cmfs)

5 15 35 75 150 300 600

1 801 Br-i-1 200 - 1 30F L1525  L221]  1090] 00948 0924] 0895

2 802 Br-D-1 00| - | 98] 1510 1452] o979 o0748] 0527 0504

5 6 WDz | 80 - | 40| Ta8s| 1209 1343 1204 1188 1129

6 P BeD2 | 8ol - | 90| 0781 0478 0464 0451 0448 0437

12 173 D3 | 700 - | so| 0291 0274 o250 0309 0440, 0334

15 192 BrD4 | 7.0 - | 80l o758 o777 1tes|  0.8280 0721 0667

“18 571 BrD5 | 30 - | 40| 0929 0589 o0454] 0449] 0431 0422

ciu [ 19 972 BrD5 | 105 - | 118 0873 0881 1027] 0.605 0600]  0.586
25 931 BrD6 | 106 - | 10| 1202 1491 13s4] 1095] o098 09m1 o

28 | 859 BrD7 | 50 - | 60 1420 1378] 1331] 1273 18 0557

29 | 860 D7 | 80 - | 90 1454 11s0] 0996 0570 0956 0528

31 806 BrD-8 | 54 a5 1aar]  1144] 1101 0seas]  o7as| o7

3 807 Br.D8 | 105 - | 115 100 o912 os12] o623 o059 0595

I 3 869 BrDg |20 - | 30 1.550] 1585 - 1.643] 1457 1419 1387

35 870 BeDo | o0 - | 100 - 1472 1245 1188 - 1.151] o882 0833

Average mnz/:;m'3 1172] 1053 1016, 0864 0799 0.730

cm' fday 101 %1 85 75 69 63

3 803 BeD1 | 190 - | 200] 1856 1384 1326 0.852 0791 0748

7 68 BrD2Z | 220 - | 223] 0291 . 0334 o0246] 0429 0415 0385

13 174 BeD3 | 150, - | 160 0669 0486 0440 0437] 0480) - 0439

ol 1L 175 BeD-3 | 200 20| 10%) 0830 0784 0773 - 0783 0672

20| 973 Br.D5 | 17.0 80 1478|1021 0971 o0953] 0407 0394

30 861 BrD7 | 180 190] o7oe| 0997 o09s4 0913 o0%07 0891

a3 808 BrD-8 | 190 200 1287, 1376] 1560 - 1371 0964  0.945

T3 871 BrDNg | 1740 180l 1506 0781 0559 0463 0374 0369

Avenage cm’/:ﬂo-" ] 1.085] 0901 0869 0774] o0.640] 0.605

em?/day o4 78| 75 67 55| 52

73 749 Br-D-18 | 8.0 a0 0970] 0646 06101 0445  0422] 0396

74 750 Br-D-18 | 13.0 180 0983 _ 0685 . 0582 0462] 0427 0.398

oo L8| e Br-D19 | 40 45| 0820 o678] 0541 0499 0469 0415

79 | - 747 Be-D-19 | 120 1300 0940 0712, 0694 0586 0478 0453

83 836 Br-D-20 | 90 100l 1351  1.236] 1060 0540 0449 0418

87 847 BeD-21 | 1.0 - | 120] o722 oeés) o620 0395, 0384 0357

I Avm'se cm*/zsnoﬂ‘ 0963 0771 0.685 0.488) 0435 . 0.406

cin'jday 83 (¥4 59 42 38 35

75 | 781 BrD-18 | 184 - | 19.0] 0902 o708 0653 0610 0588 0571

T Br.D19 | 190, - F 20.0] 0427 0553 0669 - 0631 0618 0608

84 837 BrD20 | 190, - | 200 1087 0981 0946 0851 0846 o821

88 348 8021 | 190 - | 200 0905 1095 1.012] 1009 0795 oS8l

Average : emfexit’ 0.830] 0534 0820 0775 0.712] 0.645

cm’/day 72 - 72 2! 67 61 56

38 342 BrD10 | 60 - | 70 1570  1272] - 1a07]  t1108] 1092 1051

a3 | a7z | Brp22 | 30 - | 4o 1191 1282 o845 0408 0297 02%

ot | 373 | BeD2z | 80 - | 90 1184 1043 o09ys| 0801 0745 0714

D 26 BeD23 | &0 - | 70 o770 0834 0962 0711 0590 0559

04| 305 BrD24 | 40| - | 50 1080 0989 0937 072 0589 0563

105] 306 | Be-D-24 | 110 - | 1200 0768 0728 0720 0665 0537 0532

e1 |19 s BrD25 | 90| - | 100 1038 1035 1184 0869 0567 0355

110 53 | BrD-25 | 120 - | 1306l 2027 1536] 1514 1356 1377 1346

v 15| 259 | BeD26 | 30 - | a0 0591 o44i] 0404 0369 0423 0388

