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FIELD DENSITY TEST
SAND REPLACEMENT METHOD

LA3IN1T 9 8B

] [ 4 r )
21eved — InByee  72wnd Nl O + 000 - 12 +000

2. 603 .

,",qﬁ"u Finished Bele'cted'llat. A0 i‘l“ﬁfj Silty Sand a'lfﬂmﬂﬂu im
Amineass_ { gmu‘lmn) Tufnamay O fhe 16
' Density of sand (7,) 1.595 gm./ec.
Sintion Em | 0+100 | 0c150 | ov200| ov250| o:300
otf ot from B o | 4% Lt|5.59 Re| 4.50 LY k.25 RE[4.50 T4
VOLUME DETERMINATION
Wt. of Sand in funpel
initial wt. (Wy) em, | 7820 7788 | T 75 7
final wt. (Wg) gm. |53 6296 | 6296 6287 { 62
Wt. of Sand ueed Wy = (Wi—Wy) gm, | 1506 | 1492 | 1485 | 14881
Wi, of Sand In hole and funnel :
initial wt. (W) gm. |_7892 | T 75 | Tio
final wt. (W) gm. |_bOu6 473 | 4082 K10 | B¢
Wi, of Sand used Wg = (Wy —W,) . | 3756 | 3606 | 3697 | 3665 35
Wt. of Sand in hole Wy, = (Wg — W) gm, | 2250 2114 2214, 2177 | 24-
Volume of hole Vq = (W,+¥,) or = V, co. | 410,71 1325.4| 1388.1 | 1364.9] 1313
Vg from . 603 9. oe.
WATER CONTENT DETERMINATION
Osn No. B-212 | B-223| B-g22| B-233| B-:
Wet soil + can. (X;) gm. | 325,20 | 328.80{ 320,80 | 337.20] 355.30
Dry #oil + oan. (Xg) gm. | 290.05 | 300.C0] 291.6¢ | 304.80] 321.38°
Wt. of water X3 = (X;—X,) gm. | 35.15| 28.80| 29.20| 32.80| 33.c0
Wt of oan. (X,) em | w0 | w110} 42.80| 42,90 o
Wt. of Dry soii X5 = (*2"14) gm. | 218,351 258.90] 248.80 | 262.70} 277.:>
Water content [ (Xg-+X) 100] = w % 14,15 11.12] 1.7 12,33 1 4,
WT. OF DENSITY SAMPLE
Wet goil + container (Py) gm. 4608 4187 | 4395 b2 | &'
Wt. of contaiper (Pg) gm. 1646 1651 1651 1647 8
Wt. of wet moil Py ={P;—Py) or=P, or=P5 gm. | 2962 2536 270, 264 | 24
Wet deneity. Tgp = (P3+Vy) or =
(P, +Vy) or = (Pg+V5) gm./eo. 2,100 | 1,913 1.977 | 1.937 Zal
Dry density (¥, +(1+5) ] = ¥a  gmtoe. | 1.839 | 1.722 | 1.769 | 1.725 | 1.8e¢
PERCENT COMPACTION DETERMINATION 1
Max, depsity Ty  gmJeo. | 1.905 ] 1.905 | 1.,905{ 1.905 | 1.%
% Oompsotion Py = [ (¥3+¥,,) 100] 96.5| 90 | 92.9| 90.6] <
DEPTH OF COMPACTED MATERIAL
Designed depth om., 40 40 O 10 L
Actual depth in field om, 34, 32 | 35 36 x:;

p: | w “e W »
(Soil—Aggregate 113l Gradation L7 Bpeos, Grade A W B 1ALY Data 2. 6—03 2. NANBIAIL)
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NBNATICRUASING ATHNTINAN

FIELD DENSITY TEST
SAND REPLACEMENT METHOD

T I 4 ]
Towns 280 pravps — Infves 1om79 nu; @+ 000 - 12 + 000

T99TU___p1nished Ssleoted Mat, yURYeIIG S5ty Send  Hiwnmbiiwm
] t
i Inanes (mau‘lmﬂn_) Fufinenes 13 o, 16
" Density ot sand (¥,)____4_595 gm.fee.  (Retests)
saon | LE® or150 | 00300 | 0s250.
Off vet ppom I m oS50 RE4 D50 THf 4, Z5RE

VOLUME DETERMINATION
Wt. of Sand in funmel

initial wt. (Wl) _ gm. 7666 7629 7611

final wt. (W,) | gm. 6187 | 615% €141

Wit. of S8and used Wy = (W,—Ww,) gm, 179 1 1L 14,70

Wt. of Sand in hole and funnel

initisl wt. (W) ‘ gm. 7652 | 7629 | oz | @000
tinal wt. (W) g, z906 | m79 | 3506

Wt. of Band used Wg = (Wg—W,) . gm. 34z maso j hoegl
Wt. of Sand in hole W, = (Wg—W,) gm. 2268 | 2676 2626

Volume of hole V; = (W,+T,) or = ¥, 0o, 1@'__9_ 1677.7 | 1646.1

Vs from 2. 6—03 1.  oo.

