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Appendix-1 : Technical Materials:
1-1Necessity of Soft Soil Treatment

3-2-2 Results of Analysis
Representative Embankment Height of approach Road for Bridges, its Safety Factor and
when Fs=1.2, Limited Embankment Height are shown as below.
" The Bridge to be required soft ground treatment by PBD method are four bridges of
BNO.18, 26, 35 and 56. | ' |

Table 34 Safety Factor of Embankment on soft ground

And Limited Embankment Height
Bridge Safety Embankment When Fs=1.2, | Thickness
NO. | Factor (Fs) Height ot | of Soft Sotl Note
' (m) - | Height ou) {m)
BNO. 6 A-1 (BH-1) 1.456 231 280 7.0
BNO. 6 A-2 (BH-2) 1.302 255 28 | 58
BNO. 18 A-1 (BH-1) 0.707 510 275 1 89 Need treaimént
BNO. 26 A-1 (BH-1) 0.934 347 240 7.5 “
| BND. 26 A-2 (BH-2) 1.009 3.04 | 240 85 “
BNO. 35 A-1 (BH-1) 1.146 374 310 218 - C
BNO. 35 A-2 (BH-2) 1.064 3.61 3.10 235 | ©
[ BNO. 36 A-1(BH-2) 0.640 5.80 - 2.80 7.0 i “
BNO. 56 A-2 (BH-1) 0.737 530 295 55 | «

Results of Analysis for Soft ground treatment by Plastic Board Drain method are ShoWn
Table 3-5
Table 3-5 Results of Analysis for Soft ground {rcatment by PBD method

Bridge | Planning | Necessary | Settle. | S.Factor® | SZFactor™ | Reman™ | PBD*
NO. Embank- | Embank- | Value (Fs) (T's) ing Seftle. | Interval
ment | ment Sc imm after After Valie | x Length :
Height Height completion | com.30 days Sr {m)
“ BNO.18 5.10m 5.65m 554 1.281 1.352 2.0 12x90 |
A-1 (BH-1) cm om
BNO.26 3.47m 3.80m 353 1.205 1.201 5.7 13x75
A-1 {BH-1) ] cm : cm
BNOZ6 3.04m 3.40m 319 1.264 1333 2.4 1.6x85
A-2 (BH-2) . cm cm '
BNO35 374m 430m 51.6 1.393 1.483 82 1.2x22
A-1 (BH-1) cm ' cm B
BNO35 3.61m 4.15m, 533 -1.423 - 1.532 o8 12x24 |
A-Z (BII-2) cm cm
1 BNO.36 5.80m 6.34m 523 1.157 1.211 6.6 12x7
A-l (BH-2) cm om
. BNO.S6 5.30m 5.753m 41 % 1.157 1.223 5.5 1.2x6
| A-2 (BH-1) cim cm




3-2 Result of Soft Ground Analysis _
For a representative case of sofi ground in the Central Areg jp Y}'mam, Treatment of
soft ground by the Plastic Board Drain (PBI1)) method 15 given below.
'3-2-1 Condition of Sofl Ground ‘ ‘
(1) Extent of soft ground, and ground water level: refer to table 3-7 (1) & (2)
(2) Design soil parameters of soft ground '
y t=1.700 tfm’
qu = 2.00 tf/m’
Co = 1.00 if/m*
Py = 4.00 tf/m’
The Ratio of Increase in strength by consolidation pressure, m = 0.25
Figure 10-2-9 e-logP Design Curve
Figure 10-2-10 log Cv-logP Design Curve
Figure 10-2-11 Relative Chart for N-Value and Internal Friction Angle: and
Void Ratio of sandy soil

(3) Embankment Details .
Embankment profile and fill parameters are summarized as follows:
- Embankiment Iji'dﬁle Width of road: 8 50m
Slope gradient; embankment height less than 6m 1: 1.5
cmbankment height overém  1: 1.75
- Embankment height: refer to Table 3-4

- Fill parameters

-WetDensity.....‘..‘.....‘..'...._,..._.1rt=1.80 tf/m*
+ Undrained Shear Strength...........C=2.0 #/m’
+ Angle of Internal Friction ............4 = 10 (degree)

. » Rate of Filling..................coo oo S o / day

(4) Target for Settlement and Stability

- Remaining settlement of 30 days to be left after completion of the embankment
1s not to exceed 10cm.