1181 985 B2z | 40 - |- 45 o942 1328] 1283 1267 1222 1212

121 8 BrDz2g | 80 - | 9o 1130 0614 oveoo] 0525 0473 0450

122 9 | BzD28 | 120 - | 130 o701 o629 0623 0496] 0473 0450

128 | 354 BD29 | 50| - | 0] 0764 0630 .0617] 0470, 0462] 0451

emfsx10” 1,058 0948 0505 0751 0.681 0.659

Average 3
om/day " 82 78 65 59 57

1432




CAN THO BRIDGE CONSTRUCTION

Log Cv - Log P Curves (C2)

Segment | Layer | No | LabNo | BoreNo Depth (m) P (kPa)/ Cv fcm3/s)
5 5] 3 75] 1s0] 300|600
8 69 Br-D-2 | 410 - 415 0703 0698] 0634 0644 0620] 0609
16 | 194 BrD4 | 305 - 310 1384] 1136 1300 1540 1501) 1398
c2 | 21| om Br-D5 | 275 - 280 0725 o72s| 1345 1416) 1579 1723 )
I 2 | 975 Br-D-5 | 320 - 325 1493 1493 1734] L87H 1802 1789 )
2% | 933 Br-D-6 | 265 - 270 2628 2911 2417) 1700|1695 1591
Average em?fsx107 1386 1393 1486 1.434] 1439 1422 |
em’/day 1200 120, 128  124] 124 123
76 | 752 | Br-D-18 | 390 - 395 0970 0646] 0618] 0445 0422  03%
81 | 746 | BeD-19 | 300 - 305 1225| 1225 1486 1342y 12750 1152 1.071
85 | 838 | Br-D20 | 280 - 285 0288, 0288 029! - 0299 0321 0318 0312
c2 |8 | 89 | BrD20 | 400 - 405 09s2] 1207 1403 1347 1326 119
)| 89 | 849 | BeD21 | 240 - 245 0469 0469 0198 0152 0138 0125, 0108
o0 | 80 | BrpDa21 | 524 - 348 | 1715 1715 1868 2074] 1866 1826 1528
91 | 851 | Br-D21 | 410 - 415 1163 1163 1173; 1318 1431 1430 1232
Average cmz/gﬂu-? 0972 0923] 0973 1005 0971 0939 0.908
cm?/day 84 80 84 87 84 81 7
39 | 346 | BrD10 | 330 - 335 | . 3862 3862 2856 2448 1382 0936
95 | 375 | Br-D-22 | 160 - 165 0622 0622] 0598 02380] 0364 0454 0445
9% | 377 | BeD22 | 340 - 345 0ad0] 0440] 0368] 0301 0310 0233 0218
9% | 27 Br-D-23 | 100 - 110 05040 0558 053] 0444] 0432 041
00| - 29 Br-D-23 | 180 - 185 0362| 0362] 0234 03%| - 0412) - 0343 0338
o] 30 Br-D-23 | 275 - 280 0811] 0811} 1388  1746] 1341 1292 1287
102| 31 | BuD23 | 370 - 375 1395 1613 1526 1466  1.69
106 | 308 | BrD24 | 235 - 240 0773 0773|0693 0418 0397] 0350,  0.325
11| 54 | BrD25 | 180 - 185 0755 0561 0510 0439 0428 0419
R Br-D-25 | 275 - 280 1712]  2138] 20800 1811  1707] 1644
v 13| 56 Br-D-25 | 330 - 335 1560 1847) - 2190 2787 2213 1889
116 | 262 [ BeD26 | 170 - 175 0998,  0912| 0935 1142  1418] 1184
117 | 263 | Br-D26 | .250 - 255 1790] 1790 18a1f - 1.897] 1979 1942 1906
119 ] 986 | BrD27 | 125 - 130 1138 11380 1074 0907] 0883 0865 0749
123 | 10 BeD28 | 170 - 175 | - 1257 1257 0618 0554 0448 0379 0354
124 11 Br-D-28 | 235 - 240 1134]  1134] 1614 1471|1389 1374 1360
125 | 12 | 8-D28 | 270 - 275 | 050  0520] 0622 0640 0464 0460 0.439
126 | 13 BrD28 | 380 - 985 | 2124] 2124 - 2861 2363 2073  2017] 1813
129 | 356 | BrD29 | 160 - 165 0628 0628 0599 - 04% 0449 0427)
130 | 357 | BrD29 | 300 - 305 | 0961l 0961 1281 - 1169] 1084 1.070] 1028
Avmge em?fsx10” 1109 1109 1.238] 1.085] 0970 0542 0.957)
: cm’/day 9% %| 107 94 84 81 83
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CAN THO BRIDGE CONSTRUCTION

