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1.บทนํา 
 เน่ืองจากดินเบือ้งลา่งมีความสมัพนัธ์กบัสิง่ตา่งๆมาก ซึง่สง่ผลให้กําลงัและคณุสมบติัของดินแตกตา่งกนัออกไป
การเจาะดินเพ่ือเก็บตวัอยา่งดินมาวิจยั และทดสอบต้องกระทําด้วยความระมดัระวงั โดยท่ีจะต้องให้เกิดความกระเทือน
ตอ่ดินท่ีจะนํามาทดสอบให้น้อยท่ีสดุเทา่ท่ีจะทําได้ เพราะวา่ดินมีความไวตวัมาก เมื่อเกิดแรงกระเทือนก็จะทําให้
โครงสร้างของเปลีย่นแปลงได้ คา่ท่ีวิจยัหรือทดลองได้ก็จะผิดไปจากความเป็นจริง ดงันัน้การเจาะและเก็บตวัอยา่งดินจงึ
ต้องมีวิธีการท่ีเหมาะสมกบังานในการเจาะสาํรวจดินในโครงการแตล่ะโครงการ การเจาะสาํรวจดินกระทําได้โดยใช้เคร่ือง
เจาะ 2 แบบ กลา่วคอื เคร่ืองเจาะแบบ Motorize System และ Rotory System โดยใช้หวัเจาะขนาด 100 มิลลเิมตร 
(4นิว้) และเพื่อป้องกนัการพงัทลายของผนงัหลมุเจาะจําเป็นต้องใสป่ลอกกนัดินพงั (Steel Casing) ขนาด
เส้นผา่ศนูย์กลาง 100 มิลลเิมตรลงในชัน้ดินออ่นตัง้แตร่ะดบัความลกึประมาณ 1.50 เมตรจนถงึ 3.50 เมตร และ
กระบวนการการเจาะท่ีใช้ในการเจาะสาํรวจเป็นแบบ วิธีการฉีดล้าง (Wash Boring)  
 

2. การเกบ็ตวัอย่างดนิ 
 การเก็บตวัอยา่งดินทีนิยมใช้ในภาคสนามเป็นไปตามอปุกรณ์การเก็บ โดยมีรายละเอียดดงัตอ่ไปนี ้
 การเกบ็ด้วยกระบอกบาง (Sholby Tube Sampler) ลกัษณะของกระบอกบางเป็นกระบอกเหลก็ขนาด
เส้นผา่ศนูย์กลาง 7.1 ซม. ยาว 65 ซม. และหนาประมาณ 1.5 ซม. กดลงในชัน้ดินเหนียวท่ีมีคา่ Consistency อยูใ่นชว่ง 
Very soft to stiff ด้วยระบบไฮโดรลคิ ตวัอยา่งดินลกัษณะนีเ้รียกวา่ ตวัอยา่งดินไมถ่กูรบกวน (Undisturbed sample) 
หลงัจากเก็บตวัอยา่งดินได้แล้วต้องปิดหวัท้ายกระบอกด้วยเทียนไขเพือ่ป้องกนัความชืน้ระเหย แล้วขนย้ายไปยงั
ห้องปฎิบติัการด้วยความระมดัระวงั และเก็บรักษาไว้ในท่ีควบคมุความชืน้ เพือ่ทดสอบหาคา่แรงเฉือน (Shear Strength) 
และคณุสมบติัอ่ืนๆ ของดนิ 
  
 การเกบ็ด้วยกระบอกผ่า (Split Spoon Sampler) ลกัษณะของกระบอกผา่เป็นกระบอกเหลก็ซึง่ผา่ออกเป็น 2 
ซีกนํามาประกบกนัไว้โดยมีเกลียวครอบหวัและท้ายกระบอก เม่ือเก็บตวัอยา่งดินแล้วสามารถจะเปิดแยกเพือ่ดตูวัอยา่ง
ดินได้ กระบอกผา่มีขนาดเส้นผา่ศนูย์กลางภายนอกและภายในเทา่กบั 5.0 ซม. และ 3.5 ซม. ตามลาํดบั และยาว 69 ซม.
การเก็บตวัอยา่งดินแข็งหรือทรายจะทําหลงัจากทําความสะอาดก้นหลมุเจาะเรียบร้อยแล้ว โดยตอกลงไปในดินด้วย
ลกูตุ้มเหลก็หนกั 63.5 กิโลกรัม ระยะยกลกูตุ้ม 76.2 ซม. ลกูตุ้มเหลก็กระแทกบนเป้ากานนําสง่ จดบนัทกึคา่การตอกทกุ
ระยะจมลง 15 ซม.เป็นจํานวน 3 ระยะ คา่การตอก 2 ระยะหลงัรวมกนัเรียกวา่ คา่ Standard Penetration Number การ
ทดสอบวิธีนีเ้รียกวา่ การตอกทดลอง (Standard Penetration Test-SPT) ซึง่สามารถนําไปวิเคราะห์หาความต้านทาน
ของดิน (ตารางที่ 2.1) โดยการทดสอบนีเ้ป็นไปตามมาตรฐาน ASTM D 1586 
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3. การจาํแนกประเภทของดนิ (Soil Cassification) 
 การจําแนกประเภทของดินเพ่ือใช้ในงานวิศวกรรมฐานราก ใช้การจําแนกประเภทของดินแบบ Unified Soil 
Chassification System (USCS)  
 การจําแนกประเภทของดินท่ีเป็น Cohesionless Soils จะอาศยัขนาดของเม็ดดินเป็นหลกัในการเรียกช่ือหลกั 
(Principle Name) และสว่นท่ีเข้ามาแทรกอยูด้่วย (Supplement Name) โดยใช้เปอร์เซน็ต์ในการจําแนกดงัตอ่ไปนี ้
ช่ือหลกั :  ดินขนาดใดๆท่ีมีปริมาณ 50-100 % ของปริมาณดินตวัอยา่งทัง้หมด 
(Gravel, sand, silt, clay) 
ช่ือประกอบ  :   Trace คือ ดินขนาดใดๆ ท่ีมปีริมาณน้อยกวา่ 5 % ของปริมาณดินตวัอยา่งทัง้หมด 
(Gravel, sand, silt, clay) Few คือ ดินขนาดใดๆ ท่ีมีปริมาณ 5- 10 % ของปริมาณดินตวัอยา่งทัง้หมด 
    Little คือ ดินขนาดใดๆ ท่ีมีปริมาณ 15 - 25 % ของปริมาณดินตวัอยา่งทัง้หมด 
    Some คือ ดินขนาดใดๆ ท่ีมปีริมาณ 30- 45 % ของปริมาณดินตวัอยา่งทัง้หมด 
 สาํหรับการอธิบายความหนาแน่นสมัพนัธ์ (Relative Density) ของดินท่ีเป็น Cohesionless Soil โดยใช้คา่ SPT 
เป็นตวักําหนด  แสดงได้ดงัตอ่ไปนี ้

