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abstract

In build of soil , there is cutting and filling , such as , channel , embankment . We must to

consider and design that make slope safety form failure . If it slope have the safety is high , but
some case , we must do the slope is high , but the safety decrease . Using geogrid to reinforce of
slope is the way to cure this problem . In this special project is studying about the form and
behavior in keeping stability of slope with geogrid and compare the result with the the case that
without geogrid .

Geogrid is made from a special polimer that it strong and it against tensile force , and it
have Jow strain that it bear form the sun , acid and base . So it is appropriate for using reinforce of

soil .
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2.2.1) Ordinary Method of Slices
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2.2.2) Simplified Bishep Method
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INPUT

DATA

1) UNIT WEIGH

3) ANGLE OF INTERNAL FRICTION =
4) PORE PRESSURE =

STABILITY OF SLOPE
( BISHOP'S SIMPLIFIED METHOD OF SLICES)

T= 2) SURCHARGE =

5) COHESIVE = 6) SAFETY FACTOR =t
SLICE NO.| b(WIDTH) [n(HIEGTH)| W o U TANG | sINa | cosal | ¢b | ub Ma [(c*b)+(w-ubitand}Ma | WSINGL
1 0.06 0.05 | 0.00282 9 0 0.4040 | 0.1564 | 0.9877 | 0.0234| 0 1.0146 0.0149 0.00044
2 0.1 0.18 | 0.01692 12 0 0.4040 | 0.2079 | 09781 | 0039 | © 1.0140 0.0297 0.00352
3 0.1 033 | 003102 17 0 0.4040 | 0.2924 | 09563 | 0.039 0 1.0067 0.0355 0.00907
4 0.1 0.42 | 0.03948 21 0 0.4040 | 0.3584 | 0.9336 | 0.039 | © 0.9953 0.0394 0.01415
5 0.1 0.54 | 0.05076 26 0 04040 | 0.4384 | 0.8988 | 0.039 0 0.9743 0.0449 0.02225
6 0.1 061 | 0.05734 32 0 04040 | 05299 | 0.8480 | 0039 | 0 0.9393 0.0494 0.03039
7 0.1 054 | 0.05076 38 0 04040 | 06157 | 0.7880 | 0.0389 | © 0.8940 0.0489 0.03125
8 0.1 045 | 0.0423 43 0 04040 | 06820 | 07314 | 0.039 | 0 0.8488 0.0475 0.02885
9 0.1 035 | 00329 49 0 04040 | 0.7547 | 0.6561 | 0.039 0 0.7860 0.0465 0.02483
10 0.1 0.22 | 0.02068 57 0 0.4040 | 0.8387 | 0.5446 | 0.039 0 0.6891 0.0459 0.01734
11 0.08 0.07 |0.005264| 65 0 0.4040 | 0.9063 | 0.4226 | 00312| 0 0.5787 0.0358 0.00477
0.4384 -0.1869
SAFETY FACTOR = 2.346
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- STABILITY OF SLOPE
( BISHOP'S SIMPLIFIED METHOD OF SLICES)

INPUT DATA

1) UNIT WEIGHT =

12) SURCHARGE =
3) ANGLE OF INTERNAL FRICTION =
4) PORE PRESSURE =

5) COHESIVE = 6) SAFETY FACTOR =
SLICE NO.| b(WIDTH) |n(HIEGTH)Y} W o u TANG | SINO C*b U*b Ma [(c*b)+(w-ub)tandp)Ma | WSINOL
1 0.06 0.05 | 0.00282 9 0 0.4040 | 0.1564 | 0.9877 | 0.0234] o 1.0306 0.0146 0.00044
2 0.1 0.18 | 0.01692 12 0 0.4040 | 0.2079 | 0.9781 | 0.039 0 1.0352 0.0291 0.00352
3 0.1 0.33 | 0.03102 17 0 0.4040 | 0.2924 | 0.9563 | 0.039 0 1.0366 0.0345 0.00907
4 0.1 0.42 | 0.03948 21 0 0.4040 | 0.3584 | 0.9336 | 0.039 0 1.0319 0.0380 0.01415
5 0.1 0.54 | 0.05076 26 0 0.4040 | 0.4384 | 0.8988 | 0.039 0 1.0191 0.0429 0.02225
6 0.1 061 | 0.09734 32 0 0.4040 | 05299 | 0.8480 | 0.039 0 0.9935 0.0630 0.05158
7 0.1 0.54 | 0.09076 38 0 0.4040 | 0.6157 | 0.7880 | 0.039 0 0.9570 0.0626 0.05588
8 0.1 0.45 0.0823 43 0 0.4040 | 0.6820 | 0.7314 | 0.039 0 0.9185 0.0615 0.05613
9 0.1 0.35 0.0729 49 0 0.4040 | 0.7547 | 0.6561 | 0.039 0 0.8632 0.0610 0.05502
10 0.1 0.22 | 0.06068 57 0 0.4040 | 0.8387 | 0.5446 | 0.039 0 0.7748 0.0616 0.05089
11 0.08 0.07 |0.037264 65 0 0.4040 | 0.9063 | 0.4226 | 0.0312: o0 0.6714 0.0501 0.03377
. 0.5190 0.3527
SAFETY FACTOR = 1.472
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STABILITY OF SLOPE
( BISHOP'S SIMPLIFIED METHOD OF SLICES)

INPUT DATA

1) UNIT WEIGHT =

2) SURCHARGE =

3) ANGLE OF INTERNAL FRICTION =

4) PORE PRESSURE = w

5) COHESIVE = 6) SAFETY FACTOR =1
SLICE NO.| b(WIDTH) [h(HIEGTH)] W a §] TANG | SINOL | cosa | C* U*b Ma [(c*b)+(w-ub)tanPIMa | wsiNnoL
1 0.06 0.05 | 0.00282 9 ) 0.4040 | 0.1564 | 0.9877 | 0.0234| o 1.0427 0.0145 0.00044
2 0.1 0.18 | 0.01692 12 0 0.4040 | 0.2079 | 0.9781 | 0.039 0 1.0513 0.0286 0.00352
3 0.1 0.33 | 0.03102 17 0 0.4040 | 0.2924 | 0.9563 | 0.039 0 1.0591 0.0338 0.00907
4 0.1 0.42 | 0.03948 21 0 0.4040 | 0.3584 | 0.9336 | 0.039 0 1.0596 0.0370 0.01415
5 0.1 0.54 | 0.05076 26 0 0.4040 | 0.4384 | 0.8988 | 0.039 0 1.0529 0.0416 0.02225
6 0.1 061 | 0.13734 32 0 0.4040 | 0.5299 | 0.8480 | 0.039 0 1.0344 0.0761 0.07278
7 0.1 054 | 0.13076 38 0 0.4040 | 0.6157 | 0.7880 | 0.039 0 1.0045 0.0757 0.08050
8 0.1 0.45 0.1223 43 0 0.4040 | 0.6820 | 0.7314 | 0.039 0 0.9712 0.0748 0.08341
9 0.1 0.35 0.1129 49 0 0.4040 | 0.7547 | 0.6561 | 0.039 0 0.9214 0.0747 0.08521
10 0.1 0.22 | 0.10068 57 0 0.4040 | 0.8387 | 0.5446 | 0.039 0 0.8395 0.0761 0.08444
1 0.08 007 |0.069264| 65 0 0.4040 | 0.9063 | 04226 [0.0312( 0 0.7413 0.0628 0.06277
0.5958 05185
SAFETY FACTOR = 1.149
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INPUT DATA

1) UNIT WEIGHT =

4) PORE PRESSURE =

STABILITY OF SLOPE

( BISHOP'S SIMPLIFIED METHOD OF SLICES)

A

2) SURCHARGE =

5) COHESIVE = 8) SAFETY FACTOR =
SLICE NO.| b(WIDTH) |n(HIEGTH)] W o u TANG | siNot | coso | Cb | U Ma [(c*b)+(w-ub)tand}Ma | WSINOL
1 0.06 0.05 | 0.00282 9 0 0.4040 | 0.1564 | 09877 | 0.0234| O 1.0522 0.0143 0.00044
2 0.1 0.18 | 0.01692 12 0 0.4040 | 02079 | 0.9781 | 0033 | © 1.0640 0.0283 0.00352
3 0.1 0.33 | 0.03102 17 0 0.4040 | 0.2924 | 09563 | 0.033 | © 1.0770 0.0332 0.00907
4 0.1 042 | 003948 21 0 04040 | 0.3584 | 09336 | 0.039 | 0 1.0815 0.0362 0.01415
5 0.1 054 | 0.05076 26 0 0.4040 | 0.4384 | 0.8988 | 0.039 | © 1.0797 0.0405 0.02225
6 0.1 0.61 | 0.17734 32 0 04040 | 05299 | 0.8480 | 0.039 | 0 1.0667 0.0890 0.09398
7 0.1 0.54 | 0.17076 38 0 0.4040 | 06157 | 0.7880 | 0.039 | © 1.0421 0.0885 0.10513
8 0.1 045 | 0.1623 43 0 04040 | 0.6820 | 07314 | 0.033 | © 1.0128 0.0877 0.11069
9 0.1 035 | 0.1529 49 0 0.4040 | 0.7547 | 06561 | 0.039 | © 0.9675 0.0879 0.11540
10 0.1 0.22 | 0.14068 57 0 0.4040 | 0.8387 | 05446 | 0.039 | © 0.8908 0.0899 0.11798
11 0.08 0.07 |0.101264| 65 0 0.4040 | 09063 | 0.4226 | 0.0312| © 0.7966 0.0747 0.09178
0.6702 0.6844
SAFETY FACTOR = 0.979
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INPUT DATA

1) UNIT WEIGHT =

4) PORE PRESSURE =

STABILITY OF SLOPE

( BISHOP'S SIMPLIFIED METHOD OF SLICES)

5) COHESIVE = ) SAFETY FACTOR =
SLICE NO.| b(WIDTH) [n(HIEGTH) w o u 4>2Av SINOL cosa C*b U*b Ma _xo’cvié-cczm:@\_sm WSINOL
1 0.06 0.05 0.00282 9 0 0.4040 | 0.1564 0.9877 | 0.0234 0 1.0599 0.0142 0.00044
2 0.1 0.18 0.01692 12 0 0.4040 0.2079 0.9781 0.039 0 1.0741 0.0280 0.00352
3 0.1 0.33 0.03102 17 0 0.4040 0.2924 0.9563 | 0.039 0 1.0913 0.0328 0.00907
4 0.1 0.42 0.03948 21 0 0.4040 0.3584 0.9336 | 0.039 0 1.0991 0.0357 0.01415
5 0.1 0.54 0.05076 26 0 0.4040 0.4384 0.8988 | 0.039 0 1.1012 0.0397 0.02225
6 0.1 0.61 021734 32 0 0.4040 0.5299 0.8480 | 0.039 0 1.0927 0.1016 0.11517
7 0.1 0.54 0.21076 38 0 0.4040 0.6157 0.7880 | 0.039 0 1.0723 0.1011 0.12976
8 0.1 0.45 0.2023 43 0 0.4040 0.6820 0.7314 | 0.039 0 1.0463 0.1003 0.13797
9 0.1 0.35 0.1929 49 0 0.4040 0.7647 | 0.6561 0.039 0 1.0045 0.1007 0.14558
10 0.1 0.22 0.18068 57 0 0.4040 0.8387 0.5446 | 0.039 0 0.9319 0.1033 0.15153
1" 0.08 0.07 0.133264 65 0 0.4040 0.9063 0.4226 | 0.0312 0 0.8411 0.0861 0.12078
0.7436 0.8502
SAFETY FACTOR = 0.875
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INPUT DATA

STABILITY OF SLOPE

( BISHOP'S SIMPLIFIED METHOD OF SLICES)

1) UNIT WEIGHT =

4) PORE PRESSURE

3) ANGLE OF INTERNAL FRICTION =

9 6) SAFETY FACTOR =

5) COHESIVE =
SLICE NO.| b(WIDTH) [n(HIEGTH)| W o 4 U TANG | siNnot | cosa | ¢ | u Ma [(c*b)+w-ubjtanpIMa | WSINOL
1 0.06 0.05 | 0.00282 9 0 04040 | 0.1564 | 0.9877 | 0.0234| o 1.0664 0.0141 0.00044
2 0.1 0.18 | 0.01692 12 4 o 0.4040 | 0.2079 | 0.9781 | 0.039 0 1.0828 0.0278 0.00352
3 0.1 0.33 | 0.03102 17 0 04040 | 0.2924 | 0.9563 | 0.039 0 1.1034 0.0324 0.00907
4 0.1 0.42 | 0.03948 21 0 0.4040 | 0.3584 | 0.9336 | 0.039 0 1.1139 0.0352 0.01415
5 0.1 054 | 0.05076 26 0 0.4040 | 0.4384 | 0.8988 | 0.039 0 1.1194 0.0391 0.02225
6 0.1 0.61 | 0.25734 32 0 0.4040 | 0.5299 | 0.8480 | 0.039 0 1.1147 0.1141 0.13637
7 0.1 054 | 025076 38 0 0.4040 | 06157 | 0.7880 | 0.039 0 1.0978 0.1135 0.15438
8 0.1 045 | 0.2423 43 0 0.4040 | 0.6820 | 0.7314 | 0.039 0 1.0745 01127 | 0.16525
9 0.1 035 | 02329 49 0 0.4040 | 0.7547 | 0.6561 | 0.039 0 1.0358 0.1133 0.17577
10 0.1 022 | 0.22068 57 0 0.4040 | 0.8387 | 0.5446 | 0.039 0 0.9666 0.1163 0.18508
11 0.08 0.07 |0.165264| 65 0 0.4040 | 0.9063 | 0.4226 | 0.0312] o0 0.8786 0.0972 0.14978
0.8157 1.0161
SAFETY FACTOR = 0.803
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Active lateral stress = O = K,Yh