Unit Weght of Ci, C2 Layer
_ Soil N Water Unit
Layer Borehole | Laboratory Sample depth ot Name content weight
Segment name No symbol No w
y (ASTM D2487-83) B
m B % kN/m
1 -0 1 Br-D-1 801 20 - &0 CL: Lean CLAY 534 16.00
¢ -u| 2 Br-D-1 802 50 - 95 CH : Fat CLAY 459 15.70
1 -U| 6 Br-D-2 66 30 - 40 | CL:Sandy CLAY 524 | 1620
G -Ul 7 Br-D-2 67 80 - 90 CH : Fat CLAY 58,5 16,20
1 -uU |18 | BrD-4 191 1.0 - 20 CH : Fat CLAY 56,9 16.20
Ct -U|[ 23] Br-DS 971 30 - 40 CH : Fat CLAY 60.8 16.10
C1 -U| 24| BrDS 972 105 - 115 CH : Fat CLAY 571 16,20
¢l -U| 34| Br-D7 859 50 - 60 CH : Fat CLAY 68.7 15.40
i -U| 35 Br-D-7 860 80 - 9.0 CH : Fat CLAY 65.7 15.40
Ci_ -U| 37} BrD8 806 30 - 35 | CL:Sandy CLAY 420 15.80
Average ' i _ 56.1 15.90
1 -L| 3 Br-D-1 303 190 - 20.0 CL: Lean CLAY 420 17.40
1 -L| 8 Br-D-2 68 220 - 23.0 CL: Lean CLAY 414 16.90
1 C1_-L| 14| BrD3 174|150 - 160 |  CH: Fat CLAY 517 | 1670
Cl1 -L|15 Br-D-3 175 200 - 21.0 CL: Lean CLAY 38.9 1780
C1 -L| 20§ BrD4 193 15.0 - 16.0 CH : Fat CLAY 58.7 15.90
1 -L| 25§ Br-D5 973 - 170 - 180 CH : Fat CLAY 52.2 16.30
C1 -L| 3] Br-D6 932 17.5 - 185 | CL:Sandy CLAY 39.7 16.60
C1 -L| 3 | BrD7 861 180 - 190 | CL: Lean CLAY 538 16.40
¢1 -L| 39| Br-D8 808 19.0 - 20.0 CH : Fat CLAY 544 16.20
Average : 48.1 16.70
C2 9 Br-D-2 69 410 - 415 CH ; Fat CLAY 119 17.20
Cc2 26 | Br-D5 974 275 - 28.0 CL: Lean CLAY 3738 17.30
C2 27 | Br-D5 - 975 320 - 3250 CL:Lean CLAY 375 17.90
C2 32| BrD6 933 265 - 270 | ~ CL: Lean CLAY 432 16.80
Average ' - ' : 40.1 17.30
1 -U|111| Br-D18 749 80 - 90 CH : Fat CLAY 69.2 15.60
¢1 -U | 112 BrD-18 750 13.0 - 14.0 CH : Fat CLAY 69.5 15.70
¢i -U|119[ Br-D19 747 40 - 50 CH : Fat CLAY 77.4 15.20
1 -U!120| Br-D19 747 1207 13.0 CH : Fat CLAY 51.8 16.10
¢1 -Uui{i2d| Br-D-20 835 20 - 30 CH ; Fat CLAY 73.8 15.20
G -U|125| BrD-20 836 90 - 100 CH : Fat CLAY 58.4 15.50
i -U[129] BeD-21. 846 60 - 70 CH : Fat CLAY 818 15.00
C1 -U|130] Br-D-21 847 110 - 120 CL: Lean CLAY 493 16.30
Average : : 66.4 15.60
Cl -L[113| Br-D-18 751 180 - 190 | CL:Lean CLAY 40.3 16.90
3 Cl -L|121| Br-D-19 744 190 - 200 | CL:Lean CLAY 44.1 16.80
Cl1 -L|126| Br-D-20 837 190 - 20.0 CL: Lean CLAY 36.4 17.20
"C1_-L |131| BrD-21 848 190 - 200 CH : Fat CLAY 54.2 16.30
: Averagem : 438 16.80
c2 114 | Be-D-18 | 752 390 - 395 CL: Lean CLAY 288 19.30
C2 122 Br-D-19 746|300 - 310 CL: Lean CLAY "26.4 19.50
c2 127 | Br-D-20 838 280 - 285 CH : Fat CLAY 29.2 18.90
C2 128| Br-D-20 839 400 - 4050 CL:Lean CLAY 295 18.50
C2 1321 BrD-21 849 | 240 - 245 CH : Fat CLAY 30,9 18.60
C2 134} BrD-21 | - 851 410 - 415 CL: Lean CLAY 3438 18.10
Average 299 | 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 name No symbol No w g
y (ASTM D2467-83) 5
m % KN/m
Ci 1371 Br-D-22 372 130 - 40 MH :Elastic SILT 65.1 14.80 |
Cl 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 - 70 CIL.: Sandy CLAY 42.0 15.90
