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t¢ == Testana Engineering, Inc. a1. BORING LOG BOREHOLE #: DB-1
PROJECT : Jembatan Taman Sengkaling DATE OF TESTING : May 2018. GROUND WATER LEVEL :-7.0m
LOCATION: UMM, JI. Raya Tlogomas 246, Malang. DEPTH 120 m GROUND SURFACE LEVEL : -
DEPTH, STANDARD ATTERBERG
m, SOIL DESCRIPTION PENETRATION TEST SIRENGIH TEST LIMITS v | es | eo | s
0 10 20 30 40 50| TYPE Cc ¢ 0 20 40 60 80 100
0 Ars I 30 32 47
1 Silt and clay, brown, some sand, ] uct | 046 | - O\ 168 | 254 | 1.00 | 82
trace gravel, stiff consistency. & 10
2 N
0 \~~\~ L
™~
3 M Boulder with RQD = 20 - 50%, grey, \;50
4 ¥ very dense. 1
5 411 |
] 6 >50 @
®_152| Sand and gravel, grey,
7 1% contain cobble at 6.0-6.5m,
=] wZ very dense. 50 l
8 -':0.::0
. :“2 Silt and clay, greyish brown,
—.-T7 some sand, trace gravel, 550 &
10 "5,-,( hard consistency.
i BB 2324 30
1n_1% & UcT | 069 | - [ €A 190 | 253 | 065 | 93
124 . : >50 ¢
12_]. 7 x] Silt and sand, brownish grey,
] .K,;.' trace gravel, hard consistency.
13 %
120 >50 ¢
14 Pk
5 1] Boulder with RQD = 25%, grey.
- “}3:61 Sand and gravel, grey, very dense. ‘ >50 ¢
17 Boulder with RQD = 40%, grey.
CA >50
18_Joo 1
0
{6 _'.6?: Sand and gravel, grey, very dense.
1o:1/ >50 @
20 cz N
End of Boring
NOTE : Z = Undisturbed sample SPT = Standard penetration test (blows / ft) O =Wn = Moisture content, %
0to 10 % = Trace [ = sPT UU = Triaxial, Unconsolidated undrained ® =Wp = Plastic limit, %
10 to 20 % = Little CU = Triaxial. Consolidated undrained A =Wt = Liquid limit, %
2010 35 % = Some IX = Core sample Vane = Vane shear test Y = Bulk density, /m*
351050 % = And ¢ = Cohesion intercept, kg/cm?>  UCT = Unconfined compression strength, kg/cm? Gs = Specific gravity
¢ = Internal friction angle, deg QT = Direct shear, quick test. eo = Void ratio
Sr = Saturation, %
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Soil Testings & Research Administration.