4
<y R

A a . . .
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Tag Er = lateral strain of soil in dircction of reinforcement

a_Er = cffective stiffness
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il OCR = Ovcrconsolidation ratio
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L= - ] Q@ A a J . 3
. us9oMNUY) (Bond) wHBLSIAINIARTU Y geogrid vQnMuIn
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Reinforcement and soil bond by friction (EXXON, 1989)
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v ) S aAwy @ P o >
AANUAUMUUITIAIN Tannusdamiloee lamsaunseass

(PR)m <26'vL, W tanJ_ (3.7)
p .
) W = a7muninues geogrid
L, =  #ANuIMYDY geogrid Tugneiinaussamilys
O, =  MUBUIWUIN
D, = yudeamusenin geogrid nuAufieyIey

b 4
Tumeliia, &, dnmudniuifuyu@eamunelu &) feaunsi



tan @e = f tan o' (3.8)

& Qr a A" o/ U . L) e 3 oy o o
we f, = dulszinfyosnnudunussznisduduTagaiuside

¥ ] ar v ee .
2. ANVATUNMUNISAROURD sliding resistance
= A'Q J 1 R ™ a q' * dy
UTUTIAMIUNINAYUTEH I geogrid ﬂﬂﬂuﬂi)ﬁﬁﬂﬂ 9 Iﬂﬂuiﬁu

[ A a a P o ' A a & Y
ﬂg‘lfQﬂﬁ"]uw']uﬂ'ﬁﬁﬂaﬂuﬂ')@a ﬂﬁﬂ@u?ﬁﬂun’lﬂiu HILTIAU ilzgﬂﬂm'ﬁqmﬂmmi asuan

y
AUNUF Y0IMIIATY geogrid ATIFUNDR gl 3.5

Qutward thrust sicpe

W/

Shear stresses
developed between soil
and reinforcement

A/—-— Potential
Y, failure
/ pldne

Gezztextile reinforcement

Direct sliding along surface of geotextile reinforcement

(EXXON, 1989)

: A o a - o e
3191 3.4 uaasgluuun Ui uMUMsImasuRvee TS uA e

TasussivhIAifennuougad ssuaasveaums

(r) <L wG'v wn@, (3.9)
e W o= anundnees geogrid
L, =  878n9suuInIsinaousi
G, = misuseluuuafs

D, = yuvanusznin geogrid fufaqasuide
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14 v
TNVUIMMIUIBAMTEY (Bond)  unzAamAumUusUEo (sliding  resisting)
2 L, a2
YusgfiuvuumInunasnaasiduiugi 3 Uszas fie
k4
D usadouvesduLusuesRuivesaqas A d TnolRamesuudy

MIaAdoUNYBIBYMAYBIAY

[
o o

L : o =y 4 L) H L) A ) g e 4 o
2)  mssmhminvssAuuuRumRTuhmin Selnamnsminsumsnaousa
YBIDYNINYBIAU

3)  usudBUYBIEYMAAUIBIIITDIINYB TS e

3.3) 3Emseenuuy
d'd’ ' 84 an Dy & Qs U
o AUWNMINNITMIenUULIAETT Tensar Feoduurun S0 lUMT
< 3 Nat AR .2 g
ponuuyTasusun WL HHUFUIN9IN limit equilibium methods of analysis S99z 19
AInsRanatadiuuny two - part wedge failure surfaces.
a dy 4 ¥ t . i
auuagndesnulumsidusunmdloluniseonuuy (desien chart) lneSives
tensar
D AuounIoarwandussdsslssruuugaiiunnsesy wazlinnuae
Fueglugs 30° fia 80°
] v
2) Aunuszdesiveguugunaitiauannsalumsnimndisame
3) aunvezRouiiuTaqiseritingen
1 4 *
4 auonamnIafmhminuduuueiuaue 18 (Uniform load)
k4
5) Jaqeiuiidsesdesalutunseduiniu
) Y ada , Y o o & o o ,
6) “htmmsﬂ“lﬂm'unsmnﬂuﬂnagnw‘lmzﬂummawag'luumwmu
[ v
7 lirwnseldfunsdifthinniauuga (Point load) , truidy (line load)
»
Tumslurmunmedrnlumsennuuy (design chart) tiu YA IUMY
; s, 2 : : N
Tuszldsinuidoanunislurss@nEnnmld (effective angle of intemal friction) 2992309
fifeglugae 20° - 40° dmivTegitusdamionndendes susdamilndldi wdn
: a ' ar q’ o a
milenlss@ninn (effective cohesive C') muussnuihzuaasesnlujdvesduilssdng

o : : . & ' 1l )
YOIUSIAUUT (Pore water pressure coeficient T, mazﬂmag"lmm 0 9905

¥
g 3 4
Tagr, = UIIAUYIT B yanilagala =_u

; 4 4
o luLuIAs o ganilagala Yz
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33.1) THADUNITBDNULL

1. mdamlsniFlumsenniul (chart parameter)

1.1) anvugnousnveslaseadn - Annmge (H), anuanides

youlnssadn ()

¥
o L4 a

y i 1 . = Q‘
1.2) dmdafnnsgh - dhuinussuiany w, Mdulseans

v : :’ ar d' 9 & i o r A ] =)
VBWTIAUUT (1)  UASUWIMUNMIBUDANNINTEI (Ws) demaenadiossiiiunfassiitag

Weglugvosnimgavsanadu Tasfiduidy ws

b

13) nrudwssveanafuuasSaquesusid
- au lumsesnuuusyuEvaniunieluszanlunsdi
dusmudsanmunehiings (J'c)
- YoquEiuids  guondAnnduanuudease  Tensar
geogrids 11591119970 “Test Methods and Physical Propeities of Tensar Geogrids” 9
11AY Nelton limted 91AMsnATOULL 1AA Characteristic Strength (f) v09 grid w
gunginsfidmivsstoznmmsidon Taesiee nnnnudesy 950 uazsie
nansznuyesnududy lumealjidudienesiinanssnumensdesdie Wy miuade
uazeIviMmIanaussanINYesTag wmznzfuﬁaﬁmsLﬁnmmmﬂaaﬂﬁuiﬁﬁuﬁ'ﬁﬁq
Sufde SaBonn partial factor of safety (T,) 992141 characteristic Strength Service
Fafuviiy
. . . fk
Characteristic Strength Service = — (3.11)
T

& P4 v o a a PR
P31 Tm VUDENUTUAYDIAU ATAIT N 3.1
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k4
1.4) anlasaneyianua (Overall Factor of Safety)
v @ A o o Yy ¥ o < o
sl lunsesnuuuiinanindeduiainun Faiun
9 Y é (Y ' av ot A Q’l‘ < -t
¥lagaseaiunmssenuuy  Fdudsmariiessedanuaoimaion  mizastuiesing
¥
1 ar 1 (Y [} . A o 4
Weanulasadoundunaniu Tavee1de1 Safe Design Strength et lileonuuy lnod
L4
fananlinnudunusaeil

Safe Design Strength = Characteristic Strength Service (3.12)

Overall factor of Saferty

1atA1 Overall Factor of Safety fsiogludae 1.3 s 1.5

v
d

2. YUABUNTITODNMUY

21 thawmwaaBesveslaseadi (B) uezanmuideanuy
’ a o ' 7 ) 4 =
ety (F') vesdiu ilnie1 K (Force Coefficient) 970 design chart a1 K ssi/Sen
J .74 = Q‘ o cy
Tmwedulszdnivesussdui (r)
' : o o A 1
22)  fmnugmnidesmsvesiaqEiy (L) Fazmlden
2 , s
(WH) 3z 1dnn design chart SahewesmmmiaBosveslasadi (B) uazyuden
é 1 3 . s L4
nunelu (G kszasumm Ga LH wnldouulasllawmesasidm Ul
& a ' < 4 24
23)  TaomludnlnAszezemanuane  szfinduningu
b4 ; = ¥ s -é 3 ) ¥ -
voslaseardrednlsufednugavesnnumadu  Fduasulumsmszeziadestiaa
o A o v dad o 1w 14
vouimpaSutnedelivtuaoudene T
a - 3 2
2.3.1 auuATTEzvidBoige (v) 4w

. 4
2.3.2 M9 Spacing constant (Q) ¥IM1 14910

Q = Safe Design Strength of Grid (3.13)
KYyv

] y
234 & Q fimldiufisnlesninnugaveslnseadieese uans

J 3 ) a ;Y :: P a "
TMATISHSH NN NUUIAIUBIN AN TUUAUINUAU 1‘1]
¥ Lo J ] o N &
ﬁﬂﬂﬁllllﬂﬂ'mull'l‘lﬂll uﬁ'smmsmawwmmuau

y ’
YUADURANUN
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) ¥
2.4) Awsslunuszauifadusz i ldon

T - Yakyd’ (3.14)

§1UUYD geogrids NABIMT (N) H11A9n

T

N = (3.15)
Safe Design Strengh of Grid

33.2) MedanIoonuuY

PONUUUNITIN  Tensar Geogrid BHINMUIAUTMSY  Steep
Embankment 10814 Granular Material smuauiafiuansdegy iflussduinndendes e
Y Surcharge 20 au/A’
o Characteristic Streugh (f) ¥®4 Tensar ‘SR 55

é =t =
ua SR 80 Falogmslden 1209 1491nm1519 Tensar SR55

H = 22.0 AU/ Y. Tensar SR80 = 32.5 AU/
WS
\V4
- 3
60"\

1 Partial Factor of Safety (T_) 489 SR55 = 1.25

f1 Partial Factor of Safety (T_) 494 SR80 = 1.20
i1 Overall Factor of Safety = 1.35

f,
Safe Design Strength (S.D.S) = £

Tm * Overall Factor of safety
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22
Tensar SRSS

1]

13 AU/ 4.

1.25X1.35

32.5
Tensar SR80

20.1 nu /.

1.25X1.35

& a a o a a o
tHBIINBNINDVOY Surcharge Y lWdpefinanugetlsedninag

H =H+Ws = 16 + 20 = 17.05 .

— —

Y 19
idunlss@nt K gndmunein chare Taolde & =35 san e B =6003m
K = 012
f1L/H QAAMUANNA chart
L/H = 053
ML = 053X 17.05 = 9 a3

BududensmuuAnnunu v = 02 1. nagdimsfmanstosseng grid

Q = Safe Design Strength
KxYxv
20.1
Q(SR80) = = 4y
0.12X19X0.2
13
Q(SRS5) = = 28.5 wu.

0.12X19X0.2



oAU MR TSIINIIN Geogrid SR80 712V, 3 V.4V, 5V waz 14 SR 55

fs5véaw
[
I . . -« v [ J -
1Grid| Spacing A7IURUA N1TAILIAIIUIY taanld gauninag
I -« -
|Type| in zone (n.) Grid Grid (n.)
|
; (4.)
!-SP.BO 2v = 0.4 17.05 - 14.67 (2.38 = 5.95 5 2.38 - 5(0.4)
; = 2.38 0.4 = 0.28
:SRBO v = 0.6 14.67-11+40.38 |4.05 = 6.75 8 4.05-(6 x 0.8)
= 4.05 0.8 = 0.45
ESRBO 4v = 0.8 11-8.84+0.45 2.65 = 3.31 3 2.85-(3 x 0.8)
i i «
: = 2.85 0.8 = 0.25
i
'SRBO|5v = 1.0 8.8-5.7+0.25 3.35 = 3.35 3 3.35-(3 x 1)
% = 3.35 1 = 0.35
|
* = -1.05+0.35 |5 a5 4 5-(4 x"1)
{SR55{5v = 1.0 5.7-1.0 5
! = 5 1 = 1
|
;r

-] & v <
qﬂﬁ'wmmsﬂsnﬁammsaumuu.u'mnmﬂﬂm Geogrid  svasafezatu
d’a dy -} [3
Muusanatunse 1y

UIITIUATULWISY, T

V2 kKYH

Y5 X 0.12 X 19 X (17.05)°



= 3314 AU./ u.
] } 4
USIAIUMIUAINAYY | 18 NO. SR80 + 4 NO. SR55

= (18X20.1) +(4X13) = 413.8 nU./u.
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3.4 MIBONULLNIINATDY
msmmanutasaseveatesnmauaesuiieasudhidelng Geogrid
oyniiiosduRnIfy Geogrid

1) i1 Quality Control Strength 13811 Characteristic Strength (f,)
U043 Geogrid SS2 = 17.5 kN/m
2) 1 Partial Safty Factor 910@15W 3.1 = 1.4
3) 1 Overall Factor of Safety = 1.4
11 Safety Design Strength (S.D.S)= 17.5 = 8.93 kN/m =091 T/m
1.4x1.4

1k 910 Design Chart (31} 3.5-3.10) ilo ¢ = 22°, B = 60° JL,=0
92 1Ad1 k= 0.35

Surcharge Tnnfigalunisnaass = 2 tonm’

Fotu ANUFIUSLANTHD = H+Ws =142 = 2,063 m.