Cl 155 | BR-D-24 305 40 - 50 CH: Fat CLAY 64.0 15.80
1 1561 BR-D-24 306 11.0 - 420 CL: Lean CLAY 57.1 16.30
Cl 164) Br-D-25 51 40 - 50 CH : Fat CLAY 74.3 15,20
C1 1721 Br-D-26 259 30 - 40 CH : Fat CLAY 80.4 14.70
C1 173 | Br-D-26 260 70 - 80 CH: Fat CLAY 69.9 15.50
Cl 174 | Br-D-26 261 11.0 - 120 | . CH:FatCLAY 77.6 15.20
C1 177} BR-D-27 985 40 - 45 CH : Fat CLAY 51.1 16.70
Cl 185| Br-D-28 7 30 - 40 CH : Fat CLAY 79.2 14.60
Cl 187 | Br-D-28 9 120 - 13.0! - CL:Lean CLAY 46.2 16.70
Cl 194| Br-D-29- 354 50 - 60 CL: Lean CLAY 49.9 16.30
Cl 195! Br-D-29 355 10.0 - 11.0 CH : Fat CLAY 60.2 14.40
Average ' 624 15.60
C2 63 Br-D-13 761 290 - 295 ClL : Lean CLAY 38.7 17.90
C2 64 Br-D-13 762 445 - 450 Cl.: Lean CLAY 34.2 17.90
c2 47 Br-D-16 344 16.0 - 165 CL : Sandy CLAY 26.4 19.14
Q2 48 Br-D-10 346 33.0 - 335 CL: Lean CLAY 30.1 19.00
C2 49 Br-D-10 349 470 - 475 CL: Lean CLAY 21.6 20.10
2 74 Be-D-14 147 160 - 165 CL: Lean CLAY 28.3 18.70
& 75t Br-D-14 148 225 - 23.0§ : CL:Lean CLAY 29.2 0.00
2 76 | Br-D14 | 149 28.0 - 285 | . CL:Lean CLAY 330 18.5( .
C2 77 | Br-Di4 | 150 | 405 - 410 | CL:LeanCLAY | 222 | 2030
Ko 87 | Br-D15 239~ | 200 - 205 | CL:Lean CLAY 426 | 1750
- C2 88 Br-D-15 240 250 - 255 CH: Fat CLAY. . 399 17.70
4 C2 89 Bi-D-15 241 -~ | 280 - 285 CL: Lean CLAY 31.0 18.90
C2 9% Br-D-15 242 315 - 320 CL: Lean CLAY 21.6 18.50
C2 91 Br-D-15 243 400 - 40.5 CL: Lean CLAY 34.2 18.40
C2 9 Br-D-16 367 255 - 260 MH :Elastic SILT 523 16.40
C2 107 | Be-D-17 286 18.0 - 19.0 CL: Lean CLAY 36.7 17.80
C2 140 Br-D-22 375 160 - 165 CH : Fat CLAY 27.2 18.80
C2 142 | Br-D-22 377 340 - 345 ML : SILT ©229 | 19%
C2 1461 BR-D-23 27 100 - 11.0 CH : Fat CLAY 48.4 16.40
C2 147 | BR-D-23 28 135 - 14.0 CH : Fat CLAY 25.7 19.40
Cc2 1148 | BR-D-23 29 18.0 - 185 CL:Lean CLAY 232 19.70
C2 150} BR-D-23 30 275 - 28.0 CL: Lean CLAY 254 19.40 -
Cc2 157 | Br-D-24 307 16.0 - 165 CL: Lean CLAY 26.1 . 19.20
C2 158 | Br-D-24 308 235 - 240 'CH: Fat CLAY 35.7 18.30
Cc2 1607 Br-D-24 310 30.0 - 305 CL: Lean CLAY 26.6 19.50
2 161 | Br-D-24 311 412 - 41.7 CL: Lean CLAY 21.9 19.40
C2 167 Br-D-25 54 18.0 - 185 CL: Lean CLAY 274 19.20
C2 169 | Br-D-25 56 33.0 - 335 CL: Lean CLAY 28.6 19.30
c2 170 | Br-D-25 57 430 - 435 CL: Lean CLAY 26.8 19.20
C2 1751 Br-D-26 262 17.0 - 175 -CH : Fat CLAY 293 18.50
2 176 | Br-D-26 263 250 - 255 CL: Lean CLAY - 244 19.30
C2 178} Br-D-27 986 125 - 13.0 CL: Lean CLAY 28.5 19.30
Cc2 179 | ‘Br-D-27 987 150 - 155 ‘CH : Fat CLAY 30.2 18.30
C2 180t Br-D-27 988 19.0 - 195 | CH:Fat CLAY - 3.7 1810
C2 181 | Br-D-27 989 235 - 240 CL: Lean CLAY 26.5 19.60
C2 182 Br-D-27 9N 28.0 - 285 CL: Sandy CLAY 263 18.80
Cc2 188 | Br-D-28 10 17.0 - 175 CH : Fat CLAY 323 18.50
C2 196 | Br-D-29 356 16.0 - 165 CL: Lean CLAY 261 | 1940
| C2 197 | Br-D-29 357 300 - 305 CL: Lean CLAY 255 - 1970
Average 28.2 19.00
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Depth of