A.2.1. GRAIN SIZE DISTRIBUTION

Project : Jembatan Taman Sengkaling. Date of testing  : 27/05/2018
Location : UMM, JI. Raya Tlogomas 246, Malang. Boring/depth :DB-1/0.50-1.00 m
Sieve Analysis Hydrometer
Sieve opening  mean % Cumulative % Time Actual Hyd. Corr. Hyd. Effective  Hyd. Corr. % finer Lt K D, mm CLAY SILT SAND GRAVEL
No (mm)  weight retained % retained finer (min) reading  reading depth only for 100 fine [modium to coarse
(Ra) (Ro) L(cm)  meniscus (R) . AT
1.5"  38.100 0.00 0.00 0.00 100.00 0.25 51 48.8 7.8 52 61.40 31.200 0.01264  0.071 g /"""
1.0"  25.400 0.00 0.00 0.00 100.00 0.5 48 458 8.3 49 57.62 16.600 0.01264  0.051 E 60
3/4"  19.000 0.00 0.00 0.00 100.00 1 43 40.8 9.1 44 51.33 9.100 0.01264  0.038 Zz /’
3/8"  9.500 5.83 1.94 1.94 98.06 2 38 358 9.9 39 45.04 4.950 0.01264  0.028 :\'; 40 4
4 4.750 13.32 4,44 6.38 93.62 3 35 328 10.4 36 41.27 3.467 0.01264  0.024 20 ...-_-“"""
8 2.360 26.05 8.68 16.07 84.93 4 33 308 10.7 34 38.76 2675 0.01264  0.021
16 1.180 15.14 5.05 20.11 79.89 8 30 278 118 31 34.98 1.400 0.01264 0.015 0
30 0.600 10.30 3.43 23.55 76.45 16 28 258 11.5 29 32.46 0.719 0.01264  0.011 0.001 0.01 0.1 1 10 100
40 0.300 7.84 261 26.16 73.84 30 26 238 1.9 27 29.94 0.397 0.01264  0.008 GRAIN DIAMETER (mm)
100  0.150 26.70 8.90 35.06 64.94 60 24 21.8 12.2 25 27.43 0.203 0.01264  0.006
200 0075 1052 351 38.57 61.43 120 22 19.8 125 23 24.91 0.104 0.01264  0.004 Visual description : Silt and clay, brown, some sand, trace gravel.
TOTAL 116.70 38.57 - - 24 hrs 20 17.8 12.9 21 22.40 0.009 0.01264  0.001 Soil classification (USCS) : ML.
A.2.2. GRAIN SIZE DISTRIBUTION
Project : Jembatan Taman Sengkaling. Date of testing ~ : 27/05/2018
Location : UMM, JI. Raya Tlogomas 246, Malang. Boring/depth :DB-1/10.50 - 11.00 m
Sieve Analysis Hydrometer
Sieve opening  mean %  Cumulative % Time Actual Hyd. Corr. Hyd. Effective  Hyd. Corr. % finer Lt K D, mm CLAY SILT SAND GRAVEL
No (mm) weight retained % retained  finer (min)  reading reading depth only for 100 il ] it antod
(Ra) (Rc) L (cm)  meniscus (R) /
1.5"  38.100 0.00 0.00 0.00 100.00 0.25 50 47.8 79 51 20.65 31.600 0.01268  0.071 80 A
1.0"  25.400 0.00 0.00 0.00 100.00 0.5 48 45.8 8.3 49 19.78 16.600 0.01268  0.052 E 60
3/4"  19.000 0.00 0.00 0.00 100.00 1 44 41.8 8.9 45 18.06 8.900 0.01268  0.038 z /
3/8"  9.500 0.00 0.00 0.00 100.00 2 40 37.8 9.6 41 16.33 4.800 0.01268  0.028 Ii; 40 ‘
4 4.750 0.00 0.00 0.00 100.00 3 37 348 10.1 38 156.03 3.367 0.01268  0.023 ° d
8 2.360 27.46 9.156 9.15 90.85 4 34 31.8 10.5 35 13.74 2625 0.01268  0.021 20 o
16 1.180 7378 2459 33.75 66.25 8 32 29.8 10.9 33 12.87 1.363 0.01268  0.015 0
30 0.600 60.48 20.16 53.91 46.09 16 30 278 112 31 12.01 0.700 0.01268  0.011 0.001 0.01 0.1 1 10 100
40 0.300 3026  10.09 63.99 36.01 30 28 258 11.5 29 11.14 0.383 0.01268  0.008 GRAIN DIAMETER (mm)
100  0.150 38.07 12.69 76.68 23.32 60 26 238 11.9 27 10.28 0.198 0.01268  0.006
200 0.075  6.92 2.31 78.99 21.01 120 24 21.8 12.2 25 9.42 0.102 0.01268  0.004 Visual description : Silt and sand, brownish grey, trace gravel.

TOTAL 236.97 78,99 - - 24 hrs 22 19.8 12.5 23 8.55 0.009 0.01268  0.001 Soil classification (USCS) : SM.




te=

TESTANA ENGINEERING, INC.

Soil Testings & Research Administration.

Project
Location

Boring no.

A.3.1. UNCONFINED COMPRESSION TEST

- Jembatan Taman Sengkaling.

: UMM, JIi. Raya Tlogomas 246,
Malang.
: DB-1

Sample depth : 0.00-1.00 m
Date of testing : 22/05/2018
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STRAIN (%)

SHEAR STRESS (kg/cm?)

(U)ndisturbed / (R)emolded : U (UU) R (UU)
qu, kg/cm2 : 0.93 0.65
Strain at failure, % 0 3.29 3.29
Cu, kg/cm2 1 0.46 0.32
Modulus, E (kg/cm2) . 68.40 47.88
Modulus sec, ES0 (kg/cm2) : 47.18 33.22
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A.3.2. UNCONFINED COMPRESSION TEST

- Jembatan Taman Sengkaling.
- UMM, JI. Raya Tlogomas 246,
Malang.