— —

Y 188
3 A e e /=i °
ﬂ1!.!.5»39111!!.11115'mmﬂﬂ‘lmmauu‘muﬂﬁ’l\!‘]u’lﬂiz‘n’l

1) Surcharge=0towm’ 1 T= Y2kyH
T= Y2x035x1.88x1°
T=0.329 ton/m

2) Surcharge = 0.4 ton/m’ 1 T= Y2 kyH
T= 2x0.35x1.88x(1+0.2127)’
T= 0.4838 ton/m

3) Surcharge = 0.8 towm’  #1 T= Y2 kYH’
T= Y2x0.35 x1.88x(1+ 0.425)’
T = 0.6685 ton/m

4) Surcharge = 1.2ton/m”  #1 T= %% k‘YH2
T= Y2x035 x1.88x(1-+0.638)"

T =0.883 ton/m



5) Surcharge = 1.6 ton/m’ 1 T= Y2 kYH’
T= Y2x035 x1.88x(140.851)°
T= 1.127 ton/m

6) Surcharge =2.0to/m’ 1 T= Y2 kYW
T=Y2x035 x1.88x(1+1.063)°

T =1.4ton/'m

1 A : L4 *
fi1 Safety Factor 81 1MiINAN9 910

m Safety Design Strength

aa 4
usa luius ey

1) Surcharge=0 ton/m’ Safety Factor
2) Surcharge= 0.4 ton/m’ Safety Factor
3) Surcharge= 0.8 ton/m’ Safety Factor
4) Surcharge= 12 ton/m’ Safety Factor
5) Surcharge=1.6 ton/m’ Safety Factor

6) Surcharge= 2.0 ton/m’ Safety Factor

i

2.766
1.88
1.361
1.03
1.807
0.65
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Suggested Partial Factors of Safety

(TENSAR 1986)

Basic Seil Pariicle Suyggested
Tvpe Size {mm) Parual Factors
of satewv Xm
Lunitea to 125 aim
BOULDERS max siza, Sand
o= cametl or 3lternative
e protection to be
= used with this
COBBLES -5 of fill malerial
50
1.5-1.6
course
20
GRAVELS medivm 1.3-1.5
6
‘ine
2 L.25-1.4
conrse
A ’ 1 olo
SANDS medium
o2 1.1-1.25
fine
0,06
course
2.03 Not pormally
SILTS medium used in
0.006 construction
fine
0.002
CLAY'S 1443
Pulverized Fuel ash 1.1-1.25

15797 3.1 Partial Factor of Safety
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Force coelficient (K)

Slope an_qle/}'° .
Design Charts (TENSAR, 1986)

Force coefficient (K)

30 40 0 80 70 2]

Slope angle g°

Design Charts (TENSAR, 1986)
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Force coetfficient (K)

30

40

50

&)
Slope a

70

ngle

20
o]

Design Charts (TENSAR, 1986)
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50 70 0

Siope angle 3°

Design Charts
(TENSAR, 1986)

4

L/H

T
I N 5

==
= gw""

0.3

§’
J
7

0.8 4

0.4

2.2

0 40 50 60 70 to

Slope angle j°

‘Design Charts (TENSAR, 1986)
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L/H

'.=lo- l
1.2 4 * \;
!
30 « s0 80 70 1
Slope angle °

Design Charts (TENSAR, 1986)
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N1INIZVIMHUIUSII AN

4 -4 ol =y o uy o = 1 * J o . d'
wennAuLinulagniuimin AvziRamiioussd q (Stress ) Suluduninousd
a g U d” L] o LN o v o L 1) ﬂ'
wnadumariiszus 1 luynfiemehisafa Taondaedenanezusfivesndlu 2 Ussian
Ingj 9 Ao

4.1) MuwusIuIUIAAANNNIARY (Vertical Stress Cause by the Soil Mass )

v [ 3 ’ 1 4 14
A Mizgusaiingzih sewnadu o wiidnasldvinduiny dessindminyesiuy
] kot
AunnaNum s gAUY

3 » v 14
4.2 ) nususslunasiinasimiminuuiuay (Vertical Stress Cause by Vertical

Surface Loading )
[] ) i v
fp mizusedinszidewtadiu a gala 4 veawrasuiiesnmiminnouens
) v
gy e ldansefsmamiteus s q mai e AUQNITUYATTIANY
< \l ' v a A v oa A oa Y a a Y s v
anlinnun unnusangu Lilehgnuyniisms wostiouldmoufdandu (Theory of
“ . 2 a A L4 R o ] { a J y
Elasticity ) #991A3121 18 Inoyadiudn (Boussinesq ) Tumsfammiseussfiiudu oz
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fimmddgedngs wazlisdviunnfigaldusnadiihminnss i lnoase tminuisuse
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y
4.2.1) dminnsiuneg (Point Load )

av}

g
e e AN Nt —
N
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|

3 ' 4 Y o
Wi 4.1 mbsusaiiesnmiminnsgiuiiuga
{ r 3 = J ' A : o ['] =
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PJ 3r2z 1-2v l
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l(r2+22)2 r2+ZZ+Z(r2+Zz)2J
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P

Te=5s J . 1 4.3)
[ r + Z 2 2

4 \ 2

e O, =wuusslunuiang
O, = miasusauauluunadad

atusuRou

¥y )
minaseiilunuang

I

i

T
P
Z =53¢ ﬁﬂﬂmﬂuﬂP

r o= isuzsmn'wmnﬁmﬁ”ﬂ P

v =oanduilaaes (Poisson’s ratio )

o
4.2.2) dmsnnseiwuudiuug (Line Load )
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4 . J P { - 4 A S ' '
mngﬂ‘n 42 ﬂmtmﬂmnﬂmuluﬂumﬂ X [UBNINHINUN Q ABYUILAITY

v
m’m‘:zﬁnm‘uLfluuu'mumﬂu mmmﬁ‘hmmm'l%ﬁ'aﬁ

(o) ._g._Q_* 23
‘oz (.Jc2+ZZ)2
2
5 20, 2
Yo (P42
L 20, B
o (x"‘+22)2
do 0, =mizusslunuas

T,, = NvusaRon
14 ?
Q =uminfnseyhdentisanuen

1 4
X =ssggrnamimin Q

(4.4)

(4.5)

(4.6)

J o ° ' e A 4
423) u‘]“uﬂﬂiz'ﬂ'lll'l]‘l]ll”ﬁil'“ﬁﬂﬂﬁﬂ'ﬂﬂﬂlﬂullﬂ'ﬂ (Stﬁp Area Carrying

Uniform Pressure )

T

e

/¥

\,

N
N

\.

~N

X

9,

z

o ' A d  w o vl & 4 -‘ﬂ
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4 ‘ da d a 4 } J W o _—
%'lﬂ‘g'_ﬂ‘ﬂ 4.3ﬁu'xzuu~mmmmluaumﬂ X Lﬁ'mmnumunﬂszmuummﬂmmuﬂ q

9y ) t 4
dhisovvuununnPeBuazem luimin aunsas a1 naumsasds 11l

o,= %{a +sina cos{a + 2ﬂ)} @7
O, = %{a sina cos(a +2ﬂ)} (4.8)
Tz = —:];{sina cos{a +2 ,8)} (4.9)

A S o & o 1 v 44
We g = HTHUANATEINIRBUUIINUN

v A 4
B = AUNIUBINUN

S - o 4 4 o4 X
4.2.4 nimrnasgimyumyiudhudussswuRundluuey (Strip Area
Carrying Linearly - Increasing Pressure )

Ny

L

- , S d o < & ¥ o
:ﬂ‘n 4.4 Milousaiieg mmnmxnﬂszmtmumnvutﬂmﬁummuﬁuﬁlﬂuuﬂn

i ' aa d a & 4 J W o & &
mngﬂ"n 44 nu’mtmmnmm'luﬂumﬁ X mmmnu‘muﬂﬂszmmwutﬂm&umq
LB 13]

3 ﬂ'é o -4 1 ﬂ’
0 4 g Hhunouyuiuidande B aunsodnoam idnnaumsdede Ui
o] —g(la -l-sin 2,8) (4.10)
Z z\B 2 '

_a(x Z R 1
O'X—”(Ba BlnR2+zsm2ﬂ) (4.11)



zZ
tﬂ,—zg;(ncosz B - 2—§a) (4.12)

4.2.5) iminnseiwuuusasiuauediugiiienam (Circular Area Carrying

Uniform Pressure )

3 ' A . w ° v o
31 4.5 mizonsafisssimiminasshuuuudminausdiugiena
1 1 d' < g = 3 A : LY L3 L 0'
131 4.5 misouzenifaduluduiisn X iiesnmiminnssiukaduaue q i

& ae 3 o i
sienou adiSall R omsedwan idnnaumsaese 11l

B FT
I YD S S
Gz—q_I 1+(§)2J | @.13)
[ ]
c,=%(1 2v)- 2(1+‘;)%+ ! T 4.19)
- ET G
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v . v v
4.2.6) Aminnazimandaineruediugifmdou (Rectangular Arca Carrying Uniform
Pressure )
<
/

N NI

1 4.6 mirusaidesnmbminnssiiihuudaiuaedugydmdo
nngUTi 4.6 mizsuseAntu AL 19 X Seegldyusridmasuiiusrey z ilesen
yminnsevusminawe q UL EmAoSfiviantn B o1 L amnsedmaamld
nneumasare 15
G, =4ql,

(4.15)
P s a
e 1= unmassansna

i 1
1 dma{m® +n* + 1) m? an? 42 L, 2mnlm? +n? +1)2

4 [mz +n2+m’nt+1 mP+nt+1

m* +n? +1-—m2n2J

- PSS o
Far I azm lAnnuaugiidnsnamau

42.7) iminnszyihuthunnniwinusinnuesiuoy
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: . 4 = F o a
Eﬂﬁ 4.7 wu'wuﬂmaamnumuﬂﬂszmunumnuﬂmsnﬂvamutm
:‘ 1 ﬂ' = J -~ d' d' Q’ L' oy "
inﬂz‘lj‘n 4.7 nu'wuﬂmﬂmu'luﬂumﬂ X mmmnumunmmmmaunu (U

A = v o A [] 9 o 8 4’
BUHAU AUAU NID DUU ﬁ'l&l'liﬂﬂ'lu'ml‘rn\lﬂmﬂ’dllﬂ'ﬁﬂﬁﬁﬂ11]11

qlfa+b b ,
C,=— 7 a,+az)—;a2 (4.16)
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42.8) UHUNNYDY Newmark

L) b 4 J 4{ . A o

unuiives Newmark 18ar3 19 unuuguseauns Boussinesq o811y
N ] g a : v Aot 1 ] (Y3 o a
AnuazaInAouveniminilzlsnuandnfiuesn 1l dnuazussununiives Newmark

Azt 4.8 zalseneulifsdulsseninziduind



Influence Value 0.00s

310 4.8 uMUUYDY Newmark
k4 y ) v ¥
swaziBsaTuABUMsIIMINNS s lunAWliss AR NA NS AU
b 4
mauasodfiamsel 1dasdl

y [} 1
Tuapun 1 fmualdssezanudnvesntitsussbuufmdsemsns sy
4 v 4
ATNEveUdUATI AB Tuisunl Newmark uaz@ouudousesiuismbmiinauauin
VAT IUTIUNUISEZANANAANUETITUATI A-B

k4 o ° A do J o dwy & -

Juaouii 2 Wudansssunsumimind ldsnmsas nuosduasuf 1 veniual
VUKL Newmark Aaoms Wgafideamsmmbsussnnanasiugaguinanaumugi
483 Newmark
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AGC,=N*1*q (4.17)

A 4 a a - J o oo -
Wwe Ao, = mizsustlunfshiszozau@snniuffuaiuideans
o L] =y d' L] J cl : o
N, =8Musesluisgiives Newmark Hiognwluiufveniminusiyn
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Specification.
Tensar SS2 Geogrid was developed for
stabilising weak, low load bearing soils

e.g. for the construction of temporary and
permanent roads.