WATER UONTENT DETEEMINATION .
Can No. B=208] R.221 Ra22

Wet soil + oan. (X,) gm. 250,001 267.00.-269.3

Dry soll + oan. (X,) gm. 26:1,00]--—257.24- -2 54 4O —.

Wt. of water X3 = (X,~X,) gm. 9,00 9,841

Wi. of can. (X,) - gm. 13,80 ;.: : J___;._Lgo

Wi. of Dry soil X5 = (xz-a:‘) gm. 197, 242,50 |

Water oontent [ (X, +Xg) 100] — w % '#-_56 53— 7.0
WT. OF DENSITY SAMPLE |

Wet soil 4 oontainer (P‘)' gm. 45 5057 5080 3-

Wt. of container  (P,) | gm. 1 1651 1651

Wit. of wet Boil Py (P,—P,) or =P or=P; gm. 2876 1 3,06 | T

Wet density oy = (Py Vi) or =

(b, +V,) or =(P;+V;) gm./oo, 2,023 2.0%0) 2.08 .

Dry donsity [T, + (14 = ¥a gm./ce. 1.9%) 12} 1 od
PERCENT COMPACTION DETEEMINATION

Max. density T gm./oo. 1 1,904

% Oompaction P, =[ (¥4+¥g) 100] ‘ 1?35_1;‘: BT
DEPTH OF COMPACTED MATERIAL _.

Derigned depth om, KO LO LO

Actual depth in field om, _32 35 36

o ~ [y -»
(Snil—Aggreeata M3 Gradation LT Spece. Grade A ¢ B INI¥ Data 2. 6—03 4. nesRINIWY)
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FIELD DENSITY TEST
SANDP REPLACEMENT METHOD

t v
P90 — Invey

laTImMT 4 %

- L

3. 6—03 1.

v 14
WY _Base Course

tieveiing Crush Stose

mihinesny . Fuhmesss
Density of sand ('55)1'538 gmol e,
S;;atiou Em 0 ’l 250 (a)‘ I - ( ‘a“)‘
Off sot Rt, Offset from & m [1.60 2,40
VOLUME DETERMINATION
Wt. of Sand in funnel
initial wt. (Wy) gm. 825 | _ | -
final wt. (W) gm. 6% | . _
Wt. of Sand used Wg = (W1—W;) gm. {1669 1669
Wi, of Sand in hole and funnel
initial wt. (W) gm. 8164 8110
final wt. (W4) gm, 4ou1 3582_
Wt. of Sand ueed W = (Wy — W,) gm, | 4123 4327
Wt. of Band in hole Wy = (Wg ~ W) gm. |25 2858
Volume of hole Vq = (W,~=7.) or = V, co. | 1595.6 1858.3
Vstrom ). 6—03 7. oo, |
WATER CONTENT DETERMINATION
| Can No. 1 S 2
Wet soil + can. (Xl) gm. 112,18 106,95
Dry soil + ean. (X,) gm. | 110.55 105,73
Wt. of water Xg = (X;—X,) gm. 1,63 ¢ 1.22
Wt. of can, (34) g, 11,15 1413
Wi. of Dry soil X5 = (xz—x4) gm. 99 4@ 94,60
Water content [ (X3-+Xg) 100] = w % 1,64 1.29
WT. OF DENSITY SAMPLE v
Wet soil + oonteiner (Py) gm. 4998 5261
Wt. of coutaiver (Py) gm‘_ 1415 1445
Wt. of wet soil Py = (P;—P,) or = P, or = P5 gm, 3583 38467
wWet demstty Ty = (Py+7,) or = |
(Py+Vy) or = (Pg+7V5) gm./ec. 2.246| 2,069
Dry densiiy [Ww = (1 + %) 1 - 7a gm./ec. 2,210 2.011-21
PERCENT COMPACTION DETERMINATION
Max. density T, gm./oo.
% Compaetion P, ~ { (Wd - 'D'm) 100
DEFPFTH OF OOﬁPACTEI) MATERIAL
Designed depth om.
Actual depth in field em, 21 . -21 5

A [ e #r 2r
(Soil—Aggregnte '} Gradation L7 Speos. Grade A LB B Tale Data 7. 6—03 9. NAVIAWL)
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NRINATIERUASING  ATHNIINAIY
FIELD DENSITY TEST
SAND EREPLACEMENT METHOYD