Segment Name of Bor, No. | Sand Layer Remarks Average of
Layer - Sand Layer
Br-D-4 1.5
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
Cl-U | Br-D-7 8.5
Br-D-7 10.0
Br-D-7 14.0
Br-D-8 11.0
Br-D-8 14.0
Br-D-9 9.5
Br-D-9 15.0
Br-D-4 28.0|Bottom of Layer
Br-D-7 185
Br-D-7 20.0
' Br-D-8 17.5 -1
1 Cl-L 5 pg 24.0 ~
Br-D-8 31.0
Br-D-9 17.5
Br-D-9 33.5
Br-D-1 30.0
Br-D-1 49.0|Bottom of Layer
Br-D-5 28.0
Br-D-5 49.0
Br-D-6 28.5
Br-D-6 31.5
Br-D-7 38.0
2 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 o
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-24 150 1
Br-D-25 . 9.5
Br-D-25 12.5
. Br-D-26 13.5
Br-D-28 9.5
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Appendix-2: Cost Comparison of Embankment Height
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CASE-1
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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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‘| Calculation of Settlement Caluloted Secton

Segment 4 H=4m

i I

i |

{r\ 5109

o

—+

Height of Embankment (m)

3
§ rnonths
Z
‘I [T
4 _
0 T
: 410 1000 1500 Progress (doys)
— Loser: 6§
Ji=1.006
Loyer: §
E
=
% §=0098 ' Ground surfoce
E | s=tm |
Note: Si; Seltlement
ASi: Remaining Settlement
Sz Final Settlement
2.