SPT N. 
Blows 

ความหนาแน่น 
สัมพนัธ์ (%) 

สภาพดนิ มุม Internal Friction (องศา) 

0 - 4 0 - 20 หลวมมาก < 28o 
4 - 10 20 - 40 หลวม 28o - 30o 

10 - 30 40 - 60 ปานกลาง 30o - 35o 
30 - 50 60 - 80 แน่น 36o - 41o 

>50 80 - 100 แนน่มาก >41o 
   
 การจําแนกประเภทดินท่ีเป็น Cohesive Soil อาศยัขนาดของเมด็ดิน และ Plasticity ในการจําแนกประเภทของ
ดิน สําหรับคา่ของ Consistency ของดินท่ีเป็น Cohesive Soil สามารถใช้คา่ SPT และคา่ Undrained Shear Strength 
หาคามสมัพนัธ์ให้ดงัตอ่ปี ้
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4.การทดสอบในห้องปฎบิัตกิาร 
 ตวัอยา่งดินท่ีได้จากการเก็บตวัอยา่งโดยอปุกรณ์เก็บตวัอย่างข้างต้น จะถกูคดัเลอืกเพือ่นําไปทดสอบ โดยวิธีการ
ดงัตอ่ไปนี ้

Description Standard of Reference 
1.Natural Moisture Contents ASTM D 2216 
2.Atterberg Limited 
   -Liquid Limited 
   -Plastic Limited 

 
ASTM D 423 
ASTM D 424 

3.Grain Size Analysis ASTM D 422 
4.Unconfined Compression Test ASTM D 2166 
 

5.รายงานผลการเจาะสาํรวจ 
 ประกอบไปด้วย 
  -หนงัสอืรายงานผลการเจาะสาํรวจ 
  -ขอบขา่ยการเจาะสาํรวจและแผนผงับริเวณท่ีตัง้โครงการและตําแหนง่หลมุเจาะสาํรวจ 
  -วิธีการเจาะสาํรวจและการทดสอบดิน 
  -Boring Log 
  -Summary of Test Results 
  -คําแนะนําในการเลอืกใช้ชนิดของฐานราก 
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SPT N. 
Blows 

Su 
t / m2 

สภาพดนิ 

<2 <1.5 ออ่นมาก 
2 - 4 1.5 - 2.5 ออ่น 
4 - 8 2.5 - 5.0 ปานกลาง 
8 - 15 5.0 - 10.0 แข็ง 
15 - 30 10.0 - 20.0 แข็งมาก 

>30 >20.0 แข็งท่ีสดุ 





   

 
 
 

ตวัอย่าง  
ตารางคาํนวณการรับนํา้หนัก       

แบกทานของเสาเขม็ 
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= 22.68 t (Use 22 t) 
กาํหนดให ้fc = 280 ksc 

เม่ือพิจารณาค่า Qall จากการคาํนวณในแต่ละเง่ือนไข จะเลือกใชค่้าท่ีนอ้ยท่ีสุด ดงันั้นหากเลือกใชเ้สาเขม็
ตอกส่ีเหล่ียมจตุรัสขนาด 0.18 × 0.18 เมตร ยาว 4.50 เมตร เสาเขม็จะสามารถรับนํ้ าหนกับรรทุกปลอดภยัได้
ประมาณ 4.15 ตนั

ตารางที ่2 ความสามารถในการรับนํ้าหนกับรรทุกปลอดภยัของเสาเขม็ตอกรูปตดัส่ีเหล่ียมและรูปตวัไอ (I) 

Borehole 
No. 

Pile Tip  
(m) 

Allowable Pile Load (tons) 

Square snd I Section Pile (m × m) 
 0.18 m 0.22 m  0.26 m 0.30 m 0.35m 0.40 m 

BH-1 
25.50 56.95 70.09 83.41 96.68 113.76 131.12 
27.00 67.86 83.45 99.22 114.97 135.13 155.59 
28.50 79.33 97.49 115.84 134.17 157.59 181.30 

BH-2 
25.50 56.03 68.94 82.03 95.77 112.66 129.81 
27.00 66.76 82.08 97.58 113.74 133.67 153.88 
28.50 78.04 95.89 113.93 132.64 155.76 179.18 
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6.2 ฐานรากเสาเข็มเจาะ (Bored Pile) 

ผลการคาํนวณความสามารถในการรับนํ้ าหนักของฐานรากเสาเข็มเจาะ (Bored Pile) ขนาด 
เส่นผา่ศูนยก์ลาง 0.30 ถึง 1.20 เมตร ของชั้นดินหลุมเจาะ BH-1 และ BH-2 เม่ือใชค่้าอตัราส่วนความปลอดภยั 
(Factor of Safety) เท่ากบั 2.50 สาํหรับความสามารถในการรับนํ้ าหนกับรรทุกปลอดภยัของฐานรากเสาเขม็เจาะ 
(Bored Pile) สรุปไวใ้นตารางที ่3 และตารางที ่4 ซ่ึงไดแ้สดงรายละเอียดการคาํนวณไวใ้นภาคผนวก ฉ 

ตารางที ่3 สรุปค่าความสามารถในการรับนํ้าหนกัปลอดภยัของฐานรากเสาเขม็เจาะ (Bored Pile) 
Wet Process 

Borehole 
No. 

