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CHAPTER VI

CONCLUSION AND SUGGESTION

6.1. Conclusion

Based on the result of this research, the conclusion that can be drawn

are listed below:

1. Addition of CKD to the original soil decrease the plasticity index
of the mixture from 31.42 % to as low as 10.5 % with the mixture
with 20 % CKD addition. Mixture with 10 and 15 percent CKD
addition also undergo plasticity index decrement. Although, the
largest decrement is obtained from 20 % CKD addition.

2. Mixtures with 20 % CKD content and variation of 10 %, 15 %,
and 20 % of RHA, undergo changes in their plasticity behavior.

3. The significant result of decrement of plasticity index are
obtained after the mixtures are cured for 28 days, despite the
mixture with 15 % and 20 % RHA addition experiences an
increment in plasticity index after 36 days curing time.

4. Overall the plasticity index of soil mixed with CKD + RHA are
decreasing, which indicates an improvement.

5. Mixtures with 20 % CKD content and variation of 10 %, 15 %,

and 20 % of RHA, undergo an improvement. Every variation of



RHA addition show that soil shear strength is improving in every

curing time.

. Addition of CKD and RHA increases the mixture friction angle.

Increasing value of friction angle might be because bigger grains
material are formed which caused the plasticity index to decrease.
In addition, increasing value of friction angle leads to soil shear
strength increment. On the other hand, cohesion value do not

affected by the addition of CKD and RHA.

6.2. Suggestion

Following this research, from laboratory tests and data analysis, there

are several suggestions for next researchers, which are:

1.

Soil with CKD as the stabilizer are promising topics in
geotechnical engineering field, due to lack of research regarding
CKD in Indonesia, it is better to make sure that CKD that is
obtained from cement factory whether it contain the desired
amount CaO.

CKD and RHA are both by-products in their respective industry.
Which open the possibility of using it as a soil stabilization
method in Indonesia, further research regarding the shear strength

with unconfined compressive test and triaxial test are needed in

order to make it happen.
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3. Grain size distribution test also can be conducted in order to
analyze the formation of grained material from CKD and RHA
addition.

4. Minimize human error when operating the apparatus in the

laboratory.



65

REFERENCES

Afolayan, J. O., Amartey Y. D, and Oriola F. O. P. (2015). Effects of combining
rice husk ash and cement kiln dust on the compressive strength of

concrete, International Journal of Advances in Engineering & Technology,
8(5), 739-746.

Ashango, A. A., and Patra, N. R. (2016). Behavior of Expansive Soil Treated with
Steel Slag, Rice Husk Ash, and Lime, J Journal of Materials in Civil
Engineering., 28(7), 1-5. https://doi.org/10.1061/(ASCE)MT.1943-
5533.0001547.

ASTM. (2003). Annual Books of ASTM Standards Section 4, 4(8) Soil and Rock
(I): D420-D4914.

Basha, E.A_, Hashim, R., Mahmud, H.B_, and Muntohar, A.S. (2003).
Stabilization of residual soil with rice husk ash and cement, Elsevier:
Construction and Building Materials 19 (2005) pg. 448-453.

BPS. (2017). Luas Daerah dan Jumlah Pulau Menurut Provinsi, 2002-2015,
accessed on September 24, 2017,
https://www.bps.go.id/link Tabel Statis/view/id/1366

BPS. (2010). Sensus Penduduk 2010, accessed on September 24, 2017,
http://sp2010.bps.go.1d

Chang, 1., and Cho, G. C. (2012). Strengthening of Korean residual soil with -1,

3/1, 6-glucan biopolymer, ELSEVIER Construction and Building Materials,
Vol. 30 pg. 30-35, May 2012.

Das, B. M., and Sobhan, K. (2014). Principles of geotechnical engineering,
Stamford, Stamford: Cengage Learning.

Department of the Army. (2001). FM 5-472, accessed on September 23, 2017,
navybmr.com/study%?20material/ NAVFAC%20MO-
330%200R%20FM%205-530.pdf

Tugba, Ekisar. (2014). Influence of Cement Treatment on Unconfned
COmpressive Strength and Compressibility of Lean Clay with Medium
Plasticity, Arah J Sci Eng-2015., 40: 763-772.

Geotechdata.info, Cohesion, http://geotechdata.info/parameter/cohesion (as of
December 15, 2013).

Hussain, M. and Dash, $.K. (2010). Influence of Lime on Plasticity Behaviour of
Soils, Indian Geotechnical Conference - 2010, GEOtrend:.



66

Horpibulsuk, S., Phetchuay, C., Chinkulkijniwat, A, and Cholaphatsorn, A.
(2013). Strength development in silty clay stabilized with calcium carbide
residue and fly ash, Soils and Foundations., 53(4), 477-486.

Jones, D. E., and Holtz, W. J. (1973). Expansive soils: The hidden disaster, Civ.
Eng. (N.Y.)., 43(8), 49-51.

Karatai, T. R., Kaluli, . W., Kabubo, C., and Thiong, G. (2017). Soil Stabilization
Using Rlce Husk Ash and Natural Lime as an Alternative to Cutting and
Filling in Road Construction, Journal of Construction Engineering and
Management., 143(5), 4-8. https://doi.org/10. 106 L/{ASCE)CO.1943-
7862.0001235.

Keerthi, Y., Kanthi, P.D., Tejaswi, N., Chamberlin, K.S., and Satyanarayana, B.
(2013). Stabilization of Clayey Soil using Cement Kiln Waste,
International Journal of Advanced Structures and Geotechnical
Engineering, ISSN 2319-5347, Vol. 02, No.02, April 2013.

Kementrian Pertanian. (2015). Pusat data dan sistem informasi pertanian, accessed
on October 1, 2017,
http.//epublikasi.setien.pertanian.go.id/epublikasi/outlook/201 5/Tanaman
9%,20Pangan/Qutlook%20Padi%:202015 files/asscts/common/downloads/O
utlook%20Padi%202015.pd{

Khandaker M. Anwar Hossain. (2011). Stabilized Soils Incorporating
Combinations of Rice Husk Ash and Cement Kiln Dust. Journal of
Matevials in Civil Engineering., 23(9), 1320-1327.
https:/doi.org/10.106 1/(ASCE)MT.1943-5533.0000310.

Koa, D. D. (2016). Shear behavior of lime-press mud stabilized clays, Final
Project Report Universilas Aima Jaya Yogyakaria.

Kumar, A. and Singh, A. K. (2017). Stabilization of Soil using Cement Kiln Dust,
International Journal of Innovative Research in Science, Engineering and
Technology, Vol. 6, Issue 6, June 2017

Meliande, A., and Casagrande, M. (2017). Analysis of the Behavior fo a Clay Soil
Stabilized with Mineral Coal Fly Ash and Lime for Geotechnical
Applications, Proceedings of the 19" International Conference on Soil
Mechancis and Geotechnical Engineering, Seoul, 2017.

Miller, Gerald. A.. and Azad Shahriar. (1999). Influence of soil type on
stabilization with cement kiln dust. Construction and Building Materials,
14 (2000):89-97.

Moon, D. H., and Grubb, D. G. (2009). Stabilization/solidification of selenium-
impacted soils using Portland cement and cement kiln dust, Journal of
Hazardous Material ., 168(2-3), 944-951.



67

Mosa, A. M., Taher, A. H., and Al-Jaberi, L. A. (2017). Improvement of Poor
Subgrade Soils Using Cement Kiln Dust, Case Studies in Construction
Materials, 70, June 2017.

Muntohar, A. S. (2016). Desain Nilai CBR Tanah Dasar Jalan Dengan Perbaikan
Kapur dan Abu Sekam Padi, Prosiding Seminar Nasional Teknik Sipil
2016, Umiversitas Muhammadiyah Surakarta., 310-315.

Muntohar, A. S., and Hashim, R. (2002, August). Silica waste utilization in
ground improvement: A study of expansive soil treated with

LRHA, Proceeding of the 4th International Conference on Environmenial
Geotechnics., 515-519.

Naik, T. R., Canpolat, F., and Chun, Yoon-moon. (2003). Center for By-Products
Utilization: Uses of CKD other than for flue gas desulturization,
Department of Civil Engineering and Mechanics, College of Engineering
and Applied Science, The University of Wisconsin — Milwaukee.vo

Rao, S. M., and Thyagara, T. (2007). Swell-compression behaviour of compacted
clays under chemical gradients, Can. Geotech. J., 44(3), 520-532.

Saad, S. (n.d.). Problematic Soil, accessed on September 24, 2017,
http://www.hti.edu.eg/academic-files/Arabic/1836.pdf

Salahudeen, A. B., Eberemu, A. O., and Osinubi, K. J. (2014). Assessment of
Cement Kiln Dust — Treated Expansive Soil for the Construction of
Flexible Pavements, Geotechnical and Geological Engineering = August
2014.

Saepuding. (1996). Porositas dan permeabilitas beton abu sekam padi sebagai
bahan perkerasan kaku, accessed on September 20, 2017,
https://jurnalisuteknologi files. wordpress.com/2016/03/jurnal-sttm_uu-
saepudin.pdf

U.S. Department of the Interior. (1998). Unified Soil Classification System — Test
Procedures, U.S Department of the Interior, Bureau of Reclamation,

Research and Laboratory Services Division- Geotechnical Services
Branch.

Vondrackova, T., Kmec, J., éejka, J., and Stopka, O. (2016). Evaluation of the
Parameters Affecting the Cohesion of Fine Grained Soil, /OP Conference
Series Earth and Environmental Science, 44(2):022019, October 2016.