Time — Settlement Curve

492




Calculation of Settlement
Segment 4 H=bm | -

Ca!cuiutedjectiun

———
I,

I -

8
[ 6.431

fg—:ﬁ ¥ -
=
=
.
ﬁ. 6 months

2

304
0 a
égg 1000 1500 Pragress {days)
Lapr 6
1205 g
lopr: 3
£
=1
£
v 161 = 0,105 kg Grourd surfoce
Sf=1310
Note: Si: Settlement
KSi : Remaining Settlement
St Final Settlement
?

Time — Settlement Curve

1493




Calculation of Settlement

Colculated Section

Segment 4 H=6m |

10 -

8
E 7.288 .
Es
32
5
=
-+ & months

| /

0 ' 321 |

| 400 1000 i§00 Progress {doys)
I~ Lower :6
[ 41332
' Layer: 5
=1
5
f;g"’f _
' ASj = 0.106 Ground surface
St =143 Nole: §i: Settement
ASi : Remaining Setifement
Sf: Finot Settlement
i

Time — Settlement Curve

4-M




il

Calculation of Settlement
Segment 4 H=7m

Culculuter Section

! |

i [

oo

/ 8169
AN

o

¥

Height of Embankment (m)

Time ~ Settlement Curve

4
& months
2
0 344 ‘ :
0 1000 150 Progress {doys)
I lawr :6
Si F1.452
E T . loper:5
-'é!
:;-Eg Note: St Selllement '
o ASi : Remaining Settlement
Si: Final Seftlement
15 = 0.106 \ Greund surface
Sf = 1558
2

1495




Calculation of Settlement Calculated Section

—

Segment H=8m | — ]

12

16

9032

s
= §
£
56
% 4 8§ months.

?

0 368 I

S0 1000 1500 ~ Progress {doys)
— Loyer -6
n {11558
é [ Loper; §
gi
5 5
E= Note: Si: Setfiement
“ 15i : Remaining Settlement
S: Final Setttement
e 0102 \ Grbu_nd surface
Sf =1.658
2

Time — Settiement Curve
149%



Chapter 5

- FLEXIBLE PAVEMENT
CONTENTS | | 1-5-1
5.1 TRAFFIC VOLUME . AND EQUIVALENT
SINGLE AXLE LOAD (ESAL) . 152

5.2 FLEXIBLE PAVEMENT DESIGN - I-5-3



CHARTER 5 FLEXIBLE PAVEMENT

CONTENTS
51. TRAFFIC VOLUME AND EQUIVALENT SINGLE AXLE LOAD (ESAL)....2
5.2. FLEXIBLE PAVEMENT DESIGN..ccconiinirerinsssssssassesnssssssssssisnsssssssissssssss 3
521 DESIGIN CRITERIA .. eevecoiviretirisiossssesesssinssessassaressrssiassstssssassasesssesissessssnsansassantes 3
B0 DDESIGIN DIATA tovveeeeretreeetmnsrestessarssesssssisssstsessssserseessosssnsssossrarssssavinssiosssnnnsssossnes 3
5.2.3.  AASHTO DESIGN CONCEPT . ....cvctteeessietiiesessaeesssssrsssssesisssssssnsessmssasssessintsssansan 5
B.24  THICKINESS DESIGN . c.eviiitieesteceesieesieessssissetsiesessossnsessisssssstssssesassssrarassssreasssrasssnras 7

1-5-1






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

Ec}uivalent 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.