Pile 
Tip  
(m) 

Allowable Pile Load (tons) 

Bored Pile (m) Wet Process 
DIA.0.30 DIA.0.35 DIA.0.50 DIA.0.60 DIA.0.80 DIA.0.90 DIA.1.00 DIA.1.20 

BH-1 
25.50 34.50 40.17 54.01 68.11 90.01 100.81 111.52 132.62 

27.00 36.98 43.04 61.07 72.94 96.35 107.88 119.31 141.81 

28.50 39.58 46.06 65.33 78.02 103.02 115.33 127.51 151.50 

BH-2 
25.50 32.86 38.25 54.27 64.82 85.63 95.89 106.04 126.05 

27.00 35.34 41.13 58.33 69.66 91.97 102.96 113.83 135.24 

28.50 37.94 44.15 62.60 74.74 98.64 110.40 122.04 144.93 

ตารางที ่4 สรุปค่าความสามารถในการรับนํ้าหนกัปลอดภยัของฐานรากเสาเขม็เจาะ (Bored Pile) 
Dry Process 

Borehole 
No. 

Pile 
Tip  
(m) 

Allowable Pile Load (tons) 

Bored Pile (m) Dry Process 
DIA.0.35 DIA.0.50 DIA.0.60 DIA.0.80 

BH-1 21.00 36.92 55.29 68.39 96.61 
BH-2 21.00 35.70 53.97 67.14 95.85 
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 BORE HOLE : 

General Soil (N'=15+0.5(N-15) ;N>15)

PROJECT:      Qu(net) =  Qf + Qe - Wp ;  Qu(net)    =  Net Ultimate Bearing Compression Load (T)

LOCATION: 

E: N: Qf =  SUM qf * P Qf = Ultimate Skin Friction Load (T)

Water table depth(m.): Ground Elev. - m.(MSL) Qe =  qe*Ap Qe = Ultimate End Bearing Load (T)

Factor of Safety : P = Pile Perimeter AP = Pile Tip Area(sq.m.)

 Soil Type : 1 = Cohesionless Soil Soil  Type 2 = Cohesive Soil 

======= ===== ===== ====== ====== ====== ====== ====== ====== ====== ======== ======= ========= ======= ======== ======== ======= ======== ======= ======== =======

Depth SPT Soil SPT Su  Total Eff.  qf SUM qe

of (Fld) (Crt)  Nc Overbrd.Overbrd. K Nq qf

pile tip  N/ft Type N/ft t/m2 t/m2 t/m2 Degree t/m t/m t/m2 Qu Qa(net) Qu Qa(net) Qu Qa(net)
======= ===== ===== ====== ====== ====== ====== ====== ====== ====== ======== ======= ========= ======= ======== ======== ======= ======== ======= ======== =======

0.00

-1.00 11 2 11.0 7.33 0.890 9.0 2.00 2.00  6.53 6.53 66.00 6.84 2.66 8.94 3.46 11.25 4.34

-1.50 7 2 7.0 4.67 0.960 9.0 3.00 3.00  2.24 8.77 42.00 7.67 2.95 9.75 3.72 11.96 4.54

-2.00 7 2 7.0 4.67 0.960 9.0 4.00 4.00  2.24 11.01 42.00 9.29 3.56 11.72 4.46 14.29 5.39

-2.50 6 2 6.0 4.00 0.980 9.0 5.00 5.00  1.96 12.97 36.00 10.50 4.01 13.15 4.97 15.92 5.96

-3.00 5 2 5.0 3.33 0.920 9.0 6.00 6.00  1.53 14.50 30.00 11.41 4.33 14.21 5.34 17.11 6.36

-4.50 1 2 0.9 0.60 0.990 9.0 9.00 7.50  0.89 15.39 5.40 11.26 4.15 13.81 5.00 16.37 5.82

-6.00 1 2 0.7 0.49 0.995 9.0 12.00 9.00  0.74 16.13 4.44 11.76 4.24 14.41 5.07 17.07 5.86

-7.50 1 2 1.0 0.67 0.990 9.0 15.00 10.50  0.99 17.12 6.00 12.52 4.42 15.35 5.27 18.21 6.07

-9.00 1 2 1.1 0.76 0.990 9.0 18.00 12.00  1.13 18.25 6.84 13.36 4.64 16.39 5.51 19.44 6.32

-10.50 4 2 4.0 2.67 0.940 9.0 21.00 13.50  3.76 22.01 24.00 16.62 5.83 20.53 6.99 24.51 8.10

-12.00 4 2 4.0 2.67 0.940 9.0 24.00 15.00  3.76 25.77 24.00 19.33 6.80 23.84 8.14 28.42 9.42

-13.50 12 2 12.0 8.00 0.890 9.0 27.00 16.50  10.68 36.45 72.00 28.57 10.38 35.56 12.65 42.77 14.92

-15.00 16 2 16.0 10.67 0.890 9.0 30.00 18.00  14.24 50.69 96.00 39.60 14.68 49.25 17.96 59.20 21.25

-16.50 24 2 24.0 16.00 0.670 9.0 33.00 19.50  16.08 66.77 144.00 52.74 19.81 65.72 24.37 79.17 28.99

-18.00 31 2 31.0 20.67 0.420 9.0 36.00 21.00  13.02 79.79 186.00 63.47 23.99 79.21 29.59 95.55 35.30

-19.50 35 2 35.0 23.33 0.420 9.0 39.00 22.50  14.70 94.49 210.00 74.83 28.42 93.31 35.06 112.46 41.82

-21.00 39 2 39.0 26.00 0.420 9.0 42.00 24.00  16.38 110.87 234.00 87.41 33.33 108.89 41.12 131.12 49.04

-22.50 40 1 27.5  45.00 25.50 1.30 32.55 11.20 21.84 132.70 260.10 103.97 39.84 129.37 49.13 155.59 58.59

-24.00 43 1 29.0  48.00 27.00 1.30 32.55 11.20 23.16 155.86 275.40 121.14 46.59 150.49 57.41 180.71 68.39