. DB-1

Sample depth : 10.50-11.00m
Date of testing : 22/05/2018
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A.4.1. CONSOLIDATION TEST

Project  : Jembatan Taman Sengkaling. Test No -
Location : UMM, JI. Raya Tlogomas 248, Malang. Date : 22/05/2018
Boring No : DB-1 Testedby :BR
Depth :0.50-1.00 m Checked by : JP
Aparatus
ring height, cm = 1.95 Gs = 254 Ws,solid weigth (gr) = 49.71
diameter, cm = 505 eo = 1.00 2Ho,solid height (cm) = 0.98
A area, cm? = 20.03
Applied  Final Dial Height Void 2H-2Ho Fitting time (sec) CV, Coef of consolidation
pressure dial change 2H (cm) height e=
P (kg/em?) reading 2H-2Ho 2Ho t90 t50 0.848H%/t90 0.197Ht50
0.00 1.000 1.950 0.973 0.996
0.102 240.00 3.19E-03
0.25 0.898 1.848 0.871 0.891
0.046 375.00 1.88E-03
0.50 0.852 1.802 0.825 0.844
0.088 375.00 1.75E-03
1.00 0.765 1.715 0.737 0.755
0.084 375.00 1.58E-03
2.00 0.680 1.630 0.653 0.668
0.099 375.00 1.41E-03
4.00 0.581 1.531 0.554 0.567
0.080 375.00 1.26E-03
8.00 0.501 1.451 0.474 0.485
-0.005
4.00 0.506 1.456 0.479 0.490
-0.006
2.00 0.512 1.462 0.485 0.496
-0.006
1.00 0.518 1.468 0.491 0.502
-0.010
0.50 0.528 1.478 0.501 0.513
-0.010
0.25 0.538 1.488 0.511 0.523
Before After
Liquid Limit (%) 47 Sample height (cm) 1.95 1.49
Plasticity Index (%) 17 Water content (%) 32.0 20.6
Specific Gravity 2.54 Dry unit weight (ar/cm®) 127 1.67
Preconsolidation pressure (ka/cm?) 0.42 Void ratio .00 0.52
Effective overburden pressure (ka/cm?) 0.13 Saturation 82 100
Po| _ |Pc
11 4
1 o 35
[ \ ! %eﬁ I
" i
4
08 o 3 x\\
08 25 A
)
0 2
= £ \
§ 07 S 2
= X [lce=027 Y §
g \ ; Il
>
06 O 15
) =
Cs=0.03 A N !
N
(e &
05 T = 1
+0.42e0 -
0.4 0.5
03 L ! 0
0.01 0.1 1 10 100 1000 0.1 1 i
AXIAL PRESSURE (kg/cm?) AXIAL PRESSURE (kg/cm?)
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Soil Testings & Research Administration.