- Factor of safety against circular slide faifure
a) Immediately after embankment completion: Fs > 1.10
b) 30 days to be left after embankment completion: Fs > 1.20
¢} When traffic open: Fs > 1.25

(Quoted from Report on Geotechinical Investigation and Analysis, Aug.2003)
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1-2 Soil Investigation Results Da Dung Bridge P1 TS 1 cha |
Sheet of
Cong trinh CAu P4 Dyng - 36
Project " Da Dung Bridge - No 36
B 36 _P 1 Piadiém  Huyén Ham Tan - Tinh Binh Thuin
Location * Ham Tan district - Binh Thuan province
Coquan  Cong ty TNHH Ky thujt Nén méng va Xay dung Hong Diic
Agent * HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nudc song Bit dau K&t thiic
N- of sample Depth of hole Elevation Surface water level Start Finish
ne-dang SPT 4.0m 4.73m 1.10m 23/12/05 | 24/12/05
hin wall
. o - S6 hiéu va
S EHEHERIEE MO TA PAT Bi€u db SPT d9 sdu mau
2 Sleg 2| o 3 ar
SEIESIE g=E 3 DESCRIPTION SPT diargam Sample N-
10 20 30 40 5 and depth
0 S
> RI 0.0+1.0
Ju
nf P4 bazan dic xit miu xdm xanh, phong héa vira, niit né nhiéu
20! Pk Moderately weathered, bluish to blackish grey BASALT
’ st with many fissures
i (CRR: 40-60%, RQOD: 15-25%)
oy R2 10+20
\k Y
273 | 20 > =
Pl R3 20+3.0
nf P4 bazan diic xit mdu xdm xanh phong héa nhe, it nirt né
e P Slightly weathered, bluish to blackish grey BASALT
’ st with some fissures
i (CRR: 75-90%, RQOD: 40-60%)
P R4 3040
073 | 40 il
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. TS | cia 3
Tran Brdige Al Sheet ___of
Congtrinh  CAu Trang - 37
Project Trang Bridge - 37
B 3 7 _A 1 Pia diém Tinh Binh Thuan
Location Binh Thuan province
Co quan Cong ty TNHH K§ thuit Nén méng va Xay dung Hong Pic
Agent HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nude ngim Bit diu K&t thiic
N- of sample Depth of hole Elevation Ground water level Start Finish
;jfj‘i@aj}g SPT 9 12.0m 58.79m 2.80m 18/12/05 | 21/12/05
- R S6 hiéu va
o = gl s |3~ A ? X 2 A A
bR IN AE HEE 5 35 MO TA PAT Biéu do SPT do siu miu
= S S| = % )
SElg S @ Elga|E g DESCRIPTION SPT diargam Sample N-
= ~ 10 % 0 40 S0 and depth
0
14
; 6 Sét cdt mau xdm nAu, x4m xanh trang thdi déo mém - déo ciing SPTI 100 : 145
2.8) . SR . .
¢ Firm to stiff, bluish grey, brownish grey sandy CLAY (CS)
2.
: 6 SPT2 200 : 2.45
5599 | 238 3
G
g’ Cit sét mau xdm tring, xdm xanh, SPT3 300343
. 14n cdt hat thd san s3i trang th4i chit vira
22) . . .
2y Medium dense, whitish grey, bluish grey, 4 SPT4 400 : 445
> clavey SAND with coarse sand and gravel (SC) \\
5
5379 | 50
;: zo'.;‘ \\\ SPT5 500 : 545
6.
2 50| 4 SPT6  6.00+6.25
& -
T4 21 _ P ’ x . PR
50[ o A C4t sét mau xdm trang, xdm xanh, lan san séi trang thdi chit SPT7  7.00 : 7.30
(5.0) % Dense to very dense, whitish grey, bluish grey,
s, [ clayey SAND with gravel (SC)
22 SPTS  8.00+8.40
26 (.
9 4
20 24 d/ SPT9  9.00 +9.45
25 LA
D)
10 Py
4879 | 100 o
X X ba granit mau xim ’t.rang, xam xanh kién t}’uc hat trung, . 100 < 110
< x x x cau tao khoi, phong héa tir vira d€n nhe
2o} L x x Whitish grey, bluish grey,
e slightly to moderately weathered GRANITE R 1101120
w679 | 120 (CRR: 80-90%, RQOD: 75-90%)
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T§ 2 cha 3