Widianti, A., Hartono, E., and Muntohar, A.S. (2007). Kekuatan Geser Campuran
Tanah-Kapur-Abu Sekam Padi dengan Inklusi Kadar Serat Karung Plastik
yang Bervariasi, Jurnal lImiah Semesta Teknika, Vol. 10, No.1, 2007:1-13.




Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil
Ji. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

APPENDIX I
Original Soil Properties
A. Water Content Test
Sample No. | 2
Tin Box Weight (empty) wl gram 13,88 | 13,67
Tin Box Weight (wet soil) | w2 gram 7544 | 78,60
Tin Box Weight (dried soil) | w3 gram ADSEEN. 52,83
Water Weight w4 = (w2-w3) gram | 24,67| 25,77
Dried Soil Weight w3 = (w3-wl) gram 36,89 39,16
Water Content w4/w5 x 100% 66,87 | 65,81
Average Water Content (%) 66,34
B. Specific Gravity Test
Picnometer Code a b
wl Picnometer Weight (empty) 30,36 28,84
w2 Picnometer Weight (dried soil) 54,16 55,21
w3 Picnometer Weight (soil + water) 94,69 94,17
w4 Picnometer Weight + Water 80,04 78,14
A w2-wl 23,80 26,37
B w3-w4 14,65 16,03
¢ A-B 9,15 10,34
G Specific Gravity = A/C 2,6011 2,5503
Average Specific Gravity 25757
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C. Sieve Analysis

Sieve
| Sieve | Weight + | Retained Passing .
sicve| O™ | Weight | Retained | Weight | Weight iy
Size ; Percentage (%)
No. (gram) | weight | (gram) (gram)
(mm)
(gram)
a b ¢=(b-=a)j d=(T-c)| (d/J)x100%
4 4,750 | 585,32 | 588,61 3,29 96,71 96,71
10 2,000 | 53091 | 534,38 347 93,24 93,24
20 0,850 | 48745 | 49545 8,00 85,24 85,24
40 0425 | 436,11 | 446,05 9,94 75,30 75,30
60 0,250 | 435,64 | 442,78 7,14 68,16 68,16
140 | 0,106 | 42744 | 43507 7,63 60,53 60,53
200 0,075 | 415,71 | 417,06 1,35 59,18 59,18
Pan 59,18
Total Weight (1) 100,00




Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil
Ji. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

D. Hydrometer Analysis

Hydrometer Type 152 Oven Dried Weight (W) 100 or
Meniscus Correction m= | i da 1,0974
Berat Jenis Tanah G= 23148 Reagen Na:SiO;
Il(sozreks.‘l FC ot a= 1,0974 Reagen Amount 2 tablespoons
Timer Suspension | Fluids | Temperature ot Effective Grain Corrected Lower
. (Minutes) | R0l T °oC Corre?,ted Depth Constant | Diameter Reidia Percentage
Date Time | Reading (mm) & %
T R1 Ri , t G R%-Fm L* (mm) Kp** D & _Rgd & prE* (%)
30-Nov-17 16.05 2 ] 3 28 16 13,7 0,01391 0,03640 12 16,6884
16.08 5 15 3 28 16 13,7 0,01391 0,02302 1 16,6884
16.38 30 11 3 28 12 14.3 0,01391 0,00960 8 11,1256
17.03 60 9 3 28 - 14,7 0,01391 0,00688 6 8,3442
20.13 250 7 3 28 8 15,0 0,01391 0,00341 4 5,5628
01-Dec-17 16.03 1440 3 3 26 4 15,6 0,01391 0,00145 0 0,0000
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E. Grain Size Distribution Graph

e ool Information:
Grain Size Distribution ki
5 Grain size
£ b‘-*--\l\ 10 mm — 4.75 mm (gravel)
o]
I TN 4.75 mm — 0.075 mm (sand)
o 0.075 mm — 0.005 mm (silt)
70 A N
< 0.005 mm (clay)
60
g =
2 50
= \
B \
X 40 \
30 \\
20 -
0 = = : d RN S 2 —— FibL | NN, P .S o (20 N F*\N
10 1 0,1 0,01 0,001

Grain Size (mm)
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. F. Plastic Limit Test

Original Soeil
Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 4" December 2017
Tin Box A B
Tin Box (empty) w1 gram 13,54 13,83
Tin Box (wet soil) w2 gram 17,03 V7,18
Tin Box (dried soil) | w3 gram 16,21 16,32
Water Weight w4 = (w2-w3) gram 0,82 0,8
Dried Soil Weight w5 = (w3-wl) gram 2,67 2.49
Water Content wd/w5 x 100% 30,711 32,128
Average Water Content 31,420
Plastic Limit 31,420
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G. Liquid Limit Test
Original Soil

Project : Final Project Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 4" December 2017
Test No. 1 2 3 4
No. of Blows 16 23 29 39
Tin Box I-Left | 1-Right | 2-Left | pin | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 9,11 10,49 15,11 14,47 17.88 14,54 10.42 10,43
Tin Box Weight (wet soil) w1l (gram) 61,53 53,16 61,96 67,83 61,67 60,76 56,29 §5.95
Tin Box Weight (dry soil) w2 (gram) 40,04 35,61 43,27 46,59 44,69 42 .84 38,74 38,28
Water Weight Ww =wl - w2 21,49 17,55 18,69 21,24 16,98 17,92 17.55 17.277
Dried Soil Weight Ws =w2 - wt 30,93 25,12 226 ¢ o M e 26,81 28.3 28,32 27,85
Water Content w = (Ww/Ws) x 100% | 69.479 | 69,864 | 66,370 | 66,127 | 63,334 | 63,321 61,970 62,010
Average Water Content 69,672 66,248 63,328 61,990

Liquid Limit (LL)
w100
wl0

=65.8975 %
=40.735 %
=T70.93 %

Flow Index (Ir)

Plasticity Index (PI)

=wl0—-w100 =30.195 %

=LL~-PL

=34.4774 %
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Liquid Limit Graph

160
140
120
100

y = -0,3355% + 74,285
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H. DIRECT SHEAR TEST
Original Soil (0 day curing time)

Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta

Date  : 5% December 2017
N CEetEee
Load )| o | o)
— S ¢ =0.078 kg/cm’
4 0,1398
8 0,1332 0,2645 tan ¢ = 0.2455
', 0,1804 0,3979 $=13.79°
035 T |4
' ‘ | | | e M
0,30 1 St ‘ ! | 0,20007- ‘ 5
| | | | § 1 i
| ‘ | | | ; i
025 T~ y=02455x+0,078 |
5 i |
| 1 | i
0,15 +—— 1% P .\ ' e L
; . % I, L
010 —=r—71" S ‘. : ! I
0,05 10,0000 S
- 0,00 0,20 0,40
0,00 +—— o -k
0,00 0,10 0,20 0,30 040 050 060 | =~ 77T hig
U E 12kg 7
: i 180 AV ~
0,50 160
0,45 i . <
R et e sacaet mum ot i
0,35 oo a
0,30 | 100 -
| 0,25 +— O m— | 80 - 7
| 0,20 +——— ;

| 015 -
| 010
0,05

0,00
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Sample Data

Load ;4 kg

Diameter :6.356 cm

Height 24 cm

Area :31.729 cm®

Weight 293,19 8r
AH AV € Load T a

(x10%cm) | (x10%cm) | (%) | Dial kg | (x107cm) | (x107cm)
0 0 0,0000 ] 0 | 0,00 | 0,0000 0,1261

25, -4 0,0039| 4 | 0,18 | 0,0057 0,1266
50 -0 0,0079 1 5 | 0,22 | 0,0070 0,1271
75 -7 0,01181 9 | 040 0,0127 0,1276
100 7 |oo0157] 12 | 053 | 00170 | 0,128
125 -7 0,0197 | 14 | 0,62 0,0199 0,1286
150 -7 0,0236 | 16 | 071 0,0229 0,1291
175 -3 0,0275 | 18] 0,80 0,0259 0,1296
200 0 0,0315| 19 | 0,84 0,0273 0,1302
270N 7 0,0354 { 20 | 0,88 0.0287 0,1307
250 16 0,0393 | 21 | 0,93 0,0305 0,1312
275 30 0,0433 | 22 | 0,97 0,0319 0,1318
300 45 |00472] 23 | 1,02 | 00337 | 0,323
325 60 0,0511 | \Eomy 1,11 0,0368 0,1329
350 76 0,0551 | 28 | 1,24 0,0413 0,1334
375 92 0,0590 | 32 | 1,42 0,0475 0,1340
400 110 0,0629 | 35 | L.55 0,0521 0,1345
425 116 0,0669 | 40 | 1,77 0,0597 0,1351
450 130 | 0,0708 | 50 | 221 | 00749 | 0,1357
475 147 0,0747 | 57 | 2,48 0,0844 0,1362
500 152 0,0787 | 65 | 2,83 0,0967 0,1368
525 160 0,0826 | 70 | 3,10 0,1064 0,1374
550 170 0,0865} 75 | 3,32 0,1145 0,1380
S 182 0,0905 | 76 | 3,36 0,1164 0,1386
600 183 0,0944 | 76 | 3,36 0,1169 0,1392
625 182 0,0983 | 76 | 3,36 0,1174 0,1398
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Sample Data

Load : 8 kg

Diameter :6.358 cm

Height :2.13cm

Area - 31,749 cm?