A.4.2. CONSOLIDATION TEST

Project  : Jembatan Taman Sengkaling. Test No -
Location : UMM, JI. Raya Tlogomas 246, Malang. Date : 22/05/2018
Boring No : DB-1 Tested by :BR
Depth :10.50-11.00 m Checked by : JP
Aparatus
ring height, cm = 1.95 Gs = 2.53 Ws,solid weigth (gr) = 59.85
diameter, cm = 5.056 eo = 0.65 2Ho,solid height (cm) = 1.18
A area, cm? = 20.03
Applied  Final Dial Height Void 2H-2Ho Fitting time (sec) CV, Coef of consolidation
pressure dial change 2H (cm) height e=
P (kg/cm?) reading 2H-2Ho 2Ho te0 t50 0.848H21t90 0.197H%t50
0.00 1.000 1.950 0.769 0.651
0.053 375.00 2.09E-03
0.25 0.947 1.897 0.716 0.606
0.014 375.00 2.02E-03
0.50 0.933 1.883 0.702 0.594
0.049 540.00 1.36E-03
1.00 0.884 1.834 0.653 0.553
0.059 540.00 1.28E-03
2.00 0.825 1.775 0.594 0.503
0.077 540.00 1.18E-03
4.00 0.748 1.698 0.517 0.438
0.107 540.00 1.06E-03
8.00 0.642 1.592 0.411 0.348
-0.009
4.00 0.650 1.600 0.419 0.355
-0.009
2.00 0.659 1.609 0.428 0.362
-0.008
1.00 0.665 1.615 0.434 0.367
-0.007
0.50 0.672 1.622 0.441 0.373
-0.008
0.25 0.680 1.630 0.449 0.380
Before After
Liquid Limit (%) 30 Sample height (cm) 1.95 1.63
Plasticity Index (%) 7 Water content (%) 24.0 15.0
Specific Gravity 2.53 Dry unit weight (ar/cm®)  1.53 1.83
Preconsolidation pressure (ka/cm?) 1.20 Void ratio 0.65 0.38
Effective overburden pressure (ka/cm?) 1.63 Saturation 93 100
Pc Po
07 26
] €0+
1
06 kN : 22
N~ SE— \
N
05 T 18
o | 3
> £
s NIl cc = §
Cc=0.30 =
S Cs = 0.02 | 2
g 04 s =0. il 3
el N—x
P~
\‘\\
X
0.3 1
= 042 eo \\
02 L 06
0.01 0.1 1 10 100 1000 1 11"
AXIAL PRESSURE (kg/cm?) AXIAL PRESSURE (kg/cm?)
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A.5.1. ISOTROPIC COMPRESSION PARAMETER

Project  : Jembatan Taman Sengkaling. Test No -
Location : UMM, JI. Raya Tlogomas 246, Malang. Date : 22/05/2018
Boring No : DB-1 Tested by :BR
Depth :0.50-1.00 m Checked by :JP
Aparatus
ring height,cm = 1.95 Gs = 2.54 Ws,solid weight (gr) = 49.71
diameter, cm = 5.05 eo = 1.00 2Ho,solid height (cm) = 0.98
A area. cm? = 20.03 Effective overburden pressure (kg/cm ?) = 0.13
Applied Final Dial Height Void 2H-2Ho Ah
pressure  dial change 2H(cm) height e= Ao As=ccms K(cm/s) Eoed (kg/cm?) InP (kN/m2) v()
P (kg/cm?) reading 2H-2Ho 2Ho h
0.00 1.000 1.950 0.973 0.996
0.102 0.104 0.052 6.66E-07 478
0.25 0.898 1.848 0.871 0.891 2813 1.891
0.046 0.047 0.025 1.87E-07 10.04
0.50 0.852 1.802 0.825 0.844 3.507 1.844
0.088 0.090 0.04¢ 1.70E-07 10.30
1.00 0.765 1375 0.737 0.755 4.200 1.755
0.084 0.086 0.049 7.79E-08 20.29
2.00 0.680 1.630 0.653 0.668 4.893 1.668
0.099 0.101 0.061 4.29E-08 32.93
4.00 0.581 1.531 0.554 0.567 5.586 1.567
0.080 0.082 0.052 1.64E-08 76.55
8.00 0.501 1.451 0.474 0.485 6.279 1.485
-0.005
4.00 0.506 1.456 0.479 0.490 5.586 1.490
-0.006
2.00 0.512 1.462 0.485 0.496 4,893 1.496
-0.006
1.00 0.518 1.468 0.491 0.502 4.200 1.502
-0.010
0.50 0.528 1.478 0.501 0.513 3.507 1.513
-0.010
0.25 0.538 1.488 0.511 0.523 2813 1.523
0 2
\ \\
20 \\ 1.9 =
& \
£
3 40 .
= \ PO
° -
)
u.lg £
r =
3 S 47
g 60 N 5t \
- &
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A.5.2. ISOTROPIC COMPRESSION PARAMETER