-25.50 50 1 32.5  51.00 28.50 1.64 36.73 11.20 35.68 191.54 290.70 147.33 56.95 182.63 70.09 218.86 83.41

-27.00 50 1 32.5  54.00 30.00 1.64 36.73 11.20 37.61 229.16 306.00 174.91 67.86 216.47 83.45 259.01 99.22

-28.50 50 1 32.5  57.00 31.50 1.64 36.73 11.20 39.54 268.70 321.30 203.87 79.33 252.01 97.49 301.17 115.84

-30.00 50 1 32.5  60.00 33.00 1.64 36.73 11.20 41.47 310.17 336.60 234.23 91.36 289.24 112.21 345.33 133.27

-31.50 50 2 50.0 33.33 0.420 9.0 63.00 34.50  21.00 331.17 300.00 248.16 96.82 305.95 118.72 364.70 140.77

-33.00 50 2 50.0 33.33 0.420 9.0 66.00 36.00  21.00 352.17 300.00 263.28 102.75 324.43 125.94 386.54 149.26

-34.50 50 2 50.0 33.33 0.420 9.0 69.00 37.50  21.00 373.17 300.00 278.40 108.68 342.91 133.16 408.38 157.75

-36.00 50 2 50.0 33.33 0.420 9.0 72.00 39.00  21.00 394.17 300.00 293.52 114.61 361.39 140.37 430.22 166.25

-37.50 50 2 50.0 33.33 0.420 9.0 74.70 40.20  21.00 415.17 300.00 308.64 120.54 379.87 147.59 452.06 174.74

-39.00 50 2 50.0 18.52 0.670 9.0 77.40 41.40  18.61 433.78 166.67 317.72 124.06 389.79 151.39 462.40 178.63

-40.50 50 2 50.0 18.52 0.670 9.0 80.10 42.60  18.61 452.39 166.67 331.12 129.30 406.17 157.76 481.75 186.13

0.18 0.22 0.26

COORDINATE: 670773.38 1528081.55

-3.00

2.50

Qu & Qa For Square and I section pile (m.)

    DRIVEN PILE BEARING CAPACITY PREDICTION BH-1

โครงการเดอะควิบค์อนโด

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร Qu =  Qf + Qe Qu = Ultimate Bearing Load (T)
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50 

 

 BORE HOLE : 

 
General Soil (N'=15+0.5(N-15) ;N>15)

PROJECT:      Qu(net) =  Qf + Qe - Wp ;  Qu(net)    =  Net Ultimate Bearing Compression Load (T)

LOCATION: 

E: N: Qf =  SUM qf * P Qf = Ultimate Skin Friction Load (T)

Water table depth(m.): Ground Elev. - m.(MSL) Qe =  qe*Ap Qe = Ultimate End Bearing Load (T)

Factor of Safety : P = Pile Perimeter AP = Pile Tip Area(sq.m.)

  Soil Type : 1 = Cohesionless Soil Soil  Type 2 = Cohesive Soil 

======= ===== ===== ====== ====== ====== ====== ====== ====== ====== ======== ======= ========= ======= ======== ======== ======= ======== ======= ======== =======

Depth SPT Soil SPT Su  Total Eff.   qf SUM qe

of (Fld) (Crt)  Nc Overbrd.Overbrd. K Nq qf

pile tip  N/ft Type N/ft t/m2 t/m2 t/m2 Degree t/m t/m t/m2 Qu Qa(net) Qu Qa(net) Qu Qa(net)
======= ===== ===== ====== ====== ====== ====== ====== ====== ====== ======== ======= ========= ======= ======== ======== ======= ======== ======= ======== =======

0.00   

-1.00 11 2 11.0 7.33 0.890 9.0 2.00 2.00    6.53 6.53 66.00 13.77 5.29 17.22 6.59 21.00 8.02

-1.50 7 2 7.0 4.67 0.890 9.0 3.00 3.00    2.08 8.60 42.00 14.10 5.32 17.19 6.43 20.49 7.62

-2.00 7 2 7.0 4.67 0.890 9.0 4.00 4.00    2.08 10.68 42.00 16.60 6.21 20.10 7.45 23.81 8.76

-2.50 6 2 6.0 4.00 0.920 9.0 5.00 5.00    1.84 12.52 36.00 18.26 6.77 21.94 8.04 25.79 9.36

-3.00 5 2 5.0 3.33 0.920 9.0 6.00 6.00    1.53 14.05 30.00 19.56 7.18 23.35 8.46 27.29 9.76

-4.50 1 2 0.9 0.60 0.990 9.0 9.00 7.50    0.89 14.94 5.40 18.42 6.40 21.58 7.31 24.77 8.18

-6.00 1 2 0.7 0.49 0.995 9.0 12.00 9.00    0.74 15.68 4.44 19.22 6.39 22.50 7.23 25.80 8.02

-7.50 1 2 1.0 0.67 0.990 9.0 15.00 10.50    0.99 16.67 6.00 20.54 6.60 24.07 7.42 27.63 8.17

-9.00 1 2 1.1 0.76 0.990 9.0 18.00 12.00    1.13 17.80 6.84 21.97 6.85 25.76 7.66 29.57 8.37

-10.50 4 2 4.0 2.67 0.940 9.0 21.00 13.50    3.76 21.56 24.00 28.03 8.94 33.12 10.16 38.33 11.30

-12.00 4 2 4.0 2.67 0.940 9.0 24.00 15.00    3.76 25.32 24.00 32.54 10.43 38.39 11.83 44.35 13.13

-13.50 12 2 12.0 8.00 0.890 9.0 27.00 16.50    10.68 36.00 72.00 49.68 16.96 59.22 19.72 69.12 22.46

-15.00 16 2 16.0 10.67 0.890 9.0 30.00 18.00    14.24 50.24 96.00 68.93 24.33 82.09 28.43 95.74 32.54

-16.50 24 2 24.0 16.00 0.670 9.0 33.00 19.50    16.08 66.32 144.00 92.54 33.45 110.49 39.34 129.15 45.32