Tran Brdige P1 Sheet ___of
Congtrinh  Cau Trang - 37
Project Trang Bridge - 37
B 3‘ 7 _P 1 Dia diém Tinh Binh Thuin
Location " Binh Thuan province
Coquan  Cong ty TNHH Ky thujt Nén méng va Xay dung Hong Diic
Agent * HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nude ngim Bit diu K&t thiic
N- of sample Depth of hole Elevation Ground water level Start Finish
;jfj‘i@aj}g SPT 3 5.6m 56.00m 0.80m 21/12/05 | 21/12/05
- . S6 hiéu va
- >z oo .“ o~ A 2 ~ R A ~ A x
SEIEHER IEREE MO TA DAT Bi€u dé SPT dd siu miu
o 3 o e ar
8 QQ 8. N ,g E 22 = E 3 DESCRIPTION SPT diargam Sample N-
and depth
1020 30 40 S0
0 %
W, A
7. . _ . I SPTI 100 : 145
8 d C4t sét mau xdm trang, xdm xanh, lan san séi trang thdi chit \
(3.6), L./ Dense to very dense, whitish grey, bluish grey,
?? 10[ ¢ A clayey SAND with gravel (SC) SPT2 200 : 2.45
T F . Aa
N S oA
:g nge > SPT3  3.00 : 345
5240 | 36 = - -
4 < x x x ba granit mau xdm trang, xam xanh ki€n tric hat trung, - 3646
b x x x ciu tao khdi, phong héa tir vira dén nhe
2.0 L x x Whitish grey, bluish grey,
5 SN slightly to moderately weathered GRANITE R2 46+56
s040 | s6 (CRR: 80-90%, ROD: 75-90%)
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T 3 cha 3

Tran Brdige A2 Sheet ___of
Congtrinh  Cau Trang - 37
Project * Trang Bridge - 37
B 3 7 _A ! Pia diém Tinh Binh Thuan
Location " Binh Thuan province
Co quan Cong ty TNHH K§¥ thuit Nén méng va Xay dung Hong Dic
Agent * HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nude ngim Bit diu K&t thiic
N- of sample Depth of hole Elevation Ground water level Start Finish
Ng.dan
T/zi W'a”g’ SPT 16 18.3m 59.51m 3.10m 22/12/05 22/12/05
- R S6 hiéu va
o = gl s |3~ Az X 2 A A
B R = HER G MO TA PAT Bi€u d6 SPT d6 sAu miu
= S 3 3% )
3 § 8 ] BElgR= E 3 DESCRIPTION SPT diargam Sample N-
10 % 0 40 S0 and depth
0
1 2
3 2 Sét cat mau xdm nau, xam xanh trang thdi déo mém - déo citng SPTT 100143
3.0 . . . .
G0 Firm to stiff, bluish grey, brownish grey sandy CLAY (CS)
2.
j 3 SPT2 2,00 - 2.45
5651 | 3.0 = !
¢ 6 I SPT3  3.00 : 3.45
‘o 3
5 i SPT4 400 : 445
6 Cét sét mau x4m tring, xdm xanh,
0ol 14n cdt hat thd san s3i trang th4i chit vira
' 6 . . .
, 6 Medium dense, whitish grey, bluish grey, SPTS 5.0 : 5.45
clavey SAND with coarse sand and gravel (SC)
ol .
; 7 SPT6 600 : 645
5251 | 7.0 (R g \
» 202 SPT7 7.0 : 7.45
85 %{
23 SPT8 8.0 : 8.45
s B A
o T
21| 57 A \ SPT9  9.00+9.45
26
wl Lo [0
- [/ o /s .
S SPTI0  10.00 < 10.40
o 1441 q
2 2L Cat sét mau xam tring, xdm xanh, 1in san séi trang thdi chit SPTLI 11.00+11.45
©93) vk Dense to very dense, whitish grey, bluish grey,
12. AN .
ey SAND
i: sl clayey SAND with gravel (SC) r SPTI2 1200~ 1245
Y
om SPTI3  13.00+ 1345
25 -
/s o /o
14 24 /s o + 5
26 5K L, SPTI4  14.00+ 14.45
Byl ) L
26 26[ A SPTIS  15.00+ 1545
16. 27 e o /s S
2l o L SPTI6  16.00+16.30
421 | 163 X - . - —
ol b4 granit mau xdm ,trang, xdm xanh kién t}ruc hat trung, . 163 : 173
17 b x x x cau tao khoi, phong héa tir vira d€n nhe
@0 L % x X Whitish grey, bluish grey,
L o slightly to moderately weathered GRANITE R2 1731183
o | s * (CRR: 40-50%, RQD: 30%)
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TS | cta 2