TypicaIDlmen_s::ons o

Roll dimensions ~1— 0-9mm
Length: 50m
Width: 4m .
Approx diameter: .0.5m
Approx weight: 68kg ——.—3.8mm
‘Physical properties
of the grid Roll
Weight ‘0.3 kg/m? width
Cologur: ) -E?lack (Transverse)
-® The typical strength of the nodes between the
longitudinal and transverse ribs, as determined by
the Geosynthetics Research Institute, Drexe!
University, USA, Test Method GG2-87, is > 90% of
the Quality Control Strength in both longitudinal
and transverse directions.
Quality Control Properties 28mm
*Quality Approx  Load Load: \ ]
Control Peak at2%  at5% Junctions
Strength Strain  Swrain  Strain 4 N
(kN/m) (%) (kN/m)  (kN/m)
Transverse  31.5 10.0 12.0 23.0
Longitudinal  17.5 12.0 7.0 14.0
*Determined as a 35% lower confidence limit e .
. 1.2mm 3.8mm
20 - 40 -
A """ ac.Lmt *
.o 17.5
15 30 [
Load 1o | poad 20
S$S2 Longitudinal Direction S$S2 Transverse Direction
O.C. Test: gauge length 2 ribs long (3 junctions) . Q.C. Test: gauge length 2 ribs long (3 ]uncﬂcns) .
‘5 = extension rate 50mm/min 10 |- extension rate 50mmvmin :
temperature 20°C + 2°C temperature 20°C£2°C . . -]
na” (typical resutt 14712/90) (typical result 14/12/90) ~- .- = 17
0.2 4 & 8 w1 600 T O e T T T ST T TE ] =
- . % Strain - %. Strain

PRy

N U L N A TR RS T
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5.1.1  AISMIYUIAEIAAU( GRAIN SIZE ANALYSIS)

71489 ASTM D 422-63
unth

wadunilsddinna o1vdszneudiediafuratsning iy 10 3.4, sanwmnszite
0002 .. Fahigunsousadiulddisanld ﬂmﬁuﬁ'ﬁwNﬂﬁnﬁvmmaﬁuﬂzﬁuagﬁu
YUINNARUBENIN 1TU maﬁuﬁﬁxﬁﬂhnjnﬁmzunsamai' 200 3uN1nee Iifinnumiien
nieussamzsynhaiiadeSondt Aunsie (Granular Soil ) daududiiidnszneudihuda
nnn fazSonaumiion ( Cohisive Soil) uennminnadaauddisnEnat Uy
i ( Permeability ) M35V ( Strength ) ,8A3I1NIINFAA ( Rate Of Consolidation ) azdu

L=
nuIn

v
ted &

AMsvIvaLazA1sAsTMsvslinau e1eh lddletunateisuantoul AR uuws
& asr . d'd (] 12 Y LY Yo a :;d (] v
NOIWAD IBIDUAIUAZUNTINUFDIVIAAN 9 fu UnlFnuauRtvualngndi 0.075 u.a.
é’ a B o o Y
Ju'ld FBanaznoulavldlelasiines nionasaga ( Pipette ) Inn1sanaznou munzdmiy
b4
WiaAuaua 0.2 1.2, §9 0.0002 1.1, MearpddtTaenaeIn s wiulumsinsizdvunves
Y] [ a ar &
dethaudenula
-
NOuY
m3nsewvesvaindu dnuansiaons vl uaasnnuduiusszninunadalu
aa @ N, ¢ o T o 4 Ae o o v A
enna aenM3INW ( Logaritmic Scale ) uaz wlesiua laniminveulianlvuialatnnih
. & ' ) . . s . .
531 ( Percent Finer ) #95on31n51Wn1nsy 910UDIVUIALNAAU( Grain Size Distribution
Curve) slauaaslugddi 5.1
v y v
yurafiseylunshinumneS wdaudufsevinadseuin ( Equivalent Diameter ) tvin
g &2 o s &
U aflimsizmanadene 1l
1. yuatevasazunsuiiuglamaouinia udvinadiadueraiizlsiedi
@ ' ot ' A A )
il 15U 87173,k nan n3odu 9 14
aa a d a [ o 3 o 9
2. lumsanazneusslianinaveulnauewazAiinITU USs PuIReIde il
MsanaznoU 1B aIL e 193
3. jisveadinfumiionindiuusiu Tlsnstnanawaundguvsimsanazneu
v & 8 a aa 9 ¥ Yy Q aqy o
AAiu Myanaznauvsulinauitnd ey ivaunndu Jeihldmsdnon
< a P TS
anuSanaz neudn lonidiueds
U ° < A ° . o 4 -
a. anwawdunzveallaaulumsdsnnumsanaznou dedlusuniodnnueia

- v < Py ] ar 9 J o 1 o
Aunaazlineiseziisgens limieuiu dlianudrdunzuandnduunild
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Snuuzvsansmiminszrevssnunveaiinau dweaalugali 5.1 wiadhuwinlng
9 o A
AuUAD
a 4Aa ] o . M4 3 a A v a
1. AUNUYUIAUAfNAS NUR (Well Grade Soil ) ADIUAAUNVUINAN <) Taowoswion

429984n3Mi39n91 Coefficient of Uniformity

DGO
C,===
DIO

uazau IdevoudunsmiSondi Coefficient of Concavity

D2
C,=—

on * D60

& Yy v 4 d o Aa ¢ o : o o s av
iio D, = vuadurmiguinaveadinduiil 1 neswud lasthmindivnadnndiii
wuD, lunsA 017 v,

- QA @ &4 A a QS ld'
AU AUTUUANTC NUAADIUDUUAUUAATUATI NN 5.1

Cu Ce
Au unnan 4 1 -3
NIy uinma 6 165

i o a da o
a15197 5.1 SnyzvesRunvinadianas
dmivlunsm sl A Cu=94, Cec=1.58 Jududnyazvemsuniivinadinnas
fiuf ( Sand Well Grade )
2. audthitlvuadisnas ( Poorly Graded Soil ) seutiatiu 2 dszinn fie
- d | ] L] 1]
n. Aufifvadnunge (Gap Grade) wuluns 5.1 B szifiudvug
3209140025 84 .017 131 mwlal asSaiiudussuy
«. fufitidiavuini@on (Uniform Graded) 51 Tuns 5.1 € seifiuhang
voudlATENIN 1.0 - 2.0 1. 109 55 wlesiwud
acy b act ar =S a o
FEmamvinadiniu laiianaznou e1fe nguvea Stoke i lunsan
J o 1] *
ASNBUILAUBYAUATIIMUULIUYEUTIA, AU NIUYBIVBAUNALATUNTAYES

4 o & w & ¢ 4’
YBIUN AL LATYUIRUBAUUAAINTUTUNUS 9\'011]11
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V=&.—_7_" (5.1)

18u
3 \ -
die ., _anumuuiuysusinau

Y. = ANURUIHUYDIYBINAD
4 =A1uMiinveauemal (Viscosoty) uaanaluaisief 5.2

] 4 g a
D =wurguinavoaianu

‘o
(wurgtyy millipoises = 1 Dyne — sec/sq. cm.)

o
C 0 1 2 3 4 5 6 7 8 9

0 17.94 17.32 16.74 16.19°15.68 15.19 14.73 14.29 13.87 13.48
10 13.10 12.74 12.39 12.06 11.75 11.45 11.16 10.88 10.60 10.34
20 10.09 9.84 9.61 9.38 9.16 8.95 8.75 8.55 8.36 8.18
30 8.00 7.83 7.67 7.51 7.36 7.21 7.06 6.92 6.79 6.66
40 6.54 6.42 6.30 6.18 6.08 5.97 5.87 5.77 5.68 5.58
50 5.49 5,40 5.32 5.24 5.15 5.07 4.99 4.92 4.84 4.77.
60 4.70 4.63 4.56 4.50 4.43 4.37 4.31 4.24 4.19 4.13
70 4.07 4.02 3.96 3.91 3.8 3.81 3.76 3.71 3.66 3.62
80 3.57 3.53 3.48 3.44 3.40 3.36 3.32 3.28 3.24 3.20
90 3.17 3.13 3.10 3.06 3.03 2.99 2.96 2.93 2.90 2.87
100 2.84 2.82 2.79 2.76 2.73 2.70 2.67 2.64 2.62 2.59

] Y .
AINN 5.2 Arumilavenhifigungiidug
o & v d a o Vot P ot v
gl 5.2 Wenawuly tiiadufinnasneununeginnudn h sxdivinadur

o ; 5 .
gudna felueunisi 5.2 milesves h iulseSudinme

TR pi
D= —# &2 (5.2)

YVs—=Ve ¢
g & e o . .’f : o LA q’
A unuInInEenNNII D lufﬂlﬂ'li 5.2 NUU mswwﬂ'lmgmm'lﬁ'ﬂnnxnaumm

[ 4 + L 4
Tramamuauds astiuiiszes b arududuniesandiuvsudadnn b Tums
o [ c: P~ | (Y] d' d'l < .Y &' o o
roezde hinffownlas aamileusuigala q deSumseanaznou faviu wefisud

3 a da o ' (Y
VOUUAAUNUVUIAIANNT D 92iMAY

%F = 1Wiminusadiadude ays.u, fiawdn hfinait * 100 (5.3)

Wminveadiafuss au.w.u. v MRTNEURY
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517 5.2 msanagneuvsuilafu

) k4
0157190 Hydrometer 1ilinfszduamnudliesunizuosaiswauiu

+— = imindedudlunileu sy
T L A
(G-1)
= PS8
W R, G (5.4)
\ “ 1000 (G-1) f
e R, = fifieuldnnlalasiiaed (dauflifu 1.000 fudani)
unua W, Tuauns 5.4 aaluaunms 5.3
%F = — x R_G_ (5.5
T w, (G-1) '

lunsdinl¥nszuenanaznouyina 1000 8.1y, aun1sh 5.5 o19szHIvglud ¥eq

¥ »
Wminfundslueswey, w, 1aded
oF 100 G
oF = —
(G-

ﬁwn%’uanmsw 52 meusasfimmiznsdi(W,y,,y,). 0105 widlumned K, 147

h
D= Kz.\[; (5.7

*R =K*R, (5.6)
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Specific Geavity of Soil Particles
Temperature,
eg C
245 2.50 2.58 .60 2.65 .90 l 2.18 2.80 2.5

16........ 0.01510f 0.01605{ 0.014R1] 0.01457] 0.01435] 0.01414 0.01394f 0.0137; 0.0135¢
17 .00l 0.01511} 0.01436] 0.01462| 0.01439[ 0.01417| 0.01396 0.01376| 0.01356{ 0.01338
1S........ 0.01492[ 0.01467] 0.01443] 0.01421| 0.01309} 0.01378 0.01359 0.01339{ 0.01321
19........ 0.01474) 0.01440| 0.01425| 0.01403{ 0.01332! 0.01361 0.01342{ 0.01323] 0.01305
20........ 0.01466f 0.01431] 0.01408] 0.01396| 0.01365 0.01344} 0.01328] 0.01307f 0.012%3
200 ..., 0.0143S} 0.01414| 0.01301] 0.01369] 0.01342] 0.01328 0.01309] 0.01201; 0.01272

... .. 0.01421} 0.01397| 0.01374] 0.01353] 0.01232| 0.01312 0.012924] 0.01276] 0.01258
23........ 0.01401(~0.01381} 0.01368| 0.01337} 0.01317! 0.01297] 0.01279 C.01261] 0.01243
2 T 0.01388; 0.01365{ 0.01342| 0.01321| 0.01301{ 0.01282] 0.01204 0.01246f 0.01229
25, 0.0, 0.01372} 0.01340| 0.061327] 0.01306{ 0.012SG| 0.01267! 0.01249l 0.01232 0.01216
26........ 0.01357 0.01334[ 0.01312) 0.01201) 0.01272| 0.01253! 0.01235 0.0121% 0.01201
27........ 0.01342f 0.01319;{ 0.01297| 0.01277] 0.01258] 0.01239! 0.01221 0.01204| 0.01188
28........ 0.01327} 0.01304 0.012S3| 0.01264{ 0.01244} 0.01225/ 0.01208| 0.01191 0.01175
29, ..., 0.01312; 0.01290] 0.01268] 0.01249| 0.01230] 0.01212] 0.01195] 6.0137S 0.01162
30........ 0.01298| 0.01276] 0.01256| 0.01236] 0.01217] 0.01199] 0.01182] 0.011G5 0.01149
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CISTANCE TO CENTER OF VOLUME , h cm.
—
n

8
Re= (1000)(r-1)
L £ R h h -
cm. cm ¢ et e k 4 |
Aj Vi
16.10 | 12.07 | 10.0 | 17.10 | 15.77 , Mol —
16.10 | 12.07 20.0 | 13.25 11.82 R -
16.10 12.07 30.0 9.45 8.02 M
=T L
St i h
DIAMETER OF HYDROMETER JAR,D en.| 5 86 | hy 40 -1
CROSS-SECTIONAL AREA OF JAR,A. m2|26.97
J k] N R S wl-| —
INITIAL GRADUATEE CYLINDER READING,V, cm3| 810 R L
AFTER HYDROMETER IMMERSION READING,V, cm>| 887 v )
VOLUME OF HYOROMETER, V= V,-V, em?| 77 R i -
WEIGHT OF HYOROMETER, W, an. [ 76.29 J
v N\ \
MINTMUM HYGROMETER READING, r-,
VOLUME OF HYDROMETER, VH=NHérH cm?
PLOT CURVE A: R ys h FIRST 2 min. HYDROMETER NO.  K1985

PLOT CURVE B: R vs h - VH/ZAJ AFTER 2 min.