Weight 111359 g

AH AV € Load T o

(x10%cm) | (x10%cm) | (%) Dial ke | (x10%cm) | (x10%cm)
0 0(0,0000f O 0 0,0000 | 10,2520
25 0(00039| 71 0,31 0,0098 0,2530
50 -110,0079| 8| 035 0,0111 0,2540
75 -1 10,0118 12| 0,53 0,0169 0,2550
100 ) O | ©5 1,11 0,0355 0,2560
125 1110,0197 | 34 155 0,0482 0,2570
150 1910,0236.| 52| 2,26 0,0729 |  0,2581
175 28 10,0275 | 681 3,01 0,0975 0,2591
200 34 10,0315 81 3,58 0,1164 | _0,2602
225 40 10,0354 |90 | 3,98 0,1300 | 10,2612
250 48 | 0,0393 | 91 4,03 0,1321 0,2623
295 54 10,0433 | 91 403 0,1327 0,2634
300 60 { 0,04721| 91| 4,03 0,1332 0,2645




Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil

JI. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

Sample Data

Load : 8 kg

Diameter :6.322 cm

Height : 2,04 cm

Area :31.39 em?

Weight : 105.78 gr
AH AV € Load 7 o

(x10%cm) | (x10%cm) | (%) | Dial kg | (x10%cm) | (xi0*cm)
0 0 0,0000| 0 0 0,0000 | 0,3323

23 -8.0 10,0039| 10 | 044 | 0,0141 0,3838
50 -10,0 10,0079 15 | 0,66 | 0,0212 | 0,3853
75 -11,0 10,0118 ] 25 | 1,11 | 0,0358 | 0,3868
100 -10,0 |0,0157| 40 | 1,77 | 0,0573 | 0,3884
125 40 1001971 55 | 2,391 0,0777 | 0,3899
150 40 0,0236 | 68 | 3,01 | 0,0982 | 03915
173 10,0 |0,0275| 80 | 3,54 | 0,160 | 0,3931
200 18,0 100315] 95 | 42 | 0,138] 0,3947
225 29,0 |0,0354| 110 | 487 | 0,1608 | 0,3963
250 40,0 10,0393 | 123 | 544 | 0,1804 | 0,3979
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APPENDIX II
SOIL + CKD
1. SOIL + 10 % CKD (0 day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project
Location : Kasongan, Bantul, D.1. Yogyakarta
Date : 22™d January 2018
Tin Box A B
Tin Box (cmpty) wl gram 13.67 13,88
Tin Box (wet soil) w2 gram 17,1 16.37
Tin Box (dried soil) | w3 gram 16,24 15.74
Water Weight w4 = (W2-w3) gram 0,86 0,63
Dried Soil Weight w5 = (w3-wl) gram 2,57 2,1.86
Water Content w4/w5 x 100% 33.46 33.87
Average Water Content 33.667
Plastic Limit 33.667
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B. LIQUID LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 220 January 2018
Test No. 1 2 3 4
No. of Blows 19 24 32 36
Tin Box 1-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 13,61 16,88 8,36 9,27 13,5 13,69 13,63 13,75
Tin Box Weight (wet soil) wl (gram) 48,42 46,76 48,66 50,51 54,7 52,66 53,07 53,45
Tin Box Weight (dry soil) w2 (gram) 36,08 3521 33,98 35,44 40,5 39,26 39,82 40,1
Water Weight Ww=wl - w2 12,34 11.55 14,68 15,07 14,2 13.4 13,25 13,35
Dried Soil Weight Ws =w2 - wt 22,47 18,33 25,62 26,17 27 25.57 26,19 26,35
w=(Ww / Ws) x
Water Content 100% 54,917 63,011 | 57,299 | 57,5880 2,592 52,405 50,591 50,664
Average Water Content 58,964 57,442 52,498 50,627
Liquid Limit (LL) =56.2915 % Flow Index (Ir) =wl0—wl00 =46.107 %
w100 = 17.869 % Plasticity Index (PI) =LL —-PL =22.6245 %
wl0 =63.976 %
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IL. SOIL + 15 % CKD (0 day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 227 January 2018
Tin Box A B
Tin Box (empty) w1l gram 13.65 1373
Tin Box (wet soil) w2 gram 18.05 17.45
Tin Box (dried soil) | w3 gram 16.9 16.5
Water Weight w4 = (w2-w3) gram = 0.95
Dried Soil Weight w5 = (w3-wl) gram 3.25 2.77
Water Content w4/w5 x 100% 35.385 |49 B96
Average Water Content 34.84
Plastic Limit 34.84
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B. LIQUID LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 22™ January 2018
Test No. 2 3 4
No. of Blows 23 29 38
Tin Box 1-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 13,64 13,24 13,62 13,7 14,06 13,99 9,48 9,52
Tin Box Weight (wet soil) wl (gram) 53,24 58,14 53,58 62,03 | 61,53 60,47 46,28 47,47
Tin Box Weight (dry soil) w2 (gram) 39,3 42.31 40,21 45,97 46,13 45,35 34,12 36,63
Water Weight Ww=wl - w2 13,94 15,83 13.37 16,06 15,4 15.12 12,16 10,84
Dried Soil Weight Ws =w2 - wt 25,66 29,07 26,59 32,27 AP3807 31,36 24,64 27511
W, o w = (Ww /Ws) X
ater L onicll 100% 54325 | 54,454 | 50,282 | 49,767 | 48,02 | 48214 | 49350 | 39,985
Average Water Content 54,390 50,024 48,117 44,667
Liquid Limit (LL) =49.977 % Flow Index (Iy) =wl0-wl100 =40.41 %
w100 =16.302 % Plasticity Index (PI) =LL-PL =15.137%
wl0 =56.712 %
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III. SOIL + 20 % CKD (0 day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 22M January 2018
Tin Box A B
Tin Box (empty) wl gram 13,65 13,73
Tin Box (wet soil) w2 gram 18,05 17,45
Tin Box (dried soil) | w3 gram 16,9 16,5
Water Weight w4 = (w2-w3) gram 1315 0,95
Dried Soil Weight | w5 = (w3-wl) gram 3,25 2471
Water Content wd/w5 x 100% 35,384 34,296
Average Water Content 34,340
Plastic Limit 34,840
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B. LIQUID LIMIT TEST

Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 22" January 2018
Test No. 1 2 3 4
No. of Blows L/ gl 33 38
Tin Box 1-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 8.34 9,26 13,6 13,5 13,85 13,65 3571 13,64
Tin Box Weight (wet soil) w1 (gram) 53,58 60,7 48,08 45,76 59,97 54,27 55,93 66,51
Tin Box Weight (dry soil) w2 (gram) 38,07 43,22 36,67 35,02 46,12 42,05 43,63 51,04
Water Weight Ww =wl - w2 15,51 17,48 11,41 10,74 13,85 12,22 123 15.47
Dried Soil Weight Ws = w2 —wt 2973 | 3396 | 23,07| 21,528 §32.27 28,4 | 29,92 37,4
Water Content w = (Ww / Ws)x 100%"| 52,169 | 51,472| 49,458 | 49,907 | 42919 | 43,028 | 41,109 | 41,363
Average Water Content 51,820 49 682 42,973 41,236

Liquid Limit (LL) =47.591 % Flow Index (If) =wl0—-w100 =46.512 %
w100 =8.831 % Plasticity Index (PI) =LL-PL  =10.4985%
wl0 =55.343 %
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APPENDIX III
SOIL + 20 % CKD + RHA

I. SOIL + 20 % CKD + 10 % RHA (7-day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 20 March 2018
Tin Box A B
Tin Box (empty) wl gram 9,23 13,87
Tin Box (wet soil) w2 gram 12.37 15,89
Tin Box (dried soil) w3 gram 11,45 15,32
‘Water Weight w4 = (w2-w3) gram 0,92 0,57
Dried Soil Weight w5 = (w3-wl) gram ez 1,45
Water Content w4/w5 x 100% 41,441 39,310
Average Water Content 40,375
Plastic Limit 40,375
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B. LIQUID LIMIT TEST

Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 20" March 2018
Test No. 1 2 3 4
No. of Blows 12 18 31 35
Tin Box I -Left Rilg‘h .| 2Tcft | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 10,45 9,68 10,44 10,55 13,62 13.7 13,62 13,7
Tin Box Weight (wet soil) w1 (gram) 53,07 50,25 46,66 54,11 29.44 29,61 29,44 29,61
Tin Box Weight (dry soil) w2 (gram) 37,62 35,78 33.87 38,81 24,15 24,28 24,27 24.44
Water Weight Ww =wl - w2 15,45 14,52 12,79 15.3 5.29 5,33 5,17 = 7
Dried Soil Weight Ws = w2 -wt ZL 0T 26,05 23,43 28,26 10,53 10,58 10,65 10,74
Water Content w = (Ww/Ws)x 100% | 56,864 | 5573 | 54588 | 54,140 | 50,237 | 50,378 | 48,544 | 48,137
Average Water Content 56,301 54,364 50,307 48,341

Flow Index (Iy) =wl0-wl00 =30.312 %

Liquid Limit (LL)  =51.993 %
w100 =26.733 % Plasticity Index (PI) =LL-PL =11.617 %
wl0 =57.045 %
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C. DIRECT SHEAR TEST
SOIL + 20 % CKD + 10 % RHA (7-day curing time)
Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta

Date  :20™ March 2018
Load (kg) | T (kg/en?) | o (kg/em?) ¢ = 0.1542 kg/em?
8 0,3113 0,2618 W
12 0,3313 0,3976 =
0,50 -
o%s 04000 4T T Tt e Rk
0,40 1- ;‘ < 1 EET :_ U
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0,30 | L = }
I I i | i
025 ' ' E ;
- i 1 " ;
1028 o ——— 1l
10,15 F—=+ . ! |
0,10 +———= 0,0000 1 :_. Al =
0,05 - P 0,00 0,20 0,40 0,60
0,00 - o e .
& \ { ----- 8kg
‘ s 12 kG
- = ﬁﬂ_ 50 , =
b s R5
9 ; /
40 ‘._ = g . """;"i“ e sali
g s 35 - .l;-—
=j 30—t S~ AT LA
= > ; 0 ) Y o SRR e S
= Tl f
rd
0 100 200 300 400 ? o _ 100 “2(;)0 3&0 400
S AH TrToTe
e e iy -——-g
12k

AH |



Laboratorium Mekanika Tanah

UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil

JI. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

Sample Data
Load 4 kg
Diameter 16.3 cm
Height :2.1cm
Area : 31,1725 cm?
Weight :91 gr
AH | AMEIE & PN oAl . Ve o

0 00,0000 0| 0,00]0,0000!0,1283
25| 0,0,0040] 70| 3,10 0,0998 | 0,1288
50| 40,0079 | 100 | 4,42 0,14290,1293
75| 8100119 130 5,75]0,18670,1299

100| 1400159 138( 6,110,1992]0,1304

125| 16100198 139| 6,15 0,2013 | 0,1309

150 | 20{0,0238| 139| 6,15 0,2021 | 0,1314

175| 35]0,0278 4 135| 5971 0,1970 | 0,1320

200} 4510,0317] 135| 597]0,197810,1325
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Sample Data
Load :8 kg
Diameter :6.3cm
Height :2.1cm
Area : 31,1725 cm?
Weight : 9835 gr
AH | AV £ Load T )

0{ 0] 0,0000 0 0 | 0,0000 | 0,2566
25105 00040 95| 42| 0,13530,2577
501 2| 0,0079| 150 | 6,64 0,2147 | 0,2587
751 7] 0,0119 200 | 8,85] 0,2873 | 0,2597

100 9,2 00159 | 205 9,07 0,2957 | 0,2608
125| 16| 0,0198 | 215| 9,51 | 0,3113]0,2618
150 | 26| 00238 200| B8,85| 0,2908 | 0,2629
175 ] 31| 0,0278 | 190 | 8.41| 0,2775 | 0,2640
200| 34| 0,0317] I185] 8,19| 02713 ]0,2651
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Sample Data
Load :12kg
Diameter 163 cm
Height :2.1cem
Area +31.1725 cm?
Weight 10431 gr
AH | AV € Load il o

0| 00,0000 0 0! 0,0000 | 0,3850
25 0(00040| 40| 1,77| 0,0570|0,3865
50| 0200079 100| 442 0.1429 0,3880
751 0,9]00119| 140| 6,19 | 02010 0,3896
100| 1,0]00159| 180 | 7,96 0,2595 { 0,3912
125| 1,5/0,0198 | 210 | 9,29 0,3041 | 0,3927
150 | 6,00,0238] 225| 9.96| 03273 0,3943
175| 9,0 {0,0278 | 226 10| 0,3300 | 0,3960
200 | 10,0 | 0,0317 | 226 10| 03313 0,3976
2001 10,510,0317| 225| 9,96 0,3300 | 0,3976
225 110,21 0,0357| 200 8.85 0,2944 | 0,3992
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I SOIL + 20 % CKD + 15 % RHA (7-day curing time)
A. PLASTIC LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 20t March 2018
Tin Box A B
Tin Box (empty) wl gram 9,98 10,34
Tin Box (wet soil) w2 gram 12,63 13,69
Tin Box (dried seil) | w3 gram 11,85 1087
Water Weight wa = (w2-w3) gram 0,78 0,99
Dried Soil Weight w5 = (w3-wl) gram 1,87 2,36
Water Content w4/w5 x 100% 41,7112 | 41,949153
Average Water Content 41,83019124
Plastic Limit 41,83019124
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B. LIQUID LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 20" March 2018
Test No. 1 2 3 4
No. of Blows 12 14 28 40
Tin Box 1-Left 1-Right 2-Left | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 14,41 13,81 17,56 17,42 15,32 15,11 14,74 16,84
Tin Box Weight (wet soil) wl (gram) 31,72 34,21 34,04 34,77 30,74 31,55 27,74 31,43
Tin Box Weight (dry soil) w2 (gram) 25,65 27,04 28,32 28,75 25,59 26,03 23,68 26,89
Water Weight Ww =wl - w2 6,07 JAT 5,72 6,02 5,15 5,92 4,06 4,54
Dried Soil Weight Ws =w2 - wt 11,24 13,23 10,76 11,38 10,27 10,92 8,94 10,05
Waler Gontent s (%Vg,;aws) X 51 0036 54,195 | 53,1599 | 53,1333 | 50,1461 | 50,5495 | 45,4139 | 45,1741
Average Water Content 54,09928503 53,1465629 50,34775351 45,2939998
Liquid Limit (LL) = 50.2765 % Flow Index (Iy) =wl0—wl100 =26.757 %
w100 =27.979 % Plasticity Index (PI) =LL —-PL =8.44631 %
wl0 =54.736 %
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C. DIRECT SHEAR TEST

SOIL +20 % CKD + 15 % RHA (7-day curing time)

Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta

Date  : 20" March 2018
Load (kg) | 7 (kg/em’) | o (kg/em?)
4 0,1954 0,1309
8 0,2648 0,2661
12 0,3162 0,3900
050 1 e o
045 — :
0,40 e
xps. A
0,25 +—— ' —
0,20 // A
0,15 L2+ —f
010 - ]
005 ‘ y=0,4671x +0,1363

0,00 0,10 0,20 0,30 0,40 0,50 0,60

0 100 200 300 400
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¢ =2673°
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Sample Data

Load ' 4 kg

Diameter 6.3 cm

Height : 2.1 em

Area :31.1725 cm?

Weight . 88.83 gr
AH | AV g Load T o
0] 00,0000 0! 0,001{0,00000,1283
251 00,0040 60| 2,61]0,0841 10,1288
50| 110,0079| 100| 4,420,14290,1293
751 110,0119( 120] 5,31]0,1724 | 0,1299
100 2(00159| 134( 5,93(0,1933|0,1304
125 30,0198 135| 5,97]0,1954 |0,1309
50| 10]0,0238 | 132| 5,840,1919|0,1314
175| 150,0278 | 130| 5,750,1897 |0,1320
200| 20]0,0317| 129| 5,71]0,1892 | 0,1325
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Sample Data

Load : 8 kg

Diameter 16.3cm

Height 121 cm

Area :31.1725 cm?

Weight 1 89.71 gr
AH | AV g ~ Load B o]
01 010,0000 0 00,0000 | 0,2566
25| 0/0,0040 | 804{ 3,54 |0,1140 | 0,2577
50 0{0,0079| 110 | 4,87|0,1575 | 0,2587
i) 1{0,0119| 130| 5,75]0,1867 | 0,2597
100 510,0159 | 150 | 6,64 | 0,2164 | 0,2608

125] 12]0,0198 | 166 | 7,35]0,2406 | 0,2618

150 18[0,0238 | 170 | 7,52 | 0,2471 | 0,2629

175 2310,0278 | 175| 7,74 | 0,2554 | 0,2640

200 32{0,0317| 180 | 7,96 0,2637 | 0,2651

225| 39(0,0357 | 180 | 7,96 |0,2648 | 0,2661

250 | 44.4.0,0397.{ 170 | 7,52 |0,2512.{.0,2672

275 | 4910,0437 | 168 | 7,4310,2492 | 0,2684

300 | 53100476 | 160 | 7,08 0,2385 | 0,2695
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Sample Data
Load 12 kg
Diameter :6.3cm
Height 2.1 em
Area : 31.1725 cm?
Weight :90.64 gr
AH | AV | ¢ Load T o

0] 0]00000] 0l 0ol 00000]0,3823

251 0,0]0,0040 | 100| 4.42| 0,1414 |0,3838

50| 0,010,0079 | 180| 7,96| 0,2556 | 0,3853

751 1,010,0119] 200 8.85| 0,2853|0,3869

100 | 4,00,0159( 215| 9,51 03078 |0,3884

125] 50100198 | 220| 9,73 | 10,3162 | 0,3900

150 9,010,238 214| 9.47| 03090 | 0,3916

175112,0 | 0,0278 | 200 | 8,85 | 0,2900 | 0,3932

200 | 15,0 [ 0,0317 | 184 | 8,14] 10,2678 | 0,3948

225116,0 10,0357 170 | 7,52 | 0,2484 | 0,3964
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II1. SOIL + 20 % CKD + 20 % RHA (7-day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 20 March 2018
Tin Box : : A ‘B
Tin Box (empty) wl gram , 10,83 10,72
Tin Box (wet soil) W2 gram ‘ 14,36 15,67
Tin Box (dried soil) | w3 gram 13,29 14,15
‘Water Weight w4 = (w2-w3) gram 1,07 1,52
Dried Soil Weight w5 = (w3-wl) gram 2,46 3,43
Water Content | wé/ws x 100% 43,495 44,314
Average Water Content 43,905
Plastic Limit 43,905
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B. LIQUID LIMIT TEST

Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 20" March 2018
Test No. 1 Z 3 4
No. of Blows L/ 23 32 38
Tin Box 1-Left 1-Right 2-Left 2-Right 3-Left 3-Right 4-Left 4-Right
Tin Box Weight (empty) wt (gram) 15,36 13,85 17,09 19.92 15,49 14,85 9,7 9,22
Tin Box Weight (wet soil) w1l (gram) 40,17 41,43 46,67 52,4 41,42 44,16 37,94 38,55
Tin Box Weight (dry soil) w2 (gram) 31,45 31,89 36,53 40,59 32,66 34,32 28,59 29,81
Water Weight Ww=wl - w2 8,72 9,54 10,14 11,81 8,76 9,84 9,35 8,74
Dried Soil Weight Ws=w2 - wt 16,09 18,04 19,44 23,07 e b 19,47 18,89 20,59
Water Content w=(Ww/Ws)x 100% { 54,1952 | 52,8825 | 52,1605 51192 51,0192 | 50,5393 | 49,4971 42,4478 |
Average Water Content 53,53881782 51,67625905 50,77925539 45,9724393 J

Liquid Limit (LL)
w100
wl0

= 48.998 %
=34.883 %
=51.821 %

Flow Index (Ip

Plasticity Index (PI)

=LL —PL

=wl0—w100 =16.938 %

=5.0926 %
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Liquid Limit Chart
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C. DIRECT SHEAR TEST
SOIL + 20 % CKD + 20 % RHA (7-day curing time)
Project : Final Project
Location: Kasongan, Bantul, D. I. Yogyakarta
Date  :20" March 2018

Load (kg) | t (kg/em?) | o (kg/em®) ¢ =0.122 kg/em?
4 0,1817 0,1314 tan ¢ = 0.5038
8 0,2675 0,2629 4 =2674°
2 031492 | 03943
=gy & 7 =
50‘515 ' (i 5 i ;0.4000 O\ —l'—'"' e
10,40 - g _ y= !5038%+0,1?2 .E l i !
| b T8 | | 0,3000 - 1 =
b 3 ' | ‘ ll | !
02000 +——o | |
! : I
!
. oo ;
v ARl .
ey
10,0000 ! S !l E—
| - 000 020 040 060
EO;OO [ D . E = 1 [ f - = == 4kg U
0,00 0,10 0120 0,30 0,40 0,50 0,60 ‘ ----askg
G| — ]
. e & SO0 g
i ) B Tar
Z " 40 S
| |
0 100 200 300 400 0 100 255 =0 o
—emeein | —emeei
el 1] aH | --- - flg AH
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Sample Data
Load 4 kg
Diameter :6.3cm
Height :2.1cm
Area ¢ 31,1725 o
Weight :95.61 gr
AH |AV | ¢ Load T o)

0| 00,0000 0] 0,00 0,0000]0,1283

251 1100040 80 3,5410,1140|0,1288

50| 410,0079| 110 4.87]0,1575]0,1293

75| 810,0119] 120 531(0,1724{0,1299

100| 1500159 ] 125] 553]0,1803 ]0,1304

125| 1910,0198| 125| 5,5310,1810]0,1309

150 2300238 125| 5,530,1817]0,1314

175| 26 {0,0278 | 123 | 5,440,1795|0,1320

200 28 10,0317 | 1120 5,31 | 0,1759 | 0,1325
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Sample Data

Load : 8 kg

Diameter :63cm

Height 2.1 cm

Area :31.1725 cm?

Weight :99.73 gr
AH | AV (4 Load T a
0 0]0,0000 0 0 10,0000 | 0,2566
251 00,0040 | 75| 3,32{0,1069 | 0,2577
501 00,0079 120| 53110,1717 | 0,2587
5] 1100119 145 6,42 0,2084 | 0,2597
100| 6[00159| 165 7,3]0,2380 { 0,2608

125] 13100198 | 180 | 7,96 | 0,2605 | 0,2618

150 | 2210,0238 | 184 | 8,14 0,2675 | 0,2629

175] 26 [0,0278 | 183 | 8,1 |0,2673 | 0,2640

200 | 33 10,0317 | 180 7,9610,2637 | 0,2651

2254:36,(.0,0357 | 170 | 7,52 | 0,2502 {.0,2661
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Sample Data
Load 12 kg
Diameter :63cm
Height :2.1cm
Area : 31.1725 cm?
Weight : 99.99 gr
AH |AV | & Load T 5}

0| 00/00000| 0 0| 00000] 03850
25| 0,00,0040| 100| 442 0,1424] 03865
50 2,010,0079| 150 6,64 02147] 03880
75| 40/00119] 180] 7,96| 0258403896
100| 8000159 200] 8.85( 0.2885]03912
125 12,0 10,0198 | 210] 9.29| 03041103927
150 | 16,0 | 0,0238 | 216| 9,56| 0314203943
175 | 22,0 0,0278 | 2151 9,51 03138]0,3960
200 | 25,0 10,0317 200 | 8.85| 0,29320,3976
225 128,01 0,0357| 190 841 0,2798 10,3992
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IV. SOIL + 20 % CKD + 10 % RHA (28-day curing time)
A. PLASTIC LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 12t March 2018
v Tin Box A B
Tin Box (empty) w1l gram 16.98 18.17
Tin Box (wetsoil) | w2 gram 2N 25.42
Tin Box (dried soil) | w3 gram 21.15 | 23.35
~Water Weight w4 = (w2-w3) gram | 1.55 2.07
Dried Soil Weight w5 =(w3-wl)gram | 4.17 5.18
Water Content w4/w5 x 100% 37.170 | 39.961
Average Water Content 38.566
Plastic Limit 38.566
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B. LIQUID LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 12 March 2018
Test No. 1 2 3 4
No. of Blows 17 22 29 31
Tin Box 1-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left 4-Right
Tin Box Weight (empty) wt (gram) 10.44 10.46 10.46 10.57 13.56 13.86 13.61 13.49
Tin Box Weight (wet soil) w1l (gram) 51.8 46.15 41.62 49.28 41.52 44 47.11 39.2
Tin Box Weight (dry soil) w2 (gram) 39.59 35.65 32.53 38.02 33.73 35.62 37.82 32.03
Water Weight Ww=wl-w2 12.21 10.5 9.09 11.26 7.79 8.38 9.29 7.17
Dried Soil Weight Ws=w2 -wt 29.15 25.19 22.07 27.45 20.17 21.76 2421 18.54
Water Content w = (Ww/Ws) x 100% | 41.887 | 41.683 | 41.187 | 41.020 | 38.622 | 38.511 | 38.373 | 38.673
Average Water Content 41.785 41.104 38.566 38.523
Liquid Limit (LL) = 39.9295 % Flow Index (Iy) =wl0-wl00 =23.229 %,
w100 =43.801 % Plasticity Index (PI) =LL -PL =1.363 %
wl0 =20.572 %
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Liquid Limit Chart
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C. DIRECT SHEAR TEST
SOIL +20 % CKD + 10 % RHA (28-day curing time)
Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta
Date  : 12" March 2018

Load (kg) | T (kgfem?) G(kgcmz) ¢ =0.1523 kg/cm?
4 0.2149 0.1331 tan ¢ = 0.5085
8 0.2955 0.2618 #=2695"
12 0.3462 0.3912
0,50 ;
10,4000 T———————— - —
03000 ]
| _ :
i 1 X
052000 - Iy 1
' :
1 |
10,1000 E ]
I i
1
0,0000 e
0,00 0,50
e 4 kg 5
..... Bkg
o = 12kg
D
0,50 : — —— N R
0,45 A
0,40 SR B R SEER . i R
035 - e
0,30 i o
| 0,20 4—pm—nt— e,
0,15 b e
0,10 e isecan
0,05 {
| 0,00 T qodd | |
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kg | - !
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Sample Data
Load :4 kg
Diameter :6.3cm
Height 2.1 cm
Area :31.1725 cm?
Weight :93.14 gr
AH | AV & Boad i 1 5}

0} 0]0.0000 0] 0.00]0.0000 ! 0.1283

25| 4100040 40| 1.77]0.0570 | 0.1288

50 8[0.0079| 60| 2.61)0.0844 |0.1293

751 14100119 80| 3.54[0.1149 | 0.1299

100 160.0159 | 110 4.87[0.1587 |0.1304

1251 201 0.0198 | 115] 5.09|0.1666 | 0.1309

150 | 35(0.0238 | 135] 5.97]0.1962 | 0.1314

175 | 4510.0278 | 140 | 6.19|0.2042 | 0.1320

200 | 5410.0317] 146| 6.4610.214010.1325

2251 5910.0357| 146 | 6.46]0.2149 | 0.1331
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Sample Data
Load : 8 kg
Diameter 6.3 cm
Height 2.1 cm
Area : 31.1725 cm®
Weight : 98.41 gr
AH | A Load T G

0 | 0 [0.0000| 0 0 10.0000 | 0.2566

25 | 0 10.0040 | 100 | 442 | 0.1424 { 0.2577

50 | 4 10.0079 ] 160 | 7.08 | 0.2289 | 0.2587

75 | 6 10,0119 | 180 | 7.96 | 0.2584 | 0.2597

100 | 10 [ 0.0159 | 200 | 8.85 | 0.2885 | 0.2608

125 | 15 [0.0198 | 204 | 9.03 | 0.2955 | 0.2618

150 | 20 | 0.0238 | 190 | 8.41 | 0.2764 | 0.2629

175 | 24 | 0.0278 | 170 | 7.52 | 0.2481 | 0.2640
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Sample Data
Load 112 kg
Diameter :6.3cm
Height :2.1cm
Area : 31.1725 cm?
Weight : 100.98 gr
AH | AV g Load iy o