Tam Ngan Bridge P1 Sheet of
Congtrinh  Cau Tam Ngén - 43
Project * Tam Ngan Bridge - 43

B 43 _P 1 Pia diém  Tinh Ninh Thuan
Location .

Ninh Thuadin province

Coquan  Cong ty TNHH Ky thujt Nén méng va Xay dung Hong Diic

Agent * HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nudc song Bit dau K&t thiic
N- of sample Depth of hole Elevation Surface water level Start Finish
N dang SPT 1 4.8m 124.70m L10m 28/12/05 1/1/06
- R S6 hiéu va
o = gl s |3~ Az X SN o
bR IN AE HEE 5 35 MO TA PAT Biéu do SPT do siu miu
= $ S| 5 % )
SElg S RiElg= E g DESCRIPTION SPT diargam Sample N-
= = and depth
1020 30 40 S0
0 le ¢ o
e o 9
o - -2
H Y
g '. Ciat hat trung 14n san sdi chifa cudi mau xdm xanh,x4m tring, den
19|50 | o Whitish, bluish grey, black medium - coarse SAND T 100101
©e o with cobbles, boulders (SP-GP) ’ ’
o« o3
o+
I Pe v s
- “
12290 | 18 -
N e x x x
«x x RI 18128
e P4 granit mau xdm tring, den, ciu tao khdi phong héa vira
(n e Whitish grey, black, moderately weathered GRANITE
x x x (CRR: 60-70%, ROD. 25%)
3 e x x x
«x x R2 2838
12120 | 35 o
4 e P4 granit mau xdm tring, den, ciu tao khdi phong héa vira
(13) e Whitish grey, black, slightly weathered GRANITE - ik as
x x x (CRR: 60-70%, ROD: 50-65%) o
11990 | 438
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T3 2 cta 2

Tam Ngan Bridge A2 Sheet of
Congtrinh  Cau Tam Ngén - 43
Project * Tam Ngan Bridge - 43

B 43 - A 2 biadi€m  Tinh Ninh Thuin
Location .

Ninh Thuadin province

Coquan  Cong ty TNHH Ky thujt Nén méng va Xay dung Hong Diic

Agent * HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nude ngim Bit diu K&t thiic
N- of sample Depth of hole Elevation Ground water level Start Finish
Ng.dan
B e SPT 4 6.6m 127.76m 1.03m 23/12/05 | 31/12/05
- R S6 hiéu va
o = > 2|« P A ? X SN o
bR IN AE HEE 5 35 MO TA PAT Biéu do SPT do siu miu
= $ S5 % ]
SElg S BEIGS E 3 DESCRIPTION SPT diargam Sample N-
= = and depth
1020 30 40 S0
0 e <.
e = -2
1 'O < C4t bot An san s6i chifa cudi ma xdm niu, xdm tring
a3 .. . . . .
k ... d  Whitish, brownish grey silty SAND with cobbles, boulders (SM-GM)
BT SPTI 1.00+ 102
12646 [ 13 P
1 e o
o = =S
- e
20 fee e SPT2 2,00 : 2,01
Y f
o« @
I L . e
p'.' ° Ciat hat trung 14n san sdi chifa cudi mau xdm xanh,x4m tring, den
ERIEH 1 IE R Whitish, bluish grey, black medium - coarse SAND SPT3  3.00+3.02
N with cobbles, boulders (SP-GP)
|| e o oS
)
& o .
5 o o o 5
alf o0 . SPT4  4.00 : 4.01
e @ =S
B DI
12316 | 46 -
5 e x x x
x x x RI 46756
o P4 granit mau xdm tring, den, ciu tao khdi phong héa vira
@0 [ Whitish grey, black, slightly weathered GRANITE
(CRR: 60-70%, ROD: 50-65%)
o e x x x
R2 5666
12116] 66
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Tan Van