-18.00 31 2 31.0 20.67 0.420 9.0 36.00 21.00    13.02 79.34 186.00 111.95 40.89 133.86 48.25 156.70 55.77

-19.50 35 2 35.0 23.33 0.420 9.0 39.00 22.50    14.70 94.04 210.00 131.75 48.49 157.38 57.22 184.06 66.14

-21.00 39 2 39.0 26.00 0.420 9.0 42.00 24.00    16.38 110.42 234.00 153.56 56.89 183.25 67.13 214.11 77.58

-22.50 40 1 27.5    45.00 25.50 1.30 32.55 11.20 21.84 132.25 260.10 182.11 67.99 217.02 80.19 253.22 92.65

-24.00 43 1 29.0    48.00 27.00 1.30 32.55 11.20 23.16 155.41 275.40 211.28 79.33 251.32 93.47 292.73 107.87

-25.50 50 1 32.5    51.00 28.50 1.64 36.73 11.20 35.68 191.10 290.70 255.48 96.68 303.15 113.76 352.27 131.12

-27.00 50 1 32.5    54.00 30.00 1.64 36.73 11.20 37.61 228.71 306.00 301.99 114.97 357.68 135.13 414.90 155.59

-28.50 50 1 32.5    57.00 31.50 1.64 36.73 11.20 39.54 268.25 321.30 350.82 134.17 414.91 157.59 480.61 181.30

-30.00 50 1 32.5    60.00 33.00 1.64 36.73 11.20 41.47 309.72 336.60 401.96 154.30 474.85 181.12 549.41 208.25

-31.50 50 2 50.0 33.33 0.420 9.0 63.00 34.50    21.00 330.72 300.00 423.87 162.74 499.76 190.64 577.16 218.77

-33.00 50 2 50.0 33.33 0.420 9.0 66.00 36.00    21.00 351.72 300.00 449.07 172.50 529.16 201.96 610.76 231.63

-34.50 50 2 50.0 33.33 0.420 9.0 69.00 37.50    21.00 372.72 300.00 474.27 182.26 558.56 213.28 644.36 244.49

-36.00 50 2 50.0 33.33 0.420 9.0 72.00 39.00    21.00 393.72 300.00 499.47 192.01 587.96 224.60 677.96 257.36

-37.50 50 2 50.0 33.33 0.420 9.0 74.70 40.20    21.00 414.72 300.00 524.67 201.77 617.36 235.92 711.56 270.22

-39.00 50 2 50.0 18.52 0.670 9.0 77.40 41.40    18.61 433.33 166.67 535.00 205.58 627.08 239.37 720.00 273.02

-40.50 50 2 50.0 18.52 0.670 9.0 80.10 42.60    18.61 451.95 166.67 557.33 214.19 653.14 249.35 749.78 284.36

0.30 0.35 0.40

COORDINATE: 670773.38 1528081.55

-3.00

2.50

Qu & Qa For Square and I section pile (m.)

        DRIVEN PILE BEARING CAPACITY PREDICTION BH-1

โครงการเดอะควิบค์อนโด

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร Qu =  Qf + Qe Qu = Ultimate Bearing Load (T)
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   Qa(net) = Net Allowable Compression Load

 Qu =  Qf + Qe Qu = Ultimate Bearing Load (T)

LOCATION : Qf =  SUM qf * P  Qf = Ultimate Skin Friction Load (T)

COORDINATE: N: E: Qe = Qe * Ap Qe = Ultimate End Bearing Load (T)

WATER TABLE(M.):  P = Pile Perimeter(m.)  Ap  = Pile Tip Area (sq.m.)

Factor of  Safety : 2.50  Soil Type 1 = Cohesionless Soil Soil Type 2 = Cohesive Soil
  

======== ===== ====== ======= ======= ======= ===== ======= ======= ====== ======= ======= ====== ======= ======== ======== ======== ======== ======== ========= ===========================

Depth SPT Soil SPT Su  Total Eff.   qf SUM qe

of (Fld) (Crt)  Nc Overb. Overb. K Nq qf

pile tip  N/ft Type N/ft t/m2 t/m2 t/m2 Degree t/m t/m t/m2 Qu Qa(net) Qu Qa(net) Qu Qa(net) Qu Qa(net)
====== ==== ==== ===== ===== ===== ==== ===== ===== ===== ===== ===== ==== ===== ====== ====== ====== ====== ====== ======= ====== ====== ======

0.00       

-1.00 11 2 11.0 7.33 0.635 9.0 1.7 3.7    4.7 4.66 66.00 9.05 3.45 11.47 4.36 20.27 7.64 27.44 10.30

-1.50 7 2 7.0 4.67 0.732 9.0 2.6 4.1    1.7 6.37 42.00 8.97 3.33 11.04 4.07 18.24 6.59 23.87 8.53

-2.00 7 2 7.0 4.67 0.732 9.0 3.4 4.4    1.7 8.07 42.00 10.58 3.89 12.92 4.71 20.93 7.43 27.09 9.48

-2.50 6 2 6.0 4.00 0.759 9.0 4.3 4.8    1.5 9.59 36.00 11.58 4.21 14.01 5.03 22.14 7.68 28.26 9.61

-3.00 5 2 5.0 3.33 0.786 9.0 5.1 5.1    1.3 10.90 30.00 12.40 4.45 14.87 5.26 23.02 7.79 29.03 9.58

-4.50 1 2 0.9 0.60 0.910 9.0 7.7 6.2    0.8 11.72 5.40 11.43 3.81 13.41 4.32 19.47 5.67 23.62 6.40

-6.00 1 2 0.7 0.49 0.916 9.0 10.2 7.2    0.7 12.40 4.44 12.00 3.78 14.06 4.24 20.35 5.31 24.63 5.78

-7.50 1 2 1.0 0.67 0.907 9.0 12.8 8.3    0.9 13.31 6.00 12.96 3.91 15.21 4.35 22.08 5.30 26.78 5.62

-9.00 1 2 1.1 0.76 0.903 9.0 15.3 9.3    1.0 14.34 6.84 13.99 4.07 16.42 4.49 23.86 5.30 28.95 5.47