HYDROMETER JAR NO. 1

1N 5.3 asminrmduRuivea R, uaz h
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@We - K, = memlannasd 53
h

]

JTUTANALNBU (1.1.) 81U 149 InAIT U 5.3

t nalumsanaznou (W)
o o . '
2. nfosiudveIRunIvIMEnn (% Finer )

INAUNIT 5.6

po100 G R
%F = —x
Cw (G-

i
w, = iminAundsluduney (nfy)

G = anuoniunzveuianu
R, = Mnemanlalastiweindennudlvuda @n)

fl. MIATUIUNDTIY
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SIEVE ANALYSIS

KING MONGKUT'S INSTITUTE OF

TECHNOLOGY LADKRABANG

SIEVE ANALYSIS
PROJECT
LOCATION kmitl
TEST 1
KMIT'L ENGINERING DATE

1 Specific Gravity 1.88

1 Wt. Container 213.00 gm.
Dry soil+ Container 1405.00 gm Wt dry soil 1192.00 gm.

Seive No.| SievoOpening |Sieve Wt| Sieve + | Weight | Cumulst |Cumuiat Retan %
e ram. g Retain Retain Rotain % Finer
1 #4 4.760 584.00, 738.00 154,00 | 154.00 1298 87.02
2 #8 2.360 477.00{ 672.00 195.00 | 349.00 29.43 70.57
3 #10 2.000 463.00f 523.00 60.00 409.00 34.48 65.52
4 #20 0.850 448.00| 77500 | 327.00 | 736.00 62.06 37.94
5 #50 0.300 375.00{ 695.00 32000 | 1056.00 89.04 10.96
6 #100; 0.15 368.00] 448.00 80.00 | 1136.00 95.78 4.22
7 #200, 0.075 339.00{ 370.00 30.00 | 1167.00 98.40 . 1.60
8 PAN _ 381.00] 400.00 19.00 | 1186.00 _ _
9
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5.1.2 m3uadanu (COMPACTION)
SWBY  ASTM D 698-70
ASTM D 1557-70
umih
Q T A ¢ bl . o - é ﬂ'
lueloAsudiomsnnadiedali léwamnn msilseavginsedionTegunsaiildlu
msundaaudail linn aufesadwiifieaiusmiu g ouu maso I ndannnsyan
1 : o A e r 3 4
wdandeanldosnial? 3 8 5T wesa Milimingasauniudeudisziimene Wmueussn I
NIONINI9I 103
v a sq ¥ “ : LY A 4 ° Yd a ax
nsuasaauilunszuumilfusanSmiminnanisdena nszvididemudon
3 1 4 v
fFanu uauniuesaTsa lumsSimin aamsniads aanisGuruvesth
- a A4 & < ¥ Y o v =
( Permeability ) ¥ee@u in3eslienafi 19lunsuade i3u snuademan souadoris sounfu
ung ( Sheep Foot Rollers ) S0UATUATUNTZUNA ( Vibrating Rollers ) iHudu msszifionls
inseeliorinladuediulssinnvesiunio Yagiisruada
=4
nguqy
uadaauli daNuI ( Density ) gamunudsaminisaugatlszaeiveenms
o o’ o v A ] : & - : a
Mnusrdssorfiniuiludmdedin uddnihfegunfulikhe Wmedevsey q wafu
o q ¥ 4 a o s v a yvae 19 a v A a P v ¥
lvegusadiafuuondivinnndunediniegioniuly mindedu luaweiie a0l
nsunsadafudisadaiuriiass Aomasauazdoimiensdenda PR Proctor (1933) 16
L4 ’
fmuadinaseumanuduiuiseniledmusanuduiuanuiiy (Density) voumuf
oF _-owa & . 1 .Y o v
Runmisvadaludenlfiams swemnldidiuiveuivuazionldmaceumsunsaaulu
nunsadrlaenaldintluiinaaeuuinsgiu ¢ Standard Proctor Test ) Tasmwiznisnaasy
& v a 4 a H as
emuguuAsaitsauu sumtiu (Runway) Weudu AnTssm 404 Tuilegpiu s
5 P ] ¥ o <t vé’ a’ o 3 ' o
wiuzildlumswudd I Tannslivunangvu vssymimin luniunanowid
g 4 o -] ﬁ' 4; [
AWMU (Energy) N1 lunsuadansntiudounuiiudls S 145msdmuaSinagsunsua

vV a

° a't [ J A - % 3 o o’ o J
oanu laomsuwdenuigeiu e Ay udunfianumiugefiniminldun Soadh
Tenacrounuy IuAves (Modified Proctor Test)

4' <t o [Y ¢=' 9
A131995.5 uaasmsnSoufsugUnssiiagwdaun 19maaeu Standard Proctor La

Modified Proctor
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Wt. of [Ho. of |height [No. Of blow [energy/vol.

Test Mold size hammer |layer |of drop|per layer |(ft - ]b/ft3
(1b.) (in)
Standard |¢4.0"x4.6" | 5.5 3 12 25 12,400
Proctor [¢6.0"x5.0" | 5.5 3 12 56 12,400
Modified |¢6.0"x5,0" 10 5 18 56 56,000
Proctor [¢4.0"x4 6" 10 5 18 25 56,300

MINd 5.5 vamansafufouginsalne sl naaey
Standard Poctor Uag Modified Poctor .

)

Max. Iy

wopf &7

-

i YY) v R J
27 5.6 umAs TR TN Dry Density (Y. woznlosiwudnamdu (Percent water
content) ¥89 Standard Proctor (1) 1ag Modified Proctor 2
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o o P a o
Tumsimsuadaluemaass dalndes idhunasguniuguasuadaluauw
* o ) o 3 o & v n' .v
ao 'l szvh 1 Tasmntiweiagiiss Iduada luaumy s Wutwdades q aniud
TulSmasimening udasihmsuadalu Mold (wuiilduada) lngiEminesyatese
a v A4 42 o A . ' 2 . & 1a P 4
vidoan1unde edniminiedamaiumuiu luafids ldesmiulSuaniu
2 L] 0’: A 4 L | z s -1
5ov agates 4t 6 AT WenTANUSUYBIMTURSALADTATE Negmanuduiuiues
' a Y o A LY y 4 4 S a '
sruvuiveessduistuadu walsngdhudunsml If@uiigminSond “anumn
4 [ v 14 3
WiugeEA” (Maximum Dry Density) iasanuduiigauuiSondy “anusuianumuuniuga
A" (Optimum Water Content) Aierad 11z 5.6 (1)
o s 4: a A o 9 Y [y J ar
duomdsmlunmsuadageiuluduriamoan dunsmimsuadassviugadii d
wulugui 5.6 (2) musodungdnunzMiruaeelszns a1y, ¥es Modified Proctor 3
. : 2 4 ™ y
A1 Y, %84 Standard Proctor uazAuesIrUARIMBUTIYR ¥, Qege FeSenhanuiumue
) ] A 3o a y
@t ( Optimum moisture content ) AvzaanIdIsYALH ¥, Wudiu FednyazRimiidiu
4w 1Ay 3
AuauiAvesdu lnona lldie 1d5umsuada
o o 9 - e
nInAaesuRtaaU ludBlUAMS
gunseinlludesnanss
1. mold &J4" X 4.6" with collar 2.5 in high (Standard Proctor)
mold &J6""%5.0” with collar 2.5 in high (Modified Proctor)
2. hammer 32" Weight 5.5 1b” (Standard Proctor)
hammcrgz"weight 10.0 Ib (Modified Proctor)
3. ALUASITOU (BT 4 (Standard Proctor)
¥y
AZLNTITBU 1WBT 3/4 112 (Modified Proctor)
a. deusulsegoulfilafu

FOUANAU

@

(Y -4 o
ussamannau
DANAUAY

A9 ¥ 1daziBen 0.1 ATy

v © N O

as Fa'l¥aziBun 01 ndu

10. ImMBURuUNYIIYIDa 100 °C

11. nszilosldarntnenu

12. 11509 LAI0619AUBENIN Mold (jack)

: At . ey
13. AIZUONANNT LYalNITINAs
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MOLD SAMPLE EJECTOR
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PRECISION BALANCE BALANCE

HAMMER

o A Y
31N 5.7 wveadis ¥ lumInanssnisuasa
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= o U] <
AEIAIOURIDYUTNAU

A a % ] o @ Jar v
e IMuunveuiiafuia yuINYeY mold N ldmanealidiudunudiussn
a [} v 4' Yo L 4 L . [ % 4’

muzay audsieane liuiudesdsudiuazunsiauyuiadatl

Standard Proctor test AuAstzAsan Musluisnlfiiansuieoui
qungii

~ o o [ [] I
Ny 140 eeenviusu lad udniwssuruazunsuved 4

Modified Proctor test AuaIngszAasainliudsludeslfiidanmsniooun

gamgd bt 140 osmvusuled udrsouduszunsaues 3/4” auitvinaland
1 » ¥ b 4 [
wos 34" szdnand liluazAunnglufiss dossaivodoauiriuazunsuves 3/4"
t 4 '
AR RDUAZUATALDY 4 Adedunniminyiidu Sfazainlunmsasoudletienu
A o 4 " W 1 a .
1Y Modified Proctor test fi Insmstitisdrstnaduennitiunes o Tne3s Quartering
i 4 [
uaaznoatihimimlssyi 6 nn. SeufunsusnRIAZLNTAUDY 3/4” wasds
ﬂ’ ¥ a 3 14 L) é
tndpaunfuuazunsuues3/4” uazseududansanilaldasunsaunssauas
» [] v .

B3 4 FAuNMIuUazNsaues 4 Whihminvhfuaundeuuazunssued 3/4”
a1 ldwautuaunssniienaaessds 14

IEm3naand Standard Proctor 19 mold 94" x 4.6"

1. Yavumdumguinaiaasaigeuss mold wiewreinnamSnasusmold

2. Sauimiinues mold WidaziBonada 0.1 3w

3. FnimiinAugretafinionetton 4 nn. senitall 34 % AgIAfiY
W ldanususesuaiwouefunaen

a. #nfuldlu mold fit/szney collar uag base plate udInTII SRS Yo IRUR 1Y
1R 8mau 3 S o fuiile compact 13 uda %uwﬁwiﬁmﬁaﬁuﬁouumm
mold @nioy Uszunm 1-2 2.3,

5. 19 hammer YU 5.5 Ib compact Ay 1u mold Tuudazdu q ag25 a%e uozdng
w1 compact Wldnnuminvesduluudasuminauonihdu Tnvaaenvas
Compact #72 mold sedoamauRuneumt AT suIRz IS

6. iil® compact anudmun #1009 collar Y89 mold senldussiaminthniy
duitquAuthn mold Wilssilavia ez emiuiifeeguen mold udnen

base plate oomi1 lUFwmnihmindulu moid W RazBuat 0.1 nsu



b4 1 4
7. AUIYIAIBEAUBBNIA mold LA AR WA TUIUIRUAUAUAIBI WA IR
U ¥ LY o : o ¥ A o B dr
agavies 100 N Tusnihminuaziovlumsumes nmsnan iy
a1l
[ v v
8. IFpHNAURImAsumuist I ez AiuazunswLes 4 udwerminiindn
] ] 14
Uszanu 3 % againdiiuldnaiuausudnihnimeassdande 4 fe 4o 7 ou
o : & a oo 9 u’: LY ] ¥ a A
asziathmindulu mold Hi%e lAnssgaihvannsinzedisisendsznlasunse
P Ty : 2 a‘l’
ufsumiine 5 A5

33n13neang Modified Proctor 19 mold €36 5"

¥
1. Savunadurguinaiaasaugaves mold niounidinumysuinsvosau
14 mold
» 1 4
2. Faiminuesda mold 1 1AaziBunds 0.1 niy
] 14 [] ¥
3. Fulhminaufwsou Puesdiandes 7 an. senitaslyl 3-4 nlesiwudagandiiu
v 4 .
T ldanudsuluduainaueiuaaos
a. dnduldiu mold Miseneudas collar , base plate Uag spacer disc Fuuiouudang
' L4 v y
utiedSunaiauld 118 ou 5 Fuwii q fu dis compact udrdugaiielimie
Ruhn mold idnies Useanas 1.0 %,
9/ o . 3 93 \3 ¥
5. 19 hammer Y119 10 Ib .compact TuAumold Tunrazsul laduas 56 A5 tazAes
¥ v a v .’f o [
e compact 1T IAanumunnivesshiulutsasdumitaveiiiulasanes
¥ [
YR compact 77 mold 9LABIINVUNUABUATANSvUUA LT
4 o s v ) v d a
6. 1il® compact ATUSTHIUASIAI084 collar 494 mold pBAlFUSTAMARIAAY
fufingmiiotn mold senuazgaudsiapu i suaduauin mold 1ulse
] ) ¥
flavhnnuaromauiineeguen mold 089 base plate 880 11 mold TuFaimiin
M dazidunie 0.1 ndu
k4
7. FUAIBENAUBENIA mold LAIHIAANAIIUIRUALALAIBEIBE11T04 500
Y ) e 9 A o a & 4
nfu MFmimindudumeumosuumiSnansuds iy
[-v) 1] o) A v L . L A’ :
8. wetNAuTimAssgumudesItimuniuazunsuues 3/4 1 udanvai
. ] y
windndszanu 3 % asllaged Iiiudwihnsnaaessdhaiude 4 6 do 7 9u
' 1 d (K + ¢
asznaimidndulu mold s 1dassgathuanauazediaisensesnldounse

A' T : - 5
HudFunanine 5 ase
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AU
1. Wet density ¥99AU = WET WEIGHT Ib/eu.fi
VOLUME OF MOLD
2. Dry density = w Ib/cut
V(1+W)
W = 1{114171’\313 (Wet weight) 11 mold
vV =151a3999 mold
w =tofiaudnInuiuyesiu (water content)
HANITNIAQDY

1 4
@ o d v o . o
Lanuduiuisenhaesisudanuau (water content)tid¥ dry density Tasmsii
v
71 dry density 31 plot TULAUAIAE water content (%) plot THIAUUBY
2.9 optimum moisture content 91} curve Tude 1

3161 Max. Y, 99 curve Tude |



COMPACTION

TEST




KING MONGKUT'S INSTITUTE OF
TECHNOLOGY LADKRABANG

PROJECT

LOCATION KMITL

TEST NO. 1

TESTED BY KMIT'L ENGINERING DATE

Type of Compaction : Mold Volume = cu.m
L
1 2 3 4 5

Wet soil+Can , gm 390.00f 382.00] 396.00f 389.00
Dry soil +Can , gm 381.00) 366.00) 376.00f 365.00
Wt.. of Can, gm. 202.00f 202.00] 203.00{ 200.00
Wt. of Water gm 9.00 16.00 20.00 24.00
Wt. of Dry soil , gm 188.00f 180.00f 193.00] 189.00
Water Content , % 4,79 3.89 10.36 12.70

Tral No. 1 2 3 4 5
Wt . of Soil +Mold , gm. 10665.00] 10981.00} 11032.00} 10746.00
Wt . of Mold , gm. 6176.00f 6176.00| 6176.00( 6176.00
Wt. of Soil , gm . 4493.00{ 4805.00( 4856.00| 4577.00
Wet Density , kg/cu .m. 2202.00] 2355.00f 2380.00{ 2243.00
bry density , kg/cu .m . 2101.00[ 2162.00( 2156.00{ 1990.00
Max. Dry Density 2165 kg/cu.m.