0 [ 0 10.0000| 0O 0 0.0000 | 0.3850
25 1 1.0 [ 0.0040 | 120 | 5.31 | 0.1710 |0.3865
50 { 2.0 [ 0.0079 | 180 | 7.96 | 0.2574 | 0.3880
75 | 8.0 0.0119]220| 9.73 | 03159 |0.3896
100 | 15.0 [ 0.0159 | 240 | 10.62 | 0.3462 | 0.3912
125 128.0 [ 0.0198 | 235 | 104 | 0.3404 |0.3927
150 ] 35.0 | 0.0238 | 222 | 9.82 | 0.3227 | 0.3943
175 | 45.0 | 0.0278 { 210 | 9.29 | 0.3065 | 0.3960
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V. SOIL + 20 % CKD + 15 % RHA (28-day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project
Location :Kasongan, Bantul, D.I. Yogyakarta

Date : 12% March 2018
Tin Box A B
Tin Box (empty) wl gram 14.57 15.1
Tin Box (wet soil) w2 gram 25.25 | 22.82
Tin Box (dried soil) | w3 gram 21.92 | 20.44
‘Water Weight w4 =(w2-w3) gram | 333 | 238
Dried Soil Weight wS = (w3-wl) gram 7.35 5.34
Water Content ‘ w4/w5 x 100% 45.306 | 44.569
Average Water Content 44,938
Plastic Limit 44.938




LaDOratorium iickanika i<andgan
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil

JI. Babarsarl No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

B. LIQUID LIMIT TEST

Project

: Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 12t March 2018
Test No. 1 2 3 4
No. of Blows 10 23 35 39
Tin Box 1-Left | 1-Right | 2-Left 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wi (gram) 15.41 13.91 16.95 17,38 15.76 16.16 14.2 14.21
Tin Box Weight (wet soil) w1l (gram) 54.01 54.36 49.75 47.34 49.79 47.13 37.93 45.58
Tin Box Weight (dry soil) w2 (gram) 41.33 41.35 39.53 37.93 39.36 37.83 30.99 36.43
Water Weight Ww=wl - w2 12.68 13.01 10.22 9.41 10.43 9.3 6.94 915
Dried Soil Weight Ws =w2 - wt 25.92 27.44 22.58 20.58 23.6 21.67 16.79 2229
Water Content w=(Ww/Ws)x.100% | 48.919 | 47412 | 45.261 45.724 | 44.194 | 42916 | 41.334 | 41.179
Average Water Content 48.166 45.493 43.556 41.257

Liquid Limit (LL)
w100
wl0

=45.003 %
= 48.298 %
=28.525 %

Flow Index (Ip)
Plasticity Index (PI)

=wl0—-wl100 =19.773 %

=LL -PL

=0.0648 %
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Liquid Limit Chart
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C. DIRECT SHEAR TEST

SOIL +20 % CKD + 15 % RHA (28-day curing time)

Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta

Date : 12t March 2018
Load (kg) | ¥ (kg/em’) | o (kefem?)
4 0.2010 0.1299
8 0.2786 0.2597
12 0.3651 0.3943

0,20 — e —
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0,05 P
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Sample Data
Load 4 kg
Diameter 16.3cm
Height :2.1cm
Area :31.1725 em?
Weight :93.82 gr
AH | AV € Load T (8]

0 | 0 {00000 | 0 | 000 |0.0000]0.1283
251 3 100040 | 75 | 3.32 | 0.1069 | 0.1288
50 | 7 10.0079 | 110 | 4.87 |[0.15750.1293
75 114 | 00119 | 140 | 6.19 |0.2010 | 0.1299
100 | 16 | 0.0159 | 129 | 5.71 |0.1861 | 0.1304
1251 .20 | 0.0198 | 120 | 531 |0.1738 | 0.1309
1501 22 | 0.0238 | 101 | 447 |0.1469 | 0.1314
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Sample Data
Load : 8 kg
Diameter 16.3 cm
Height :2.1 cm
Area :31.1725 cm?
Weight :93.81 gr
AH | AV € Load T c

0 | 0 [0.0000] 0O 0 10.0000 | 0.2566
25 1 4 10.0040 | 100 | 4.42 | 0.1424 | 0.2577
50 | 8 |0.0079 | 150 | 6.64 | 0.2147 | 0.2587
75 | 13 ] 0.0119 | 194 | 8.58 | 0.2786 | 0.2597
100 | 25 | 0.0159 | 190 | 8.41 | 0.2741 | 0.2608
125 | 28 | 0.0198 | 178 | 7.88 | 0.2579 | 0.2618
150 | 30 | 0.0238 | 160 | 7.08 | 0.2327 | 0.2629
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Sample Data
Load 112 kg
Diameter : 6.3 cm
Height 22 om
Area :31.1725 cm?
Weight 2932 or
AH | AV | <& Load T G

0 ] 0 10.0000] 0 0 0.0000 | 0.3850
25 1 0.0 [0.0040 | 124 | 549 | 0.1768 | 0.3865
50 | 0.0 {0.0079 196 8.67 | 0.2804 | 0.3880
75 | 5.0 [0.0119 235 ] 104 | 0.3376 | 0.3896
100 | 8.0 [0.0159 249 | 11.02 | 0.3592 | 0.3912
1251 10.0 [ 0.0198 | 251 | 11.11 | 0.3636 | 0.3927
150 | 15.0 | 0.0238 | 251 | 11.11 | 0.3651 | 0.3943
175 | 20.0 | 0.0278 | 249 | 11.02 | 0.3636 | 0.3960
200 { 22.0 1 0.0317 1 220 | 9.73 | 0.3224 |0.3976
225 [24.0 | 0.0357 [ 206 | 9.12 | 0.3034 | 0.3992
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VI. SOIL + 20 % CKD + 20 % RHA (28-day curing time)
A. PLASTIC LIMIT TEST
Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 12" March 2018
Tin Box A B
Tin Box (empty) wl gram 15.34 14.24
Tin Box (wet soil) w2 gram 19.82 19.47
Tin Box (dried soil) | w3 gram 18.31 17.74
Water Weight w4 = (w2-w3) gram 1.51 WS
Dried Soil Weight w5 = (w3-wl) gram 2.97 349
Water Content wd/wS x 100% 50.8418 | 49.429
Average Water Content 50.135
Plastic Limit 50.135
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B. LIQUID LIMIT TEST

Project

: Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 12" March 2018
Test No. 1 2 3 4
No. of Blows 1174 23 32 38
Tin Box 1-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 15.36 13.85 17.09 17.52 15.49 14.85 9.7 9.22
Tin Box Weight (wet soil) w1l (gram) 40.17 | 41.43 46.67 524 41.42 | 44.16 37.94 38.55
Tin Box Weight (dry soil) w2 (gram) 31.45 31.89 36.53 40.59 32.66 34.32 28.59 29.81
Water Weight Ww=wl-w2 8.72 9.54 10.14 11.81 8.76 9.84 935 8.74
Dried Soil Weight Ws=w2 -wi 16.09 18.04 19.44 | 23.07 17.17 19.47 18.89 20.59
Water Content w = (Ww/ Ws)x 100% | 54.195 | 52.882 | 52.160 | 51.192 | 51.019 | 50.539 | 49.497 | 42.448
Average Water Content 53.538 51.676 50.779 45.972

Liquid Limit (LL)
w100
wl0

=51.2905 %
=56.089 %
=27.298 %

Flow Index (Iy) =

Plasticity Index (PI) =

wl0 — w100 =28.791 %

LL-PL

=1.155%
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Liquid Limit Chart
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C. DIRECT SHEAR TEST

Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta

Date

: 12 March 2018

Load (kg)

4

0.1325

8

0.2640

12

0.3992

SOIL + 20 % CKD + 20 % RHA (28-day curing time)

¢ =0.1565 kg/cm’

tan ¢ = 0.5492

$=2878°
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Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil

J1. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

Sample Data

Load :4 kg

Diameter :6.3 cm

Height $2.1 e

Area :31.1725 cm?

Weight 19421 gr
AH | AV &2 Load 1:7 o
0 | 0 ]0.0000] 0 | 0.00 [0.0000]0.1283
25 1 0 {00040 | 30 | 1.33 |0.0428 | 0.1288
50 1 0 100079 80 | 3.54 [0.11450.1293
75 1 3 10.0119| 100 | 4.42 |0.14350.1299
100 8 |0.0159 | 130 | 5.75 [0.18740.1304

125 ] 13 [ 0.0198 | 145 | 6.42 |0.2101 | 0.1309
150 | 20 | 0.0238 | 152 | 6.73 '| 0.2212 | 0.1314
1757 28 10.0278°1 152 6.73 | 0:22211°0.1320
200 | 32°1°0.0317 | 152 |n6.73 | 0:2230 | 0:1325
225 | 35 10.0357 | 151 | 6.68/]0.2222 | 0.1331
250144 1 0.0397 | 140 | 6.19 ]0.2068 | 0.1336
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Fakultas Teknik - Program Studi Teknik Sipil

JI. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

Sample Data

Load :8kg

Diameter :6.3¢cm

Height +2.1 6m

Area :31.1725 ¢cm?