-10.50 4 2 4.0 2.67 0.815 9.0 17.9 10.4    3.3 17.60 24.00 18.28 5.53 21.66 6.24 32.35 7.99 39.95 8.86

-12.00 4 2 4.0 2.67 0.815 9.0 20.4 11.4    3.3 20.86 24.00 21.35 6.51 25.24 7.33 37.47 9.33 46.10 10.30

-13.50 12 2 12.0 8.00 0.613 9.0 23.0 12.5    7.4 28.21 72.00 31.67 10.38 37.94 12.06 58.45 17.02 73.53 20.25

-15.00 16 2 16.0 10.67 0.531 9.0 25.5 13.5    8.5 36.71 96.00 41.38 14.01 49.60 16.38 76.51 23.54 96.34 28.36

-16.50 24 2 24.0 16.00 0.399 9.0 28.1 14.6    9.6 46.29 144.00 53.81 18.72 64.76 22.09 100.99 32.62 127.97 39.99

-18.00 31 2 31.0 20.67 0.311 9.0 30.6 15.6    9.6 55.94 186.00 65.87 23.29 79.40 27.60 124.39 41.27 158.03 51.00

-19.50 35 2 35.0 23.33 0.270 9.0 33.2 16.7    9.4 65.38 210.00 76.46 27.28 92.09 32.33 143.93 48.38 182.61 59.81

-21.00 39 2 39.0 26.00 0.234 9.0 35.7 17.7    9.1 74.5 234.0 86.8 31.14 104.43 36.92 162.97 55.29 206.59 68.39

-22.50 40 1 27.5    38.3 18.8 0.42 35.35 7.32 5.7 80.2 118.5 84.0 29.79 99.64 34.66 149.33 49.13 184.78 58.65

-24.00 43 1 29.0    40.8 19.8 0.42 35.80 7.32 6.1 86.3 125.2 90.2 32.01 106.96 37.24 160.18 52.76 198.11 62.96

-25.50 50 1 32.5    43.4 20.9 0.40 36.73 7.58 6.4 92.7 137.1 97.1 34.50 115.14 40.17 172.56 57.01 213.53 68.11

-27.00 50 1 32.5    45.9 21.9 0.40 36.73 7.58 6.7 99.4 144.0 103.9 36.98 123.19 43.04 184.47 61.07 228.15 72.94

-28.50 50 1 32.5    48.5 23.0 0.40 36.73 7.58 7.1 106.5 150.9 111.0 39.58 131.61 46.06 196.91 65.33 243.40 78.02

-30.00 50 1 32.5    51.0 24.0 0.40 36.73 7.58 7.4 113.9 157.8 118.5 42.30 140.40 49.23 209.86 69.81 259.27 83.35

-31.50 50 2 50.0 33.33 0.210 9.0 53.6 25.1    10.5 124.4 300.0 138.4 50.03 165.63 58.98 254.28 86.87 319.28 106.34

-33.00 50 2 50.0 33.33 0.210 9.0 56.1 26.1    10.5 134.9 300.0 148.3 53.74 177.18 63.25 270.79 92.76 339.08 113.24

-34.50 50 2 50.0 33.33 0.210 9.0 58.7 27.2    10.5 145.4 300.0 158.2 57.44 188.74 67.53 287.30 98.66 358.89 120.15

-36.00 50 2 50.0 33.33 0.210 9.0 61.2 28.2    10.5 155.9 300.0 168.1 61.15 200.29 71.80 303.80 104.56 378.70 127.05

-37.50 50 2 50.0 18.52 0.349 9.0 63.8 29.3    9.7 165.6 166.7 167.9 60.78 198.12 70.59 292.85 99.47 359.28 118.26

-39.00 50 2 50.0 18.52 0.349 9.0 66.3 30.3    9.7 175.3 166.7 177.0 64.18 208.78 74.51 308.08 104.85 377.55 124.56

-40.50 50 2 50.0 18.52 0.349 9.0 68.9 31.4    9.7 185.0 166.7 186.1 67.58 219.44 78.43 323.31 110.24 395.82 130.85

Explain 0.30 0.35 0.50 0.60

1. Qa(net)=Allowable bearing capacity (minus weigth pile) 0.9425 1.0996 1.5708 1.8850

            = Qu/F.S.- weight pile 0.0707 0.0962 0.1963 0.2827

2. F.S.=2.50 0.17 0.23 0.47 0.68

qe<=500
Ø

perimeter, m

section area, m2

weight T/m

1528081.550 670773.380

-3.00

Qa(net)  =  (Qf + Qe)/F.S. - Wp

Pile Diameter (m.)

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร

Qu & Qa For Circular section pile (m.)

0.30 0.35 0.50 0.60

PROJECT : โครงการเดอะควิบค์อนโด

BH-1General Soil BORED PILE BEARING CAPACITY PREDICTION
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   Qa(net) = Net Allowable Compression Load

 Qu =  Qf + Qe Qu = Ultimate Bearing Load (T)

LOCATION : Qf =  SUM qf * P  Qf = Ultimate Skin Friction Load (T)

COORDINATE: N: E: Qe = Qe * Ap Qe = Ultimate End Bearing Load (T)

WATER TABLE(M.):  P = Pile Perimeter(m.)  Ap  = Pile Tip Area (sq.m.)