Traffic] %M | Traffic | Design | TR | pgap | Desien
Factors. Traff%c equivalency two wa ES.A.L
2006 |(2006-2010)| 2010 factor ¥ | (2006- 2010)
Light Buses | 1267 |  0.13 2051 | 2,984,777 |  0.012 35,084
}éea"y 566 0.12 898 | 1,318486 | 0870 |1,147,083
uses
Light truck | 918 | 017 1721 | 2,350,924 | 0.012 27,634
Medium |,y 0.17 4175 | 5,674,988 | 1529 | 8,677,057
Truck .
Heavy | qee | g2 397 | 512799 | 1670 | 856,374
Truck .
: Traffic
. | Growth . Design L ESAL Design
Traffic ~ Factors | Traffic Traffic equflvalency twoway | ESAL
: ) actor }
- 2010 |(2010-2020)] 2020 ( 2010- 2020)
Light Buses | 2051 0.09 4420 | 11,322,610 0012 | 133,09 '
Heavy | ggq 0.08 1834 | 4,806,725 | 0870 | 4,181,851
Buses -
Light truck | 1721 012 | 4958 |11,280179| 0.012 | 132,591
Medium | 4100 | 19 11978 | 27,296,293 | 1529  |41,736,032
Truck
Heavy | 497 011 1053 | 2,475,955 | 1.670 | 4,134,845
Truck
‘Design E.S.A.L (2006- 2018)
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5.1.

Traffic voluine and Equivalent Single Axle Load {ESAIL)

Traffic volume, types of vehicles and traffic growth factor are forecasted to be
used from a report of Feasibility Study.

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.

Tralfic Crowth 1 Traffic Design | Traffic | ES.AL Design
= ! Facters | ... Tr‘lff;(‘ Otfuwtllomy' two wa ES.AL
2006 1 (2006-2010)] 2010 I | L (2006- 2010)
Light Buses | 1267 i 013 2051 2 984,777 J 0.012 35,084
Heavy | so b 912 1 go8 | 1318486 | 0870 *1 '14708’%5
C Buses L - R
Ligh lrugkﬁii)ilﬁ 017 o 72 "‘;o[) 924 | _0__{_)_1__2____3 27 (m j”
Medium ¢ 00 47 175 5674988 | 1520 | 8,677,057 |
LTS, S _ e R T
Heavy 4 qes 0 g1 397 | 512,799 | 1670 | 836374
Truck | ‘
Traffic Growth Traffic Design i(‘ Iltlj{;; rE ES.AL Design
‘ Factors Traffic | 4 Vi two way i ESAL
_________ L - factor | e
2010 [(2010-2020)0 2020 | i (2010 2020)
Light Buses 209__1___; 009 | 4420 '1'1,322_,6'_10_} 0012 133,000 |
Heavy | ggq 0.08 1834 | 4,806,725 | 0.870 | 4,181,851
Bl]s{'s - S e . . —— - . —— - L mee e —————— . S
legri}ggwi D1721 ] 0a2 0 4938 11,280,179 | 0012 m 591
M[‘r‘l‘(“k'“ 4175 1 012§ 11978 127,296,293 | 1529 41,736,032
Heavy 397 | 011 1053 | 2475955 | 1670 | 4,134,845
Truck i
| \ | i
Design E.S.A.L (2006~ 2018)
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5.2. Flexible Pavement Design
521 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
Performance Period (years) 15 22TCN211-93
Analysis Period (years) 15 22TCN211-93
Traffic
Equivalent Single Axle Load (ton) 82 AASHTO
Design
1 Variables Directional Distribution Factor, Dp 0.5 AASHTO
Lane Distribution Factor, D¢ 0.9 AASHTO
Reliability 99 AASHTO
Overall Standard Deviation 0.45 AASHTO
Initial Serviceability Index, po 4.2 " AASHTO
Performance ] : - :
2 Criteria Terminal Serviceability Index, p. 25 AASHTO
Design Serviceability Loss, APSI _ 1.7 AASHTO
Effective Roadbed Soil Resilient Modulus, Mg (psi) |1500 x CBR Asphalt Inst.
5 Material  |Layer Coefficient for Asphalt Concrete, & - AASHTO
Properties  |{ ayer Coefficient for Base Course, a; ' - AASHTO
Layer Coefficient for Subbase Course, a3 - AASHTO
4 Paveme‘nt‘ Drainage Coefficients for Base Course and Subbase 1.95 AASHTO
Characteristics |Course, my, ma

522 Design data

The désign variables, performance criteria and pavement characteristics are
selected as given in the Table 5.2.1. The estimated design ESAL (equivalent
single axle load) is 27x106 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
46-a SDaaI;CII\Igai 2 Tra Ech 10.6
46-b 9.4
Average 11.1
Standard deviation | =6TDEV{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 RiverSand | 1o posed 9.6
bridge :
Average ' - 10.2
Standard dev1at10n =STDEV(13.2,10.6,9.4) 11 :
Design CBR L 8 10.2-1.1=9.1

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.