Weight :94.09 gr
AH | AVéliSE Load T o)
0 | 0 |0.0000| O 0 | 0.0000 | 0.2566
25 1 0 {00040 | 70 | 3.1 |0.0998 | 0.2577
50 | 0 [0.0079| 95 | 4.2 |0.1358 | 0.2587
75 1 2 10.0119( 125 | 5.53 | 0.1795 | 0.2597
100 5 [0.0159] 180 ! 7.96 | 0.2595 | 0.2608

125 | 10 | 0.0198 | 196 | 8.67 | 0.2838 | 0.2618
150 | 18 [0.0238 | 208 | 9.2 |0.3023 | 0.2629
1751 25 | 0.0278 | 215 |-9.51 | 0.3138 | 0.2640
200 | 30 | 0.0317 | 204 | 9.03 | 0.2992 | 0.2651
225 | 38 [0.0357 | 190 | 8.41 |0.2798 | 0.2661




Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA
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Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

Sample Data
Load 12 kp
Diameter :6.3 cm
Height :2.1cm
Arca : 31,1725 cm?
Weight :98.2 gr
AH | AV € Load T o

0 | 0.0 [0.0000f 0O 0 0.0000 | 0.3850
25 1 3.0 {0.0040 | 80 | 3.54 | 0.1140 | 0.3865
50 | 5.0 [0.0079 | 150 | 6.64 | 0.2147 | 0.3880
75 1 7.0 00119190 | 841 | 0.2730 |0.3896
100 12.0 | 0.0159 | 210 | 9.29 | 0.3028 | 0.3912
125 (17.0]0.0198 {219 | 9.69 | 0.3171 |0.3927
150 | 20.0 | 0.0238 | 235 | 10.4 | 0.3418 | 0.3943
175125.0 | 0.0278 | 250 | 11.06 | 0.3649 |0.3960
2001 29.0 [ 0.0317 | 252 | 11.15 | 0.3694 |0.3976
2251 32.010.0357 | 251 | 11.1 4 0.3696 | 0.3992

250 136.0 | 0.0397 | 236 | 10.44 | 0.3488 | 0.4009
2751 41.0.{ 0.0437{ 2104 9.29 | 0.3116 {0.4025




Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil

JIi. Babarsari No. 44 Yogyakarta 55281 Iindonesia
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VII. SOIL + 20 % CKD + 10 % RHA (36-day curing time)
A. PLASTIC LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 19 March 2018
Tin Box A B
Tin Box (empty) w1l gram 9,23 13,86
Tin Box (wet soil) w2 gram 12,79 16,71
Tin Box (dried soil) | w3 gram 11,69 15,88
Water Weight w4 = (w2-w3) gram 1,1 0,83
Dried Soil Weight w5 = (w3-wl) gram 2,46 2,02
Water Content wé4/wS5 x 100% 44715 | 41,089
Average Water Content 42902
Plastic Limit 42,902
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B. LIQUID LIMIT TEST
Project : Final Project

Location : Kasongan, Bantul, D.I. Yogvakarta

Date : 19" March 2018
Test No. 1 2 3 4
No. of Blows 15 18 31 36
Tin Box I-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left 4-Right
Tin Box Weight (empty) wit (gram) 10,43 9.67 13,62 13,69 10,46 10,56 13.56 13,87
Tin Box Weight (wet soil) w1l (gram) 44 61 48,52 60,17 66,41 41,17 42.69 40,72 45,08
Tin Box Weight (dry soil) w2 (gram) 34,28 | 3643 | 47,13 | 50,13 | 32,19 | 3348 | 33,84 | 36.85
Water Weight Ww =wl - w2 10,33 12,09 13,04 16,28 8,98 9.21 6,88 8.23
Dried Soil Weight Ws=w2 - wt 23,85 26,76 33,51 36,44 2173 22,92 20,28 22,98
Water Content w = (Ww /Ws) x 100% | 43,312 | 45,179 | 38,914 | 44,676 | 41,325 | 40,183 | 33,925 | 35.814
Average Water Content 44 246 41,795 40,754 34,869

Liquid Limit (LL) =42.9075 %
w100 =45.801 %
wl0 =28.44 %

Flow Index (Ir)

Plasticity Index (PI)

=wl0-w100 =17.361 %

=LL-PL

=0.005 %
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Liquid Limit Chart
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C. DIRECT SHEAR TEST
SOIL +20 % CKD + 10 % RHA (36-day curing time)

Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta
Date  : 19" March 2018

Load (kg) | T (kgem’) | ¢=0,0671 ke/em?
8 03005 | 0,265 ",
12 0,3972 0,3976

0,50 :
G40 / < 0,4000 f==— —
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Sample Data
Load 14 kg
Diameter :6.3cm
Height :2.1 cm
Area :31.1725 cm?
Weight :96.70 gr
AH | AV | 'gd Tioad I St o

0 | 0 |00000f O 0,00 | 0,0000 | 0,1283

25 1 5 10,0040 65 | 2,83 |0,0911|0,1288

50 | 8 [0,0079 | 105 | 4,65 |0,1504 |0,1293

75 [ 14 10,0119 115 | 5,09 |0,1653 | 0,1299

100 21 |0,0159 118 | 5,22 [0,1702 | 0,1304

1251 29 {0,0198 | 119 | 5,27 | 0,1725 | 0,1309

150 | 35 | 0,0238 | 115 | 5,09 |0,1673 | 0,1314

175| 40 10,0278 | 110 | 4,87 |0,1607 | 0,1320
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Sample Data
Load : 8 kg
Diameter :6.3cm
Height :2.1'cm
Area :31.1725 cm?
Weight :93.93 gr
AH |AV | (& Load T o

0 | 0 {0,0000! 0O 0 10,0000 | 0,2566

251 0 10,0040 | 90 | 3,98 |0,1282 | 0,2577

50 | 3 10,0079 | 140 | 6,19 |0,2002 | 0,2587

75 | 5 10,0119 170 | 7,52 | 0,2441 | 0,2597

100 { 10 [ 0,0159 { 190 | 8,41 [0,2741 | 0,2608

1251 16 | 0,0198 | 197 | 8,72 | 0,2854 | 0,2618

150 | 24 |0,0238 | 205 | 9,07 | 0,2981 | 0,2629

175 | 30 | 0,0278 | 205 | 9,07 |0,2993 | 0,2640

200 (1 39 | 0,0317] 205 | 9,07 | 0,3005 | 0,2651

225 | 45 10,0357 | 200 | 8,85 | 0,2944 | 0,2661

250.| 51 |0,0397 | 180 | 7,96 [0,2659 | 0,2672
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Sample Data

Load 112 kg

Diameter :6.3 cm

Height :2.1 cm

Area :31.1725 em?

Weight : 103.71 gr
AH | AV g Load T o
0 [ 0 |0,0000{ 0 0 0,0000 | 0,3850
25 1 0 |0,0040 | 120 5,31 | 0,1710 | 0,3865
50 | 4 100079170 | 7,52 | 0,2432 | 0,3880
750 6 [0,0119]210] 929 | 0,3016 | 0,3896
100 8 |0,0159 (240 | 10,62 | 03462 | 0,3912

125 18 | 0,0198 | 258 | 11,42 | 0,3738 |0,3927

150 | 25 |0,0238 | 268 | 11,86 | 0,3897 |0,3943

175 31 |0,0278 [ 271 | 11,99 | 0,3956- ] 0,3960

200 | WwebbdlLLl271 1 11,99 | 0,3972 10,3948

225 |, 44 [0,03571260] 11,54, | 0,3829 10,3992

250 | 49 |0,0397 | 250 | 11,06 | 0,3695 | 0,4009

275 | 53 10,0437 [2204-9,73 | 03264 | 0,4025
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VIIL SOIL + 20 % CKD + 15 % RHA (36-day curing time)
A. PLASTIC LIMIT TEST

Project : Final Project
Location : Kasongan, Bantul, D.I. Yogyakarta
Date : 19t March 2018
Tin Box A B
Tin Box (empty) | wl gram 9,98 10,34
Tin Box (wet soil) w2 gram 12,63 | 13,69
Tin Box (dried soil) | w3 gram 11,85 12,7
Water Weight - | w4 = (w2-w3) gram 0,78 0,99
Dried Soil Weight w5 = (w3-wl) gram 1,87 2,36
Water Content wa/w5 x 100% 41,711 | 41,949
Average Water Content 41,830
Plastic Limit , 41,830
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B. LIQUID LIMIT TEST

Project : Final Project

Location : Kasongan, Bantul, D.I. Yogyakarta

Date : 19" March 2018

Test No. 1 2 3 4
No. of Blows 15 19 28 39
Tin Box 1-Left | 1-Right | 2-Left | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wit (gram) 14,68 16,91 15,32 15,13 17,6 17,47 14,44 13,84
Tin Box Weight (wet soil) w1 (gram) .35 55,57 | 2U:a9 50,47 | 53,23 51,94 | 47,63 46,15
Tin Box Weight (dry soil) w2 (gram) 4091 | 4198 | 3859 | 3824 | 4131 | 40,38 | 36,91 | 35,66
Water Weight Ww =wl - w2 14,44 18,59 12:3 12,23 11,92 11,56 10,72 10,49
Dried Soil Weight Ws =w2 -wt 26,23 25,07 2327 23,11 25,71 22,91 22,47 21,82
Water Content w = (Ww / Ws) x 100% | 55,051 | 54,208 | 52,858 | 52921 | 50,274 | 50,458 | 47,708 | 48,075
Average Water Content 54,630 52,889 50,366 47,892