Factor of  Safety : 2.50  Soil Type 1 = Cohesionless Soil Soil Type 2 = Cohesive Soil
  

======== ===== ====== ======= ======= ======= ===== ======= ======= ====== ======= ======= ====== ======= ======== ======== ======== ======== ======== ========= ===========================

Depth SPT Soil SPT Su  Total Eff.   qf SUM qe

of (Fld) (Crt)  Nc Overb. Overb. K Nq qf

pile tip  N/ft Type N/ft t/m2 t/m2 t/m2 Degree t/m t/m t/m2 Qu Qa(net) Qu Qa(net) Qu Qa(net) Qu Qa(net)
====== ==== ==== ===== ===== ===== ==== ===== ===== ===== ===== ===== ==== ===== ====== ====== ====== ====== ====== ======= ====== ====== ======

0.00       

-1.00 11 2 11.0 7.33 0.635 9.0 1.7 3.7    4.7 4.66 66.00 44.88 16.74 55.15 20.53 66.46 24.70 92.20 34.16

-1.50 7 2 7.0 4.67 0.732 9.0 2.6 4.1    1.7 6.37 42.00 37.11 13.03 44.72 15.60 52.98 18.37 71.50 24.53

-2.00 7 2 7.0 4.67 0.732 9.0 3.4 4.4    1.7 8.07 42.00 41.40 14.15 49.55 16.77 58.35 19.57 77.94 25.75

-2.50 6 2 6.0 4.00 0.759 9.0 4.3 4.8    1.5 9.59 36.00 42.20 13.86 50.02 16.19 58.41 18.65 76.87 23.96

-3.00 5 2 5.0 3.33 0.786 9.0 5.1 5.1    1.3 10.90 30.00 42.48 13.37 49.91 15.38 57.81 17.47 75.03 21.87

-4.50 1 2 0.9 0.60 0.910 9.0 7.7 6.2    0.8 11.72 5.40 32.17 7.44 36.58 7.76 41.07 7.94 50.30 7.90

-6.00 1 2 0.7 0.49 0.916 9.0 10.2 7.2    0.7 12.40 4.44 33.39 6.12 37.88 5.99 42.44 5.67 51.77 4.42

-7.50 1 2 1.0 0.67 0.907 9.0 12.8 8.3    0.9 13.31 6.00 36.46 5.54 41.44 5.12 46.52 4.47 56.95 2.42

-9.00 1 2 1.1 0.76 0.903 9.0 15.3 9.3    1.0 14.34 6.84 39.47 4.93 44.88 4.21 50.41 3.20 61.78 0.28

-10.50 4 2 4.0 2.67 0.815 9.0 17.9 10.4    3.3 17.60 24.00 56.29 9.85 65.02 9.98 74.13 9.86 93.48 8.89

-12.00 4 2 4.0 2.67 0.815 9.0 20.4 11.4    3.3 20.86 24.00 64.48 11.32 74.23 11.37 84.37 11.13 105.77 9.73

-13.50 12 2 12.0 8.00 0.613 9.0 23.0 12.5    7.4 28.21 72.00 107.08 26.55 125.56 29.61 145.17 32.62 187.77 38.46

-15.00 16 2 16.0 10.67 0.531 9.0 25.5 13.5    8.5 36.71 96.00 140.51 38.11 164.86 43.04 190.72 48.01 246.96 58.07

-16.50 24 2 24.0 16.00 0.399 9.0 28.1 14.6    9.6 46.29 144.00 188.73 55.59 222.50 63.81 258.53 72.31 337.38 90.16

-18.00 31 2 31.0 20.67 0.311 9.0 30.6 15.6    9.6 55.94 186.00 234.08 71.92 276.49 83.11 321.82 94.80 421.24 119.64

-19.50 35 2 35.0 23.33 0.270 9.0 33.2 16.7    9.4 65.38 210.00 269.87 84.43 318.45 97.61 370.33 111.37 483.98 140.66

-21.00 39 2 39.0 26.00 0.234 9.0 35.7 17.7    9.1 74.5 234.0 304.9 96.61 359.51 111.74 417.84 127.55 545.51 161.20

-22.50 40 1 27.5    38.3 18.8 0.42 35.35 7.32 5.7 80.2 118.5 261.3 77.37 302.31 86.57 345.22 95.67 436.60 113.57

-24.00 43 1 29.0    40.8 19.8 0.42 35.80 7.32 6.1 86.3 125.2 279.9 83.00 323.71 92.84 369.51 102.57 467.01 121.66

-25.50 50 1 32.5    43.4 20.9 0.40 36.73 7.58 6.4 92.7 137.1 301.9 90.01 349.37 100.81 398.96 111.52 504.59 132.62

-27.00 50 1 32.5    45.9 21.9 0.40 36.73 7.58 6.7 99.4 144.0 322.3 96.35 372.77 107.88 425.50 119.31 537.75 141.81

-28.50 50 1 32.5    48.5 23.0 0.40 36.73 7.58 7.1 106.5 150.9 343.5 103.02 397.11 115.33 453.08 127.51 572.15 151.50

-30.00 50 1 32.5    51.0 24.0 0.40 36.73 7.58 7.4 113.9 157.8 365.5 110.02 422.37 123.14 481.70 136.13 607.79 161.69

-31.50 50 2 50.0 33.33 0.210 9.0 53.6 25.1    10.5 124.4 300.0 463.4 147.36 542.53 168.92 626.38 191.17 808.20 237.78

-33.00 50 2 50.0 33.33 0.210 9.0 56.1 26.1    10.5 134.9 300.0 489.8 156.11 572.24 178.51 659.39 201.55 847.82 249.55

-34.50 50 2 50.0 33.33 0.210 9.0 58.7 27.2    10.5 145.4 300.0 516.2 164.87 601.96 188.11 692.40 211.93 887.43 261.33

-36.00 50 2 50.0 33.33 0.210 9.0 61.2 28.2    10.5 155.9 300.0 542.6 173.62 631.67 197.70 725.41 222.31 927.04 273.10

-37.50 50 2 50.0 18.52 0.349 9.0 63.8 29.3    9.7 165.6 166.7 500.0 154.75 574.26 172.45 651.15 189.77 812.80 223.33

-39.00 50 2 50.0 18.52 0.349 9.0 66.3 30.3    9.7 175.3 166.7 524.3 162.69 601.67 181.12 681.61 199.13 849.35 233.88

-40.50 50 2 50.0 18.52 0.349 9.0 68.9 31.4    9.7 185.0 166.7 548.7 170.63 629.08 189.80 712.07 208.49 885.90 244.43

Explain 0.80 0.90 1.00 1.20

1. Qa(net)=Allowable bearing capacity (minus weigth pile) 2.5133 2.8274 3.1416 3.7699

            = Qu/F.S.- weight pile 0.5027 0.6362 0.7854 1.1310

2. F.S.=2.50 1.21 1.53 1.88 2.71

qe<=500
Ø

perimeter, m

section area, m2

weight T/m

1528081.550 670773.380

-3.00

Qa(net)  =  (Qf + Qe)/F.S. - Wp

Pile Diameter (m.)