Project  : Jembatan Taman Sengkaling. Test No -
Location : UMM, JI. Raya Tlogomas 246, Malang. Date : 22/05/2018
Boring No : DB-1 Tested by :BR
Depth :10.50-11.00 m Checked by :JP
Aparatus
ring height,cm = 1.95 Gs = 2.53 Ws,solid weight (gr) = 59.85
diameter,cm = 5.05 eo = 0.65 2Ho,solid height (cm) = 1.18
A area. cm? = 20.03 Effective overburden pressure (kg/cm %) = 1.63
Applied Final Dial Height Void 2H-2Ho Ah
pressure dial change  2H(cm) height e= Ae AE® ocivuinss K{cm/s) Eoed (kg/cm?) InP (kN/m2) v ()
P (kg/cm?) reading 2H-2Ho 2Ho h
0.00 1.000 1.950 0.769 0.651
0.053 0.045 0.027 2.27E-07 9.20
0.25 0.947 1.897 0.716 0.606 2.813 1.606
0.014 0.012 0.007 5.96E-08 33.88
0.50 0.933 1.883 0.702 0.594 3.507 1.594
0.049 0.041 0.026 7.06E-08 19.21
1.00 0.884 1.834 0.653 0.553 4.200 1.553
0.059 0.050 0.032 4.11E-08 31.08
2.00 0.825 1.775 0.594 0.503 4.893 1.503
0.077 0.065 0.043 2.57E-08 46.10
4.00 0.748 1.698 0.517 0.438 5.586 1.438
0.107 0.090 0.063 1.67E-08 63.77
8.00 0.642 1.592 0.411 0.348 6.279 1.348
-0.009
4.00 0.650 1.600 0.419 0.355 5.586 1.355
-0.009
2.00 0.659 1.609 0.428 0.362 4.893 1.362
-0.006
1.00 0.665 1.615 0.434 0.367 4.200 1.367
-0.007
0.50 0.672 1.622 0.441 0.373 3.507 1.373
-0.008
0.25 0.680 1.630 0.449 0.380 2813 1.380
0 1.65
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A.6. BEARING CAPACITY OF BORED PILE FOUNDATION

Reese and Wright Formula (1978)

Project : Jembatan Taman Sengkaling.
Location : UMM, Jl. Raya Tlogomas 246, Malang.

BOREHOLE DB-1 Boredpile 9 60 cm
Pile Depth N-SPT | Soil 9p f Q, zQ, Qu¢ PSFshaft=2.5;SFtip=3
m bpf Type t/m2 t/m2 ton ton ton  Qajitension, to:]Q,.mmp,, ton
1.25 10 ML 168.8 34 47.7 8.1 55.8 227 19.14
3.25 50 SAND 3335 9.0 943 41.8 136.1 11.72 48.17
5.25 50 SAND 333.5 15.0 94.3 98.2 192.5 27.50 70.71
7.25 50 SAND 3335 15.0 94.3 154.6 2489 4328 93.26
9.25 50 SAND 333.5 15.0 943 2109 305.2 59.06 115.80
1125 50 SAND 3335 15.0 943 267.3 361.6 74.84 13834
13.25 50 SAND 3335 15.0 94.3 323.6 4179 90.62 160.89
15.25 50 SAND 3335 15.0 943 380.0 474.3 106.40 183.43
1725 50 SAND 3335 15.0 943 4364 530.7 122.18 205.98
19.25 50 SAND 333.5 15.0 94.3 492.7 587.0 137.96 228.52
BOREHOLE DB-1 Boredpile 9 80 cm
Pile Depth | N-SPT | Soil qp £ Q >Q, Q. BSFshaft=2.5;SFtip=3
m bpf | Type | m2 | tm2 | ton | ton | ton Quuension t04Quicomp., ton
1.25 10 ML 168.8 34 84.8 10.8 95.6 3.02 32.59
325 50 SAND 3335 9.0 167.6 55.8 2234 15.62 78.19
525 50 SAND 3335 15.0 167.6 130.9 298.6 36.66 108.25
7:25 50 SAND 3335 15.0 167.6 206.1 373.7 57.70 13831
9.25 50 SAND 3335 15.0 167.6 281.2 489 78.74 168.37
11.25 50 SAND 333.5 15.0 167.6 356.4 524.0 99.78 198.43
13.25 50 SAND 3335 15.0 167.6 4315 599.2 120.83 228.49
15.25 50 SAND 3335 15.0 167.6 506.7 674.3 141.87 258.55
17.25 50 SAND 3335 15.0 167.6 581.8 749.5 162.91 288.60
19.25 50 SAND 3335 15.0 167.6 657.0 824.6 183.95 318.66
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A.7. DOCUMENTATION

Jembatan Taman Sengkaling.
UMM, J1. Raya Tlogomas 246, Malang.
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