T3 | cta |

Br | dan D92 Sheet of

A
Cong trinh ~ Cau Tan Vian - 46
Project Tan Van Bridge - No. 46
B 46_P ! Piadiém  Tinh Lam Péng
Location Lam Dong province
Co quan Cong ty TNHH K§ thuit Nén méng va Xay dung Hong Pic
Agent HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nudc song Bit dau K&t thiic
N- of sample Depth of hole Elevation Surface water level Start Finish
}ji"i@aj}g SPT 6.0m 744.28m 0.30m 27/12/05 | 27/12/05
. S6 hiéu va
S8 Es|2E 8|5 O TA DA Biéu dd SPT o sAu mi
IR ERERIER: MO TA DAT 1cu do d6 sdu mau
I 3 o e ar
8 § 8. ] ,g E 22 = E 3 DESCRIPTION SPT diargam Sample N-
and depth
1020 30 40 S0
0 S
Y
[
X RI 0.0+1.0
Ju
Y
C S
Y
1 [
Sy
[
ﬂf R2 10+2.0
Y
[
\&\ Y
2. o
Y
A
Y
Eat R3 20+3.0
\&\ 1
i P4 bazan 16 rdng miu xdm den phong héa manh, nit né nhiéu
607 i Highly weathered, blackish grey porous BASALT
) P with many fissures
st (CRR: 20-30%, ROD: 0%)
s R4 3.0 1 4.0
Y
E S
Y
[
4 \
[
Y
A
=t RS 40+5.0
[
Sy
[
5. Eall
A
Y
[
et R6 50460
[
Y
oA
73828 | 6.0 rat
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Ea Soup Bridge P2

TS | cta |
Sheet of

Cong rinh ~ CaAu Ea Soup - 52

Project * Tan Ea Soup - No. 52
B 5 ’ ! _P’ ! biadiém _ Tinh Dak Lak
Location " Dak Lak province
Coquan  Cong ty TNHH Ky thujt Nén méng va Xay dung Hong Diic
Agent * HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nude ngim Bit diu K&t thiic
N- of sample Depth of hole Elevation Ground water level Start Finish
ne-dang SPT 6.0m 9.60m 21/12/05 | 22/12/05
hin wall
. S6 hiéu va
o 3l >»E = = A2 X Biéu dd SPT R x
S Y E 2 2|8 § MO TA BAT 1€u do dd sdu miu
S 2| e o 5w 2| = o o
S 28 S BElg= E 3 DESCRIPTION SPT diargam Sample N-
and depth
1020 30 40 S0
0 | Dd bazan dic xit mau xdm tring phong héa manh, niit né nhiéu
©3) i;n Highly weathered, whitish grey BASALT
910 | 05 = with a lot of fissures RI 0.0+1.0
it (CRR: 30-40%, ROD: 0%)
1 Pl
(1.5) RJQ b4 bazan dic xit mau nfu dé phong héa vira, nit né vira
“  Moderately weathered, reddish brown BASALT with some fissures R2 10+20
A (CRR: 90%, ROD: 75%)
760 | 20 > —
Pl R3 20+3.0
E S
3 P
Sy
ni R4 3040
J;n P4d bazan dic xit mau niu dé phong hda nhe, it nit né
@o” | Slightly weathered, reddish brown BASALT with a little of fissures
A (CRR: 95%, ROD. 90%)
— RS 40+50
Ay
5. BN
\&\ Y
i R6 50+6.0
oI
360 | 6.0 e
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Krong K Mar Bridige A2