' L
Tasan1s 4 o graned — 1wives

juayu__ Subbase yiauasiun QWY
WIMUTINABDS Fufinangs
Density of sand (7,)__ 1739 gm. oe.
Sion En 04 2% (M ( 180)
08t et Rtsoffset from ] m 1,60 250
VOLUME DETEBMINATION
Wt. of Sand In funnel
initial wt. (Wy) gm.
final wt. (W) pm. :
Wt. of Band ured Wy = (W;—W,) gm. 1669 1665
Wt. of Sand In hole and fumnel
initial wt. (Wa) . gm. 8083 8051
finsl wt (W) om. 3978 3638
Wt. of Sand ured Wy = (Wg—W,) S uh13
Wt. of Sand in hole Wy = (Wg—W;) em. |26 2k
Volume of hole V; = (Wy=-¥,) or = ¥, . | 1583.9 1784, 1
Vg from 3. 6—03 U oo.
WATER OONTENT DETEBMINATION
Oan No. 3 b
Wet soit + can. (X;) em. | F¥0 126,88
Dry sofl + oan. (X,) g, 86,22 118,13
Wt. of water X3 = (X;—X,) gm. 5.08 8.75
Wt. of oan. (X,) gm, 11.27 11,16
Wt. of Dry soil X5 = (x,~=x,) gm. 7495 105.97'
Water oontent [(X; +X;) 100] = w % 6.77 8.1§
WT. OF DENSITY SAMPLE
Wet sofl+contaiver (P,) gm. iy 4989
Wt. of container  (P,) R 1551 _ 1551
Wt. of wet moll Pg = (PI—sz or=P,or=P; gm. 3189 3438
Wet density Ty = (Py+Vy)or= | {
(p, +v,) or = (Pg+Vy) gm./oo. 2.0°3 1,92
Dry donsty [T+ (4] = B2 gmlen |2 | 17
PERCENT COMPACOTION DETERMINATION
Max. density Tm gm./eo.
% Oompaction P, =L (¥4-+¥ ) 100]
DEPTH OF COMPACTED MATERIAL
Derigned depth om, . B
Aotual depth in field om. 1.5 12.5

- - . '
(80i1—Aggrogate M3l Gradation (%7 Specs. Grade A UBE B WY Data 2. 6—03 9. nanaIRw)
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AAFICHRUALIND ATHNIINANY

FIELD DENSITY TEST
SAND REPLACEMENT METHOD

¥ .«
Tasents 9 g aved — Lwdves

Juqu__ Subgrede vlia1adiEg _ Silty Send
Wwifneses  Funinesns
Density of sand (¥,)___1.538 gm./ee.
Station Km- 0 /230 _ (ﬁ) { lal.l)
Off set Rt. offset fron L | 1.60 2,40
VOLUME DETERMINATION '
Wi. of S8and in funnel
initia] wt. (W) gm.
final wt. (Ws) gm.
Wt. of Sand used Wy = (W;—W,) gm. | 1669 1669
Wt. of Sand in hole and funnel
initial wt. (W3) gm. 8006 8142
final wt. (W4) gm. 58,2 3629
Wi, of Sand used Wy = (Wy—W,) gm. | 4164 4513
Wt. of Sand in hole W, = (Wg—W;) gm. |_2495 281,
Volume of hole V; = (W7+ ‘D'.) or = ¥, co. | 1622,2 1849,2
Vs from 2. 6—03 1. eco.
WATER CONTENT DETERMINATION
Can No. 5 6
Wet soil + ocan. (xl) gm. 9_4514-5 98.85
Dry eoil + esn. (X.z) gm. 86,00 90.05
Wi, of water X3 = (xl—xz) gm. 8.45 8.80
Wt. of can. (X,) gm. 11,22 | 11.15
Wt. of Dry soil X5 = (x,—x,) gm. 74,78 78.90
Water oontent [( X, + %) 100] = w % | 14.29 11.15
WT. OF DENSITY SAMPLE
Wet voil +oontainer (P,) gm, 4626 4865
Wi. of container (P,) gm 1551 1551
Wi. of wet soil Py = (Pr--Pz) or=P,or="P; gm. 3075 3334
Wet density ¥y = (Ps +Vyor= '
(b, +V,) or = (P+Vy) gm.foo | 1:89 1.803
Dry density [T, +(1+30)] = ¥a gm.foo. | 12703 | 1.622
PERCENT COMPACTION DETERMINATION
Max. denwity T gm./ec.
% Gompaction P, =L (¥4+¥,) 100] _
DEPTH OF COMPACTED MATERIAL
Designed depth om.
Aotus] depth in tield om.

- >
(Sail—Aggrosate M3l Geadation 117 Specs. Grade A UM B %1% Data 2. 6—03 9. nensInIw)
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Report No.,
Author
Title t

Abstract :

MR 13, Wteorials & Research Division, Department of Higlmmys
Visharn Poopath

Special Report on the Investigation of the Esbankment Failure
of the Angthong - Phothong Highwey

The nationsl highway, Angthong ~ Phothong, lies uainly in the
arsa of 8ilt to clayey ailt of the upper centrel part of the
country. The new constructed part is imposing on the old road.
The embankment soil is mainiy clayey silt. The seleéted
materials is the silty sand with the lateritic sqil aggregate
subbase above it. The base course is a crushed rock covering
with the double asphaltic treated surface. The fajlure was
once occured before and the correction had been done by using
the berm embankment. Investigation was done to find the cause
of tho second failure and it wes foumd out that the failence

is a progressivc failure due to the softening of the foundation
aoil. The correction was recommended by adding proper berm
embankment at both sides of the road to improve the atability,
and to cover the toe slopes and keep them away from the water
in the attached clongs,.

DEWR /F22 /1979 /T
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