Optimum Water Content 9.3 %
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KING MONGKUT'S INSTITUTE OF
TECHNOLOGY LADKRABANG

PROJECT

LOCATION XMIT,L

TEST NO. 2

TESTED BY KMIT'L ENGINERING DATE

i

Type of Compaction :

cu.m
2 3 4 S
Wet soil+Can , gm 321.00f 351.00{ 329.00f 322.00
Dry soil +Can , gm 312.00f 336.00] 314.00] 304.00
Wt. of Can, gm. 203.00{ 201.00{ 201.00{ 202.00
Wt of Water gm 9.00 15.00 15.00 18.00
Wt. of Dry soil, gm 105.00] 135.00] 113.00{ 106.00
Water Content, % 8.25 11.11 13.20 16.90
Trial No. 1 2 3 4 5
Wt . of Soil +Mold , sm. 11056.00| 11261.00| 11135.00{ 11040.00
Wt . of Mold , gm. 6490.00 6450.00{ 6490.00{ 6490.00
(Wt . of Soil , gm. 4771.00] 4771.00f 4645.00] 4550.00
'Wet Density , kg/cu.m. 2238.00] 2338.00| 2276.00| 2230.00
Dry density , kg/cu.m . 2062.00| 2105.00| 2011.00| 1907.00
Max. Dry Density 2,110 kg/cu .m.

Optimum Water Content 10.4 %
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KING MONGKUT'S INSTITUTE OF
TECHNOLOGY LADKRABANG

PROJECT

LOCATION KMITL

TEST NO. 3

TESTED BY KMIT'L ENGINERING DATE

Type .of Compaction : old Volume = cu.m
Trial No. 1 2 3 4 S
Wet ’soil+Can , gm 342.00| 317.00| 322.00f 320.00
Dry soil +Can , gm 331.00{ 306.00{ 308.00{ 297.00
Wt.. of Can, gm. 203.00] 202.00f 203.00{ 203.00
Wt of Water gm 11.00 11.00 14.00 23.00
Wt of Drysoil, gm 128.00f 104.00| 105.00 94.00
Water Content, % 8.50 10.57 13.30 24.46
. Trial No. 1 2 3 4 5
Wt . of Soil +Mold , sm. 10974.00{ 11253.00{ 11170.00} 11072.00
Wi. of Mold, gm. 6490.00] 6490.00] 6490.00] 6450.00
Wt. of Soil , gm. 4484.00] 4763.00| 4680.00| 4582.00
Wet Density , kg/cu .m . 2198.00f 2335.00| 2294.00{ 2246.00
Dry density , kg/cu m. 2026.00{ 2111.00{ 2030.00{ 1804.00
Max. Dry Density 2,113 kg/cu .m.

Optimum Water Content 10.2 %
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5.1L.3 nsvmnanumuninduvesau luauiy (FIELD DENSITY TEST)

8103, ASTM D 1556-64 (Reapproved 1968)

ASTM D 2167-66
unul-

' o a A a 4 Y v ¥ A a

MIABATHOUN MY WoudAu WuTsanu 1a4 sxdecundadauindosiion

austiauazilsznmvesiagiinnl$lumsdeads ndsnnuasa lifudades dosiions
[ 4 v v
AINTBUHAYBIMIUABMIUD Tanuiuaunsafinimin ldamdedmuaitideanuuy
. . e & 2 2 .
Aot 1in3e T U sruduseeRuNe (subbase) SuRLNTg (base) vzABIUNSA 1T 14 100 %
b 4
Modified AASHO 1MUY uazAuouszdsiuasalild 95 % Modified AASHO n151a
Y] q’ 9 -1 dy oy v ai [ ¥ ot (¥
palszABIuMsMUgUANLIU IuAuRz Na s U I lumsunsalinemsuazdsenda
o P - .Y = o Ay A n‘l‘ J ’ :o o 4:‘ a [ 3] Y]

Muumsiuedaumiuly nezdun/asaisrus s ivhudomae uaduase

¥ i 4
Weolufe 18 1dnuninfidesns sz dpanduuiriandan

-

nguy
1 a A o’ s o - < [ 7] o< A ¥
MIMANUUUUYBIAU AB MsnnihminvesauluvShanuasaassSoudesuds
a 4 a Jr| - a v Y
nsmvlTnasveamquiiyaausenut uazmss wynlSussvemguiinaniisuiiuwdo
[ -~ Yo a 9 1) L 3 o ’ ¥ o P -
FanselgTagninnmuiiu (density) uazanuONIIWIzmiNeuNd Ilunui lunquilyadu
J é L4 N o [
YU FNINAABUAING1I01903EN 1A 19833 193 1011R S 97U (Sand Cone Method) 2811
1 4 > 1 4 b 4
msnaeun3e 14111 (Balloon Density Method) Waaes3aiidniefonsnmsSoacy fio su
[ » i d
usmzﬁ"awﬂﬂumnmﬁ9:7’11msmﬁav‘lmﬁxﬂunqmﬁn 9 uagrAuviyassnuanua i)

) [ d 1 4 ]
Fannimiin vulesudanuiu uaznlSunasvasnguilynfusenin

1 4
o L4 ~

4 a &
'Ywet = HINUNYBIAUFUYANNAUTHNUA

USuasveanqu

A ¢ ¢ & a
uazt’hmn w ﬂatﬂaswunmmimumﬂu

1+w
4 o e ¥ Y a -
l‘ﬂﬂ'n1]311*’!’1554'0ﬂ'ﬁ"ﬂﬂﬂ'ﬂ\?‘nQﬂﬂENWl1]']3’ﬂﬂﬁ'lllﬂ’)'\”ﬁi)\!ﬂ'ﬁﬂiﬂ'm‘ﬂli)@'ﬂQ?Jﬂl?'l%ﬂﬂaﬂﬂ

[ 4
v A

[ y & ad o L8 J .4 J XY ] d o
unzmammumnn'lﬂmtﬂanwvlmmwwﬁawuagﬂmmﬂnmfxmmmﬂﬂumu
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vurnlnggruas tinadu U3 y1RI DI QU vaniinuavAusyivuay
anvuY (ﬂ?) (n%u)
"0, 4 0.025 100
L da 0.050 250
1 € - 0.075 500
2 f 0.100 1,000

1. Sand Cone Method 3%51%'7171&1?’10‘114:115mﬂ?mﬁwmﬂqu n3wii 1970 Ottawa
sand Faflifinvoansisnanuazvuiawi M (Uniform) metios Wraysen
numiurihnu lasaaoa wag Liiifamsusndiveadianauazsiagdn
(Seggregation) vaizmInaaed §mn il Ottawa sand 91998 1M wasouriny
AZUATA No. 20 UARNUUAZIUATY No, 30 HIBNTIWYUTIARTUAZUNTI No. 30 LA
VUAZUNTA No. 40 unu 14

gunsaifi 1 lumnaaes

1. Density apparatus Usznaudiouinufavuiag 1 unaasunisudoniosuns base
plate c‘ﬁqmanm«mzznamﬁuvhgméﬂma 6.5 12 wirduthnveensa

2. Ottawa sand H3BNITWHAIUAZINTS No. 20 HAZANIUAZIATI No. 30

3. n3eeseriinda18azBen 0.01 1loud nio 0.1 ndu

4. Fuvedu dou Jousnau ulsamaleiladu nsziloslday
5. @BY
ABUAIINARBINLABIATINADUNIAIAST (Calibrate) inSpeilogunsafiaznsoild
Tunisnaasenou
M3 Calibrate Wi minvasnswlunsao

1. annswldvineduiesiouan Tandnsafunsoiiifuas smimso}

2. THURIY base plate BUANT WM Tﬁ'xﬂﬁﬁ'ﬁnw%&ﬁﬁaﬁw adwan s
YU base plate ludnuuzdvafufisroon linaasslumy

3. Mand ddeshinsoluvinnansgnitsedndassuns Wildiinsdunse
nszunnluunalng q vamwunsmgavadilands

a. iwswlusafimde ldmnimin nadasE ISR nunza it
Li'luﬁ’mﬁnvmmw‘?'mg"lunrm

o [] ¥ o’l‘ v P A [}
5. MMINAANBUNUDY 3 AT Lm&’ﬁ'lﬂ'ltﬂﬁﬂﬂ'll‘ﬂﬂIﬁuﬂ'ﬁﬂﬂﬂﬂ\ﬂﬂﬂ‘u'lllﬂﬂ‘ﬂ



15 Calibrate Bulk Density 4840351

1.

2.

¢ 3 o ‘
sniminvanlamssunsay
] Af '8 * o
Mvmlaununudlandiveansisudannisasluvanianiisldes iy
; 3 a o
n31 lnaasvanlavednauesuduriaudnnd Sildin s fuasdion
vaizirunIwasluvan
A A& s A Y o
nsioivded s lunsaweenu liFuienniwminveansoluvia lase
v L 4
minvssvnlamisunsisuninsendeanaasseniaios 3 ae udf 1w
} 4 [
miminvoansiwluvialasldiunde

1 4
Density ¥04M310 = wmmunnsisluvaa  afw/av.aw.

Usuinsusavan

M3 Calibrate MUSu1ATYIONIA

1.

2.

4 ¢ v ¥ a 2 L T 1 - ’
ANYIAVUNUTID lﬁﬂ’)’lﬁ?ﬂuﬂi?ﬂ HAAUAN UV TUUTAUNIUVUHINUBI D
¢ o+ [ 4T a ¢ o Y ¥ o & .
ﬂﬂ'ﬂﬁ’)uﬁ')&ﬂu?ﬂ?uﬂﬂglﬂuil']']ﬁ’JBl’)ﬂ t‘mmﬂmuueﬂ'lmx.muﬂﬂmmumuﬂ
: o : (Y J - ov @ :
YIAA-+HUT YIN u’]'ﬂuﬂ\]’)ﬂlﬂﬁ’lﬂﬂﬂﬂ%z1&“1”“?\‘“341&’]1‘1”19\

r ¥ o‘l’ Y °y C - ] ’ -
NANDIBINUDY 3 AT ummu‘mumﬁwmﬁ'wmmnu

1 4
. ﬁ'lﬂ’lﬂlﬂ']l]i’il'lﬂ'iﬂﬂ\w'lﬂﬂﬂﬁ

V = WT
V = USinasvesuin (@)
L t 4
W = iiminveaiufinea (n$u)

el : v Qy o A ar d. = v a y
T = WSuasveaihAniminuilansufigungiisi q fafl

gamglinedd Y3urastasty

ivatdya P TThe / n3uy
12 1.00038
14 1.00073
16 1.00103
18 1,00138
20 1.00177
22 1.00221
24 1.00268
26 1.00320
28 1.00375
30 1.00435

9 1T ANAAT
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1. mnrielduastudesnouria Jand Fniminusaansosuiinsaouas
aimin (W)

2. Yuid 9 simmeaseldEonan base plate apNAZYoA Wiy

3. WaumneRuNgnaw base plate Amlszana 10wy, arsude i Aumquunndae
Aunzne udmaquldou Aufiyaeensinngquideaiiuldnizilealinun Tldan
wou Faemimin g nidumeuiemnlediausaiu

4. A51IANT ALY base plate 13 sudailnnda lins 1o lnontes e s sudy
udallanda waamse daiminveanswiimae (W,) immswazetalu
naunduiuldlumausfiwssuuuie liauazerauazi 14450

AMIAMUIURANTIINARDY
1. Jmﬁ'nm’mﬁxmu'lunqn'lﬁmn
fmﬁnlunqu = W,- W, imianaelunsie

v v
2. YTnasusanquityn = Wmimsiolunqu

density ¥BINI Y
3. i =0 = 1{1nﬁnﬁu°7;uﬂmnnqu
USinasveaugu
4, Yy = yhinau
fInmsvesnqu
5. Zero air- voids density = G*Y,,