Liquid Limit (LL) =51.512 % Flow Index (Iy) =wl0—wl00 =24.696 %

w100 =55.628 % Plasticity Index (PI) =LL —-PL = 3783 %

wl0 =30.932 %
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Liquid Limit Chart
160

140

120

100

80

Water Content

60

:--_-:--__---;‘“;;_‘;;";"E#aa-—m--—-m_-._.—-._____ = -

40 b e

y = [0.2 748X+ 58,32
20,986

20

e Es e s
l

10 25 100
No of Blows



Laboratorium Mekanika Tanah
UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil
JI. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

C.DIRECT SHEAR TEST
SOIL + 20 % CKD + 15 % RHA (36-day curing time)

Project : Final Project

Location: Kasongan, Bantul, D. I. Yogyakarta
Date  : 19" March 2018

Load (ke) | 7 (kgfem?) | o (kg/em
4 02203 | 0,1309
g 03332 | 02618
12 0,4742 0,3943

¢ = 0.0896 kg/cm®
tan ¢ =0.9642
¢ =43.96"°
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Sample Data
Load 14 kg
Diameter :6.3 cm
Height 2.1 cm
Area :31.1725 cm?
Weight :101.11 gr
AH |AV | ¢ Load T o)

0 | 0 [00000f 0 | 000 |0,0000{0,1283

25 | 0.10,0040 60 | 2,61 |0,0841 | 0,1288
50| 4 10,079 90 | 3,98 |0,1287 | 0,1293
754 9 p0;0019] 125 | 553 |0,4795 10,1299

100 | 18 [ 0,0159 | 145 | 6,42 |0,2093 | 0,1304

125 ] 25 10,0198 | 152 | 6,73 |0,2203 | 0,1309

150 | 32 10,0238 | 140 | 6,19 |0,2034 | 0,1314

175 | 41 10,0278 | 140 | 6,19 |0,2042 | 0,1320

200 | 42 [ 0,0317| 135 | 597 |0,1978] 0,1325
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Sample Data

Load : 8 kg

Diameter 6.3 cm

Height 2.1

Area 31.1725 em®

Weight :110.11 gr
AH [AV | & Load 1 (o]
0 | 0 {0,0000] 0 0 0,0000 ! 0,2566
25 | 0 |0,0040 | 110 | 4,87 10,1569 | 0,2577
50 | 0 [0,0079|160| 7,08 |0,2289 | 0,2587
75 1 2 |0,0019]205] 9,07 |0,2945 | 0,2597
1001 4 |0,0159]225{ 9,96 {0,3247 [ 0,2608
1251 7 10,0198 [ 230 | 10,18 | 0,3332 | 0,2618
150 | 14 |0,0238 | 225| 9,96 |0,3273 | 0,2629
175 | 21 10,0278 | 218 | 9,65 |0,3184 | 0,2640
200 | 26 |0,0317 | 200 | 8,85 |0,2932 | 0,2651
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Sample Data
Load 12 kg
Diameter :6.3cm
Height :2.1cm
Area :31.1725 cm?
Weight 1 98.84 gr
AHI AV & Load I c

0 | 0 00000 O 0 | 0,0000 |0,3850

25 | 2 10,0040 120 | 531 | 0,1710 | 0,3865

50 | 5 100079|180| 7,96 | 02574 |0,3880

75 | 10 10,0119 {230 10,18 | 0,3305 | 0,3896

100 | 15 | 0,0159 { 280 | 12,39 | 04039 | 0,3912

1251 21 10,0198 | 310 | 13,72 | 0,4490 |0,3927

150 | 32 |0,0238 | 326 | 1443 | 0,4742 | 0,3943

175 | 45 |0,0278 | 318 | 14,08 | 0,4646 | 0,3960

2001 52 |0,0317 [ 280} 12,39 | 04105 |0,3976
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IX. SOIL + 20 % CKD + 20 % RHA (36-day curing time)
A. PLASTIC LIMIT TEST

Project : Final Project
Location :Kasongan, Bantul, D.I. Yogyakarta
Date : 19t March 2018
Tin Box A B
Tin Box (empty) wl gram 10,75 10,75
Tin Box (wet soil) w2 gram 20.23 17,85
Tin Box (dried soil) | w3 gram ‘ 16,84 15,34
Water Weight w4 = (W2-w3) gram 3,39 2,81
Dried Soil Weight w5 = (w3-wl) gram 6,09 4,59
Water Content wé/wS x 100% 55,665 | 54,684
Average Water Content 55,115
Plastic Limit : 95,175
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UNIVERSITAS ATMA JAYA YOGYAKARTA

Fakultas Teknik - Program Studi Teknik Sipil

JI. Babarsari No. 44 Yogyakarta 55281 Indonesia
Telp. +62-274-565411 ext. 2052, Fax. +62-274-487748

B. LIQUID LIMIT TEST

Project : Final Project
Location :Kasongan, Bantul, D.L Yogyakarta
Date : 19t March 2018
Test No. 1 2 : 3 4
No. of Blows 17 23 , 30 35
Tin Box 1-Left | 1-Right | 2-Teft | 2-Right | 3-Left | 3-Right | 4-Left | 4-Right
Tin Box Weight (empty) wt (gram) 13,85 1721 1721 153 15.25 15,08 15,82 16,91
Tin Box Weight (wet soil) wl (gram) 56,77 50,22 48,9 46,13 50,07 49,55 51,79 47,2
Tin Box Weight (dry soil) w2 (gram) 40,73 38,07 e g 34,61 37,24 37,01 39.07 36,61
Water Weight Ww=wl - w2 16,04 12,18 11,63 P2 12,83 12,54 12.72 10,59
Dried Soil Weight Ws=w2 - wt 26,88 20,86 20,06 19,31 21,99 21,93 2325 19,7
Water Content w = (Ww LWs).x 100% | 59,673 | 58,245 | 57,976 | 59,658 | 58,345 | 57,182 | 54,710 | 53,756
Average Water Content 58,959 58,817 57,763 54,233
Liquid Limit (LL) =57.746 % Flow Index (Iy) =wl0 - w100 =21.87 %
w100 =61.391 % Plasticity Index (PI) =LL —~PL =2'571 %
wl0 =39.521 %
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K/

C.DIRECT SHEAR TEST
SOIL + 20 % CKD + 20 % RHA (36-day curing time)
Project : Final Project
Location: Kasongan, Bantul, D. I. Yogyakarta
Date  : 19" March 2018

Load (kg) | O (kg/em’) ¢=0.161 kg/cm?
8 04114 0,2618
¢ =41.60"
12 0,5067 0,3992
0,60 {
T | 0,6000 ,
0,50 : =4 +8;161 | |
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| | |
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Sample Data
Load 14 kg
Diameter :6.3cm
Height :2.1cm
Area :31.1725 em®
Weight :94.89 gr
AH |AV | ¢ Load T a

0 [ 0100000 0 | 0,00 {00000 |0,1283

25 | 4 (0,040 80 | 3,54 | 0,1140 | 0,1288

50 | 10 | 0,0079 | 120 | 5,31 | 0,1717 | 0,1293

75 | 15 10,0119 | 150 | 6,64 | 0,2156 | 0,1299

100 | 2t | 0,0159 | 175 | 7,74 | 0,2523 | 0,1304

125 | 30 | 0,0198 | 185 | 8,19 | 0,2681 | 0,1309

150 | 39 | 0,0238 | 180 | 7,96 | 0,2616 | 0,1314

175 | 44 | 0,0278 | 170 | 7,52 | 0,2481 | 0,1320

200 | 47 10,0317} 160 | 7,08 | 0,2346 | 0,1325
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Sample Data
Load :8kg
Diameter ;6.3 cm
Height ;2.1 cm
Area :31.1725 em®
Weight 1993 gr
AH AV | & Load g .

0 | 0 10,0000 O 0 10,0000 | 0,2566

25 | 0 10,0040 100 | 442 | 0,1424 | 0,2577

50 | 0 [0,0079 | 185 819 | 0,2648 | 0,2587

75 | 5 10,0119 235! 104 | 03376 | 0,2597

100 { 10 [ 0,0159 {270 | 11,95 | 0,3895 | 0,2608

125 | 17 [ 0,0198 | 284 | 12,57 | 04114 | 0,2618

150 | 25 [ 0,0238 | 264 | 11,68 | 0,3838 | 0,2629

1751 30 | 0,0278 | 230 | 10,18 | 0,3359 | 0,2640
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Sample Data

Load :12kg

Diameter :6.3cm

Height =21 em

Area :31.1725 em?

Weight :102.35 gx
AH | AV 48 E Load 1 o
0 0 [0,0000( 0 0 0,0000 | 0,3850
25 0 10,0040 | 144 | 6,37 | 0,2052 | 0,3865
50 0 (00079204 9,03 | 0,2920 | 0,3880
75 1 10,0119 {248 | 10,97 | 0,3562 | 0,3896
100 2 {0,0159 (280 12,39 | 04039 |0,3912
125| 3 |0,0198|304| 1346 | 04405 |0,3927
150 7 [0,0238|320| 14,17 | 0,4657 {0,3943
175 11 |0,0278 | 336 | 14,87 | 04907 | 0,3960
200 | 15 10,0317 | 340 | 15,05 | 0,4986 | 0,3976
2251 16 |0,0357 | 344 | 1523 |/ 0,5067 | 0,3992
250 21 10,0397 |314| 13,9 | 04643 |0,4009
275122 10,0437 | 294 | 13,01 | 10,4364 | 0,4025
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