The CBR value of granular'base material is taken as greater than 80%.
This value shall be mentioned in the specification of base materials.

Design of flexible pavement 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

300,000 p91

5.2.2.2 Layer coefficients

_:very high. Based on these facts, the design value of Eac will be taken as

For the matemal propertles described in section 5.2.2.1, the layer coefficients
are calculated from the chart (equatlon) 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 CBR=80 0.132
Layer coefficient for subbase course CBR=30 0.109

5.2.3. AASHTO design concept

Ralinbitity, R(%)

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.

AASHTO 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:
NOMOGRARY SOLVES 3 : & FSE
el - L5
lugn',"'" ~ 3ptBt 9.26%005) J(BHL) - 0.2 + v + 132405, My - 8,07
049 ¢ =
w19
. El . )
':'3 Design Serviceabifity Lits, APS)
tH s
e‘i '5‘;2 e
4 £ fro »
34 : %_E » J/r
3 118 87 4
P Vs
23 Y L -
g% ﬁs ' f/// A
=T 77,
847
Y4
&ﬂm&a I:{.V
W, 50 T T
R:95% Deaige Skwchral Number, SN
§,10.3%
H‘ 1 5000 mi
OPSE LY

Selgtien: 3K 30

Figure 3,1. Design Chart for Flexible Pavements Based on Using Menn Values for Each Input
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SN = aiDq + asDamm + asDamia

Where,
ai, ay, asz = layer coefficients representative of surface, base,
' and subbase courses, respectively
Dy, Dy, D2 = actual thickness (in inches) of surface, base, and subbase
courses, respectively
iz, M3 = drainage coefficients for base and subbase layers,

respectively

AASHTO furthef states, it should be recognized that, for flexible pavements,

T K
SN|I L T Sur!fc.aCouru . ‘4. D,
& - r-) - 0" ;. F-) o|q.
Nyl 4% 2. 7% . Bsecourss " D,
$N - * s bt , a_* & & . a"
3 o a o = - o o © e -] !
© 5% ° ® o o SubbsseCourse °_7| D
a0 Lo = o o, e oS 3
Roadbad Course
SN
pr, > !

pe. > M2y
a, My

SN*, + SN°, > SN,

oo, > SNy (SN SNy

a.m

373

1} 8,0, mand 5N are a3 defined in the text end .ll'. minimum raquired vailues.

2) AN asterisk with D or SN indicates that it reprasants the value actually used, which
: must be equai to or graster than the required value. ‘

Figure 3.2. Procedure for Determining Thicknesses of Layers Using s Layered Analysis Approact

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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5.2.4

computed structural numbers required over each layer, the maximum
aliowable 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, Caiculated layer thickness

Calculated thickness{Rounded thickness
SN3 SN2 | SN1

SB BS [AC | SB | BS | AC

5701 |5.3108 14.2996 6 15 {30 (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 LIl roads is between 12cm and 15c¢cm 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 S5cm 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; ie., 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 + aDamy + a3Dama) with 5em 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

% 2 ey Ry

?ﬁ'{ j c"%
it

TR |

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.

g
Ik | 1l
D e

50 lL&“ 37 ' 5375 H 5315 | 5375 LS_Jll_sog

L 00 20 500 |
26000

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 according to equal Light level

Light Sorce Height of installing Light Ratio: S/H
High Pressure Sodium [~ . ‘sogw - | 4
High Pressure Mercury >1.0W 25
Low Pressure Sodium >1.2W 3-35

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(tb)

Light Catertgories Maxium Traffic Volume L{tb) cd/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, I ~"Main Square of city Transport Square ete.

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