1+w.G

100
6. Percent air voids = 100(1- actual dry density )
Zeo air-void density

7. Percent proctor density

= actual dry density x 100

Proctor maximum dry density
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6. naugniugRmuivhlHifauswga (suction) Aaeszdnhnduiuinedluszdy
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NIMIUIURANINATD
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2 2 ead 2 e
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v
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Yoo
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FIELD DENSITY
SAND CONE TEST
PROJECT
LOCATION
TEST NQ 1
TEST BY . DATE

WATER CONTENT DETERMINATION:

CAN NQ. 1
WT.OF WET SOIL + CAN gm 109
WT.OF DRY SOIL + CAN gm 105
WT. OF-CAN gm 27
WT. OF WATER gm 5
WT.OF DRY SOIL  gm 78
% WATER CONTENT 6.4
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1512
WT. OF PAN gm 213
UNIT WT. OF SAND gm/cc 13
JUG + CONE BEFORE USE gm 5390
JUG + CONE AFTER USE gm 2880
WT. OF SAND IN CONE gm 1581
|WT. OF SAND IN HOLE gm 929
VOLUME OF HOLE cc 714.6
SUMMARY
WET DENSITY = 182 gmice
DRY DENSITY = 1.71  gm/cc

% OF COMPACTION = 814 % OF MODIFIED PROCTOR
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FIELD DENSITY

SAND CONE TEST
PROJECT
LOCATION
TEST NO 2
TEST BY DATE
WATER CONTENT DETERMINATION:
CAN NO. 2
WT.OF WET SOIL + CAN gm 150
WT.OF DRY SOIL + CAN gm 143
WT. OF CAN gm 32
WT. OF WATER gm 7
WT.OF DRY SOIL  gm 111
% WATER CONTENT 6.3
FIELD DATA
SAND REPLACEMENT METHOD:
WT. OF WET SOIL + PAN gm 1517
WT. OF PAN gm 215
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5412
JUG + CONE AFTER USE gm 2892
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 939
VOLUME OF HOLE cc 7223

SUMMARY
WET DENSITY = 18
DRY DENSITY = 1.69

% OF COMPACTION =

gm/ce

gmicc

80.5 % OF MODIFIED PROCTOR
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FIELD DENSITY
SAND CONE TEST
PROJECT
LOCATION
TEST NO 3
TEST BY DATE

WATER CONTENT DETERMINATION:

CAN NO. 1
WT.OF WET SOIL + CAN gm 122
WT.OF DRY SOIL + CAN gm 116
WT. OF CAN gm 27
WT. OF WATER gm 6
WT.OF DRY SOIL gm 89
% WATER CONTENT 6.7
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1528
WT. OF PAN gm 213

UNIT WT. OF SAND gm/cc 1.3

JUG + CONE BEFORE USE gm 5410
JUG + CONE AFTER USE gm 2897
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 932

VOLUME OF HOLE cc 716.9
SUMMARY

WET DENSITY = 1.83 gm/cc

DRY DENSITY = 1.72  gm/cc

% OF COMPACTION = 81.9 % OF MODIFIED PROCTOR
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FIELD DENSITY
SAND CONE TEST
PROJECT
LOCATION
TEST NO 4
TEST BY DATE

WATER CONTENT DETERMINATION:

CAN NO. 2
WT.OF WET SOIL + CAN gm 140
WT.OF DRY SOIL + CAN gm 137
WT. OF CAN gm 32
WT. OF WATER gm 7
WT.OF DRY SOIL  gm 105
% WATER CONTENT 6.6
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1602
WT. OF PAN gm 215
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5405
JUG + CONE AFTER USE gm 2893
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 931
VOLUME OF HOLE cc 716.1
SUMMARY

WET DENSITY = 194  gmicc

DRY DENSITY = 1.82 gmicc

% OF COMPACTION = 86.6 % OF MODIFIED PROCTOR
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FIELD DENSITY

SAND CONE TEST
PROJECT
LOCATION
TEST NO 5
TEST BY DATE
WATER CONTENT DETERMINATION:
CAN NO. 1
WT.OF WET SOIL + CAN gm 143
WT.OF DRY SOIL + CAN gm 135
WT. OF CAN gm 27
WT. OF WATER gm 8
WT.OF DRY SOIL gm 108
% WATER CONTENT 7.4
FIELD DATA
SAND REPLACEMENT METHOD:
WT. OF WET SOIL + PAN gm 1534
WT. OF PAN gm 213
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5412
JUG + CONE AFTER USE gm 2897
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 934
VOLUME OF HOLE cc 7184

SUMMARY

WET DENSITY = 1.84 gm/cc
DRY DENSITY = 1.71  gm/cc
% OF COMPACTION = 81.4

% OF MODIFIED PROCTOR
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FIELD DENSITY

SAND CONE TEST
PROJECT
LOCATION
TEST NO 6
TEST BY DATE
WATER CONTENT DETERMINATION:
CAN NO. 2
WT.OF WET SOIL + CAN gm 131
WT.OF DRY SOIL + CAN gm 124
WT. OF CAN gm 32
WT. OF WATER gm 7
WT.OF DRY SOIL  gm 92
% WATER CONTENT 76
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1682
WT. OF PAN gm 215

UNIT WT. OF SAND gm/cc 1.3

JUG + CONE BEFORE USE gm 5415
JUG + CONE AFTER USE gm 2890
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 944

VOLUME OF HOLE cc 726.1
SUMMARY

WET DENSITY = 1.88 gmicc

DRY DENSITY = 1.75 gm/cc

% OF COMPACTION = 83.3 % OF MODIFIED PROCTOR
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PROJECT

LOCATION

TEST NO 7

TEST BY

FIELD DENSITY

SAND CONE TEST

DATE

WATER CONTENT DETERMINATION:

CAN NO. 1
WT.OF WET SOIL + CAN gm 121
WT.OF DRY SOIL + CAN gm 114
WT. OF CAN gm 27
WT. OF WATER gm 7
WT.OF DRY SOIL gm 87
% WATER CONTENT 8.0
FIELD DATA

SAND REPLACEMENT METHQD:

WT. OF WET SOIL + PAN gm 1610
WT. OF PAN gm 213
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5409
JUG + CONE AFTER USE gm 2902
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 926
VOLUME OF HOLE cc 7123

SUMMARY
WET DENSITY = 1.96
DRY DENSITY = 1.81

% OF COMPACTION =

gm/cc

gm/cc

86.2 % OF MODIFIED PROCTOR
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FIELD DENSITY
SAND CONE TEST
PROJECT
LOCATION
TEST NO 8
TEST BY DATE

WATER CONTENT DETERMINATION:

CAN NO. 2
WT.OF WET SOIL + CAN gm 113
WT.OF DRY SOIL + CAN gm 107
WT. OF CAN gm 32
WT. OF WATER gm 6
WT.OF DRY SOIL gm 75
% WATER CONTENT 8.0
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1542
WT. OF PAN gm 215

UNIT WT. OF SAND gm/cc 1.3

JUG + CONE BEFORE USE gm 5397
JUG + CONE AFTER USE gm 2884
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 932

VOLUME OF HOLE cc 716.9
SUMMARY

WET DENSITY = 1.86 gmicc

DRY DENSITY = 1.71  gmicc

% OF COMPACTION = 81.4 % OF MODIFIED PROCTOR

94



PROJECT

LOCATION

TEST NO 9

TEST BY

FIELD DENSITY

SAND CONE TEST

DATE

WATER CONTENT DETERMINATION:

CAN NO. 1
WT.OF WET SOIL + CAN gm 115
WT.OF DRY SOIL + CAN gm 110
WT. OF CAN gm 27
WT. OF WATER gm 5
WT.OF DRY SOIL gm 83
% WATER CONTENT 6.0
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1574
WT. OF PAN gm 213
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5413
JUG + CONE AFTER USE gm 2887
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 945
VOLUME OF HOLE cc 726.9

SUMMARY
WET DENSITY = 1.87
DRY DENSITY = 1.76

% OF COMPACTION =

gm/cc

gm/cc

83.8 % OF MODIFIED PROCTOR
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FIELD DENSITY

SAND CONE TEST
PROJECT
LOCATION
TEST NO 10
TEST BY DATE
WATER CONTENT DETERMINATION:
CAN NO. 2
WT.OF WET SOIL + CAN gm 124
WT.OF DRY SOIL + CAN gm 118
WT. OF CAN gm 32
WT. OF WATER gm 6
WT.OF DRY SOIL  gm 86
% WATER CONTENT 6.9
FIELD DATA
SAND REPLACEMENT METHOD:
WT. OF WET SOIL + PAN gm 1578
WT. OF PAN gm 215
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5417
JUG + CONE AFTER USE gm 2895
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 941
VOLUME OF HOLE cc 723.8

SUMMARY
WET DENSITY = 1.88 gm/cc
DRY DENSITY = 1.76  gm/cc

% OF COMPACTION = 83.8

% OF MODIFIED PROCTOR
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FIELD DENSITY
SAND CONE TEST
PROJECT
LOCATION
TEST NO 1
TEST BY DATE

WATER CONTENT DETERMINATION:

CAN NO. 1
WT.OF WET SOIL + CAN gm 112
WT.OF DRY SOIL + CAN gm 106
WT. OF CAN gm 27
WT. OF WATER gm 6
WT.OF DRY SOIL  gm 79
% WATER CONTENT 7.6
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm ' 1607
WT. OF PAN gm 213

UNIT WT. OF SAND gm/cc 1.3

JUG + CONE BEFORE USE gm 5412
JUG + CONE AFTER USE gm 2892
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 939

VOLUME OF HOLE cc 7223
SUMMARY

WET DENSITY = 1.93 gm/cc

DRY DENSITY = 176  gmicc

% OF COMPACTION = 83.8 % OF MODIFIED PROCTOR
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FIELD DENSITY
SAND CONE TEST
PROJECT
LOCATION
TEST NO 12
TEST BY DATE

WATER CONTENT DETERMINATION:

CAN NO. 2
WT.OF WET SOIL + CAN gm 125
WT.OF DRY SOIL + CAN gm 120
WT. OF CAN gm 32
WT. OF WATER gm 5
WT.OF DRY SOIL gm 88
% WATER CONTENT 57
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1592
WT. OF PAN gm 215
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5397
JUG + CONE AFTER USE gm 2901
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 915
VOLUME OF HOLE cc 703.8
SUMMARY

WET DENSITY = 1.95 gm/ce

DRY DENSITY = 1.84 gm/cc

% OF COMPACTION = 87.6 % OF MODIFIED PROCTOR
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FIELD DENSITY

SAND CONE TEST
PROJECT
LOCATION
TEST NO 13
TEST BY DATE

WATER CONTENT DETERMINATION:

CAN NO. 1
WT.OF WET SOIL + CAN gm 123
WT.OF DRY SOIL + CAN gm 117
WT. OF CAN gm 27
WT. OF WATER gm 6
WT.OF DRY SOIL gm 90
% WATER CONTENT 6.6
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1587
WT. OF PAN gm 213
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5403
JUG + CONE AFTER USE gm 2887
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 935
VOLUME OF HOLE cc 719.2
SUMMARY

WET DENSITY = 1.91 gm/cc

DRY DENSITY = 1.79 gm/cc

% OF COMPACTION = 85.2 % OF MODIFIED PROCTOR



PROJECT

LOCATION

TEST NO 14

TEST BY

FIELD DENSITY

SAND CONE TEST

DATE

WATER CONTENT DETERMINATION:

CAN NO. 2
WT.OF WET SOIL + CAN gm 125
WT.OF DRY SOIL + CAN gm 118
WT. OF CAN gm 32
WT. OF WATER gm 7
WT.OF DRY SOIL gm 86
% WATER CONTENT 8.1
FIELD DATA

SAND REPLACEMENT METHOD:

WT. OF WET SOIL + PAN gm 1593
WT. OF PAN gm 215
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5410
JUG + CONE AFTER USE gm 2881
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 948
VOLUME OF HOLE cc 729.2
SUMMARY

WET DENSITY = 1.89 gm/cc

DRY DENSITY = 1.75 gmicc

% OF COMPACTION = 83.3 % OF MODIFIED PROCTOR
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FIELD DENSITY

SAND CONE TEST
PROJECT
LOCATION
TEST NO 15
TEST BY DATE
WATER CONTENT DETERM[NATIOI‘}:
CAN NO. v 1
WT.OF WET SOIL + CAN gm 114
WT.OF DRY SOIL + CAN gm 107
WT. OF CAN gm 27
WT. OF WATER gm 7
WT.OF DRY SOIL  gm 80
% WATER CONTENT 8.7
FIELD DATA -
SAND REPLACEMENT METHOD:
WT. OF WET SOIL + PAN gm 1594
WT. OF PAN gm 213
UNIT WT. OF SAND gm/cc 1.3
JUG + CONE BEFORE USE gm 5398
JUG + CONE AFTER USE gm 2902
WT. OF SAND IN CONE gm 1581
WT. OF SAND IN HOLE gm 915
VOLUME OF HOLE cc 703.8
SUMMARY
WET DENSITY = 196 gmicc
DRY DENSITY = 1.80 gm/cc
% OF COMPACTION = 85.7 % OF MODIFIED PROCTOR
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S.1.4 DIRECT SHEAR TEST
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c = Cohesion = C/A
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3. 814 AWsufoUIN Proving ring dial, AMMSIAABUAIMIUUIRG 90
Vertical dial gage 0 9 MIABuURATINLATY 01 12 sunszifedreteiuliounsedy
usuRoulasn Iavs19In Proving ring dial 9zanaq