T3 | cta |

Sheet of

Congtrinh  Cau Kréng K'mar - 56
Project Krong K'mar Bridge - 56
B 56 _A ! Dia diém Tinh Pak Lak
Location Dak Lak province
Co quan Cong ty TNHH K§¥ thuit Nén méng va Xay dung Hong Dic
Agent HD Foundation Engineering & Construction Co. Ltd.
T&ng s6 miu D6 sau hd khoan Cao do Muyc nude ngim Bit diu K&t thiic
N- of sample Depth of hole Elevation Ground water level Start Finish
Ng.dan
g SPT 21 25.0m 9.05m 0.80m 19/12/05 | 20/12/05
- R S6 hiéu va
© = gl s |3~ A ? X 2 A A
IR HER S 5 MO TA PAT Bi€u d6 SPT do siu miu
o 3 3 . 50 .
3 § 8 ] BElgR= E 3 DESCRIPTION SPT diargam Sample N-
10 % 0 40 S0 and depth
o PR
1 1 - -
, e SPTI 100 : 145
oAl [0
P C4t min mau xdm tring, r&i rac SPT2  2.00:245
5.0 . -
sy . e Loose, whitish grey, fine SAND (SP)
2 SPT3  3.00+3.45
4 * s o o
4. | e @ o o
NI P SPT4 400 : 445
405 | s0 S S
5 e SPT5  5.00+5.45
7 e o o
ol , o s oa
g O] SPT6 600 : 645
& e o
T4 4 e
6 SPT7 7.0 : 7.45
7 o o%e @
8 3 s ;I
o P[5 Céthat1dn 1an cudi sdi, mau tring phdt vang, trang thdi chit vira SPT8  8.00-845
asell, oo Medium dense, whitish to vellowish grey, coarse SAND with gravel (SP
I SPT9 .00 : 9.45
1044 3 ..;... J
7 SPTI0  10.00+ 10.45
' f..s
11 P . 09
7 p. SPTII 11,00 1145
nl, e
8 o o SPTI2Z 12,00+ 1245
345 | 125 10
B Sét pha cdt, mau xdm tro, trang thdi déo mém - déo citng
1.3 2 . s s . SPTI3  13.00 ¢ 1345
4 Firm to stiff, light grey sandy CLAY (CLs)
475 | 138 [0 e R
7o . d . o e o N SPTI4  14.00+ 1445
1" . C4that16n lan cudi sOi, mau trang phét vang, trang thdi chit vira
@254 3 . .o | Medium dense, whitish to yellowish grey, coarse SAND with gravel (SP
6 SPTIS 1500+ 1545
8 RN
095 | 1600 L6+ et
wo He 4 Sét pha cdt, mau xdm tro, trang thdi déo mém - déo citng 9 SPTI6 1600+ 16.45
o5 | 1o O Firm to stiff, light grey sandy CLAY (CLs)
o ’ ; 6 [ o - SPT17  17.00 + 1745
e o o
184 5 o o o3
9 71e.9 SPTI8  18.00 : 1845
&« o
19. < £ o 1X T N < DU P OO
To 7= Cathatlénlan cudi sdi, mau tring phét vang, trang thdi chat vira SPT19  19.00 = 19.45
o «Ca 0
5.0 o . | Medium dense, whitish to vellowish grey, coarse SAND with gravel (SP
20,
fogleea SPT20  20.00 +20.45
1 DRI
21 3 Pe o o l
8 e od SPT21  21.00 : 2145
13
1295 | 220 2 —
et RI 2204230
23 J;n P4 bazan dic xit mdu xdm den, ki€n tric 4n tinh,
" =t ciu tao khdi, @ nitt né 16n, phong héa manh dén vira R2 230240
(3.0) .
. ﬂf Dark grey to black, highly to moderately weathered BASALT
. 0, . 0,
Y (CRR: 35-45%, RQOD: 20-40%) R 240950
4595 | 250 25 N
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