4. whnsetamilon q fudnetaies 3 daegn Iaeldiminuswan

3 [ % o ) 4 = 9
ANAU ll%’)ﬂ'lﬂ'ﬁﬂﬂﬁf)\? MUBUYD 1 INUD 4

NMISAIVUDLIIBIIUNENITNANDY

1. AMUIUNT Shearing Stress, T

PR. X K
T = —_—
A
P.R. = Proving ring reading
K = Proving ring constant

A = Shearing area
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2. @ounyml uomeanuduiusssndn T uwoz AH, AV uoz AH veannda Jumsnaaes
YAREINU MIAIQIeYes T 1R ‘

3: @ou Mohr's Diagram s¥nin G uar T, vewndeinudiandussiugama
Yh1 @uns1fiGon1 “Mohr - Coulomb Failure Envelope” Apiduiimuanuuiousanionise
YeIAUATaNNTS

T c+0tan@
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DIRECT SHEAR TEST
PROJECT
LOCATION DATE
TEST NO i
TESTBY
SAMPLE DATA:
INITIAL AREA 4 i INITIAL HEIGHT 1 i
INITIAL WEIGHT 13624 gm INITIAL WATER CONTENT 921 %
TYPE OF TEST NORMAL STRESS 225  psi
NORMAL LOAD 4 xg PROVING RING CONSTANT 0.757  Ib/div
LOADING RATE 0.08 ib/min
“HORIZONTAL | PROVING VERTICAL CORRECTED  |SHEARING
DEFORMATION RING DEFORMATION AREA STRESS
001 in READ 001in in” psi
0001 in
.0 0 0 4 0
10 2 0 4 0.375
20 4 0 4 0.757
30 7 05 4 1325
40 75 05 4 1419
50 75 1.0 4 1.419
60 7.5 1.0 4 1.419
70 75 1.0 4 1.419
80 7 0.5 4 1.325
90 7 0.5 4 1,325
100 6 0.5 4 1.135
o120 6 1.0 4 1.135
" 140 6 1.0 4 1.135
160 55 10 4 1.040
180 55 1.0 4 1.040
200 55 15 4 1.040
250 55 15 4 1,040
300 5.5 15 4 1.040




DIRECT SHEAR TEST
PROJECT
LOCATION DATE
TEST NO
TEST BY
SAMPLE DATA:
INITIAL AREA 4 in INITIAL HEIGHT 1 in
INITIAL WEIGHT 13650 gm INITIAL WATER CONTENT 9.30
TYPE OF TEST NORMAL STRESS 45  psi
NORMAL LOAD 8 kg PROVING RING CONSTANT 0.757
LOADING RATE 0.07  ib/min
HORIZONTAL | PROVING VERTICAL CORRECTED  |SHEARING
DEFORMATION RING DEFORMATION AREA STRESS
001 in READ .001in in’ psi
0001 in
0 0 0 4 0
10 3 0 4 0.568
20 5 0 4 0.946
T a0 8 -05 4 1514
40 9 05 4 1.703
50 12 10 4 2271
60 14 -1.0 4 2.650
70 13 0.5 4 2.460
80 13 0.5 4 2.460
90 12 05 4 2.271
100 12 1.0 4 2.271
120 12 10 4 2.271
© 140 11 1.0 4 2.080
160 11 15 4 2.080
180 11 15 4 2.080
200 1 15 4 2.080
250 1 2.0 4 2.080
300 11 2.0 4 2.080
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DIRECT SHEAR TEST
PROJECT
LOCATION DATE
TEST NO
TEST BY
SAMPLE DATA:
INITIAL AREA 4 INITIAL HEIGHT 1 in
INITIAL WEIGHT 137.60 gm INITIAL WATER CONTENT 9.22
TYPE OF TEST NORMAL STRESS 6.75  psi
NORMAL LOAD 12 kg PROVING RING CONSTANT 0.757
LOADING RATE 0.08  ib/min
HORIZONTAL | PROVING VERTICAL CORRECTED  |SHEARING
DEFORMATION RING DEFORMATION AREA STRESS
001 in READ 001in in’ psi
.0001 in
0 0 0 4 0
¢ 10 3 0 4 0.568
20 6 05 4 1.135
30 9 0.5 4 1.703
40 13 05 4 2.460
50 15 -1.0 4 2.830
60 17.5 -1.0 4 3310
(¢ 17.5 -1.0 4 3.310
* 80 17.5 0.5 4 3.310
90 16 0.5 4 3.028
100 16 1.0 4 3.028
120 14 1.0 4 2.650
140 14 1.5 4 2.650
160 14 15 4 2.650
180 13 15 4 2.460
200 13 2.0 4 2.460
250 13 2.0 4 2.460
300 13 2.0 4 2.460
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DIRECT SHEAR TEST
PROJECT
LOCATION
TEST NO
TESTBY DATE
TYPE OF TEST
SAMPLE NO. WATER CONTENT NORMAL STRESS | MAX. SHEARING
BEFORE TEST AFTER TEST psi STRESS psi
1 9.21 9.17 225 1.419
2 93 9.26 45 2.65
3 9.22 9.17 6.75 3.31
COHESION = 055  PSI = 039 TONM

ANGLE OF INTERNAL FRICTION = 22

DEGREE
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Uni 6
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6.1 AR UMTIINIINATEY
1. uwuvliesy Geogrid
LD afaiiufneunndie 12 wes 012maT ge 1 wes A 60°
12) MINUINANIEAINITUASANN 20 IPUAAT LAINATE LA UMY
k4
1a675 SAND CONE %uaz 3 9
.74 or A L4
1.3) Msdana (MIngaaaazmMIndoudlvesaiudia)
9 =] 9 Av o A o ¥ b
- 19 Plate manvwianiie 112012 19a Jamandousmiedid
3/ v 4 o < v o °y A o s a a ar
ASldussiiageiinmsfa 1Anduiieiammiadavesiivau Taeds
3 A o g3 4 4 o 22
thezae Puudiuduudaiinms laitas luweidlu load Fadariviug
YU 1.2x1.2x1.2 gALIARIAS
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BURNAT
1.4) udhnsld Load uagiivy Load Sou 9 udwhmstufinna seni
Y o A [ b3 y
Load fUN1SN{ARMEEMIATBUAINIIA U
2. UUUKITY Geogrid
2.1)  adaiinausuie Af19 1.2 was 12 1.2 was g9 1 uas A 60°
22) manutuaulaoasy Geogrid  YU1A 2 X 2 AISIUAT

L 4
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SETTLEMENT-LOAD
NON REINFORCEMENT
LOAD |
ton/m) | * SETTLEMENT (CM)
point 1 2 3 4 5 6 7 8 9 | 10| 11| 1
04 | 123 | 112 | 103 | 112 | 124 | 137 | 132 | 121 [ 133 | 1.13 | 127 | 121
the [ 125 | 112 | 103 | 192 | 124 | 137 [ 132 | 121 | 133 | 1.13 | 127 | 1.21
08 | 232|251 | 153|221 | 233 | 236 | 224 | 244 | 233 | 224 | 233 | 241
1hr | 232 | 252 | 153 | 22 | 233 | 236 | 224 | 2.44 | 233 | 225 | 2.33 | 2.41
12 | 462 | 431 | 263 | 363 | 433 | 477 | 433 | 421 | 433 | 3.97 | 433 |-4.50
The | 462 | 431 | 264 | 363 | 433 | 477 | 433 | 422 | 433 | 398 | 433 | 46
16 | 497 | 472 | 344 | 421 | 472 | 493 | 488 | 463 | 493 | 446 | 462 | 493
the | 497 | 472 | 344 | 421 | 472 | 493 | 488 | 463 | 493 | 446 | 462 | 493
2 562 | 552 | 392 | 497 | 533 | 5.45 | 532 | 548 | 572 | 558 | 503 | 564
ihr. | 562 | 552 | 392 | 497 | 533 | 546 | 532 | 548 | 572 | 558 | 504 | 564
SETTLEMENT-LOAD
h REINFORCEMENT (GEQGRID)
LOAD
(ton/m’) SETTLEMENT (CM)
point | 1 2 3 | 4 5 6 7 8 o | 10| 11| 12
04 | 101 | o098|123] 113|082 113|132 108 112 | 108 | 1.11 | 1.03
thr | 101 | 098 | 124 | 113 | 082 | 113 | 133 | 108 | 1.12 | 108 | 1.11 | 1.03
08 | 133|123 | 142|133 | 112 122] 136 | 122 | 124 | 127 | 128 | 123
1hr | 133 | 123 | 142 | 133 | 112 | 122 | 136 | 122 | 124 | 127 | 128 | 123
12 | 183 | 177 | 163 | 166 | 164 | 153 | 150 | 166 | 142 | 167 | 152 | 164
the | 183 | 177 | 163 | 166 | 164 | 153 | 150 | 167 [ 143 | 168 | 153 | 1565
16 | 193] 183 | 188 | 204 | 213 | 182 | 177 | 174 | 177 | 193 | 166 | 1.74
1he | 193 | 183 | 188 | 204 | 213 | 182 [ 178 | 174 | 177 | 1904 | 167 | 174
2 201 | 233 196 | 212 | 244 | 22 | 192 | 243 | 197 | 222 | 2.11 | 204
thr | 201|233 | 196 | 212 | 244 | 22 | 103 | 243 | 197 | 222 | 211 | 2.04
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DISPLACEMENT-LOAD
NON REINFORCEMENT
LOAD |
(tor/m’) DISPLACEMENT (CM)
point | 1 > |l a3l a4l st e | 7 8] 9 f10] 1] 12
0.4 0 ol o]l o]l ol ololort|ot] o] o] o
1hr 0 ol o]lolo]o]lolot]lor]|] o] oo
0.8 0 ol o]l ol o] ol o |ot]ot]ot] o] o
1hr ol ol o]l o] o]l o]l o {otlor]lor] ofo
12 0 o { oot o] ol ofot]orloi] of o
the | 0 o{olor| o] oo for]otfort] ol o
16 o Joos{ o o1t ]| o f o |o1]o1]ot]or]| ol o
1hr o {oos] o o1 o o Jor1]o1|otr]or]| ol o
2 o Joos| o o1} o o lor]or]orlor]| ol o
the-] o o1 ) o Jo1] of o Jot]otjot]ot| o] o
DISPLACEMENT-LOAD
REINFORCEMENT (GEQGRID)
LOAD
(torvm®) DISPLACEMENT (CM)
point | 1 2l 3] af{ s e 78] o] w0] 1] 12
04 0 0 0 0 0 0 0 0 0 o | 01} o1
1hr 0 0 0 0 0 0 0 0 0 0 0.1 | 0.1
0.8 o ofo] o] ofo] o] of o] ol o1]o1
1hr 0 ol ol ol ofo]l ol o] ol ofo1] o
12 0 ol ol o] ofolot]| of olot]ot]o1
1hr ol ol ool of o lot] of o /o1]o1] o
16 o1] o fot] o] of olJot]lot] o o1 o01] o1
e Jo1a] o o1 ] o} of o ot]lo1] o | o1]o01] o1
2 Jowa| o o1 | o 0 o o1 }o1] o {o01] o01] o1
the fota] o for ] o] o torfor]or] of o1} or] o
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SAFETY FACTOR

NON - REINFORCEMENT GEOGRID
1) SURCHARGE=0TONM' 2.346 2.766
2)  SURCHARGE =0.4TONM’ 1.472 1.8
3) SURCHARGE =0.8 TONM 1.149 1.361
4 SURCHARGE=1.2TONM' 0.979 1.03
5 SURCHARGE =1.6 TONM " 0.875 0.807
6 SURCHARGE =2.0 TON/M" 0.803 0.65

1319 7.1 Wisuifiuua SAFETY FACTOR @ . tiwiingneq ves waSuuas TieSuGEOGRID
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AVERAGE SETTLEMENT (CM)
NON - REINFORCEMENT GEOGRID
1) SURCHARGE =0TONM ' 0 0
2) SURCHARGE =0.4TON/M 121 1.09
3) SURCHARGE =0.8 TONM 2.27 1.27
4 SURCHARGE=1.2TONM 417 1.63
5) SURCHARGE =1.6 TON/M" 462 1.85
6 SURCHARGE =2.0 TON/M’ 5.32 2.14

1579 7.2 WSvuiious1 AVERAGE SETTLEMENT o . 1hnsind 199 ves wyuieSuuas LitdSuGEOGRID
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AVERAGE DISPLACEMENT (CM)

NON - REINFORCEMENT GEOGRID
1) SURCHARGE=0TONM’ 0 0
2  SURCHARGE =0.4TON/M’ 0.1 0.1
3) SURCHARGE = 0.8 TONM 0.1 0.1
4 SURCHARGE =1.2TONM’ 0.1 0.1
5)  SURCHARGE =1.6 TON/M" 0.093 0.105
6) SURCHARGE =2.0 TON/M " 01 0.105

A3 7.3 1/50UiNYUAT AVERAGE DISPLACEMENT o . &x&:%ﬁ Yo uvueFulas TS NGEOGRID
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