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร

Qu & Qa For Circular section pile (m.)

0.80 0.90 1.00 1.20

PROJECT : โครงการเดอะควิบค์อนโด

BH-1General Soil BORED PILE BEARING CAPACITY PREDICTION
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   Qa(net) = Net Allowable Compression Load

 Qu =  Qf + Qe Qu = Ultimate Bearing Load (T)

LOCATION : Qf =  SUM qf * P  Qf = Ultimate Skin Friction Load (T)

COORDINATE: N: E: Qe = Qe * Ap Qe = Ultimate End Bearing Load (T)

WATER TABLE(M.):  P = Pile Perimeter(m.)  Ap  = Pile Tip Area (sq.m.)

Factor of  Safety : 2.50  Soil Type 1 = Cohesionless Soil Soil Type 2 = Cohesive Soil
  

======== ===== ====== ======= ======= ======= ===== ======= ======= ====== ======= ======= ====== ======= ======== ======== ======== ======== ======== ========= ===========================

Depth SPT Soil SPT Su  Total Eff.   qf SUM qe

of (Fld) (Crt)  Nc Overb. Overb. K Nq qf

pile tip  N/ft Type N/ft t/m2 t/m2 t/m2 Degree t/m t/m t/m2 Qu Qa(net) Qu Qa(net) Qu Qa(net) Qu Qa(net)
====== ==== ==== ===== ===== ===== ==== ===== ===== ===== ===== ===== ==== ===== ====== ====== ====== ====== ====== ======= ====== ====== ======

0.00       

-1.00 11 2 11.0 7.33 0.635 9.0 1.7 3.7    4.7 4.66 66.00 11.47 4.36 20.27 7.64 27.44 10.30 44.88 16.74

-1.50 7 2 7.0 4.67 0.732 9.0 2.6 4.1    1.7 6.37 42.00 11.04 4.07 18.24 6.59 23.87 8.53 37.11 13.03

-2.00 7 2 7.0 4.67 0.732 9.0 3.4 4.4    1.7 8.07 42.00 12.92 4.71 20.93 7.43 27.09 9.48 41.40 14.15

-2.50 6 2 6.0 4.00 0.759 9.0 4.3 4.8    1.5 9.59 36.00 14.01 5.03 22.14 7.68 28.26 9.61 42.20 13.86

-3.00 5 2 5.0 3.33 0.786 9.0 5.1 5.1    1.3 10.90 30.00 14.87 5.26 23.02 7.79 29.03 9.58 42.48 13.37

-4.50 1 2 0.9 0.60 0.910 9.0 7.7 6.2    0.8 11.72 5.40 13.41 4.32 19.47 5.67 23.62 6.40 32.17 7.44

-6.00 1 2 0.7 0.49 0.916 9.0 10.2 7.2    0.7 12.40 4.44 14.06 4.24 20.35 5.31 24.63 5.78 33.39 6.12

-7.50 1 2 1.0 0.67 0.907 9.0 12.8 8.3    0.9 13.31 6.00 15.21 4.35 22.08 5.30 26.78 5.62 36.46 5.54

-9.00 1 2 1.1 0.76 0.903 9.0 15.3 9.3    1.0 14.34 6.84 16.42 4.49 23.86 5.30 28.95 5.47 39.47 4.93

-10.50 4 2 4.0 2.67 0.815 9.0 17.9 10.4    3.3 17.60 24.00 21.66 6.24 32.35 7.99 39.95 8.86 56.29 9.85

-12.00 4 2 4.0 2.67 0.815 9.0 20.4 11.4    3.3 20.86 24.00 25.24 7.33 37.47 9.33 46.10 10.30 64.48 11.32

-13.50 12 2 12.0 8.00 0.613 9.0 23.0 12.5    7.4 28.21 72.00 37.94 12.06 58.45 17.02 73.53 20.25 107.08 26.55

-15.00 16 2 16.0 10.67 0.531 9.0 25.5 13.5    8.5 36.71 96.00 49.60 16.38 76.51 23.54 96.34 28.36 140.51 38.11

-16.50 24 2 24.0 16.00 0.399 9.0 28.1 14.6    9.6 46.29 144.00 64.76 22.09 100.99 32.62 127.97 39.99 188.73 55.59

-18.00 31 2 31.0 20.67 0.311 9.0 30.6 15.6    9.6 55.94 186.00 79.40 27.60 124.39 41.27 158.03 51.00 234.08 71.92

-19.50 35 2 35.0 23.33 0.270 9.0 33.2 16.7    9.4 65.38 210.00 92.09 32.33 143.93 48.38 182.61 59.81 269.87 84.43

-21.00 39 2 39.0 26.00 0.234 9.0 35.7 17.7    9.1 74.5 234.0 104.4 36.92 162.97 55.29 206.59 68.39 304.86 96.61

Explain 0.35 0.50 0.60 0.80

1. Qa(net)=Allowable bearing capacity (minus weigth pile) 1.0996 1.5708 1.8850 2.5133

            = Qu/F.S.- weight pile 0.0962 0.1963 0.2827 0.5027

2. F.S.=2.50 0.23 0.47 0.68 1.21

qe<=500
Ø

perimeter, m

section area, m2

weight T/m

1528081.550 670773.380

-3.00

Qa(net)  =  (Qf + Qe)/F.S. - Wp

Pile Diameter (m.)

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร

Qu & Qa For Circular section pile (m.)

0.35 0.50 0.60 0.80

PROJECT : โครงการเดอะควิบค์อนโด

BH-1General Soil BORED PILE BEARING CAPACITY PREDICTION (DRY PROCESS)
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LOG OF BORING BORING NO.
BORING DATE :

PROJECT :  GROUND ELEVATION :  - m.

LOCATION : WATER DEPTH: -3.00 m.

COORDINATE: SOIL ENGINEER : C.Kittisak

No.  Standard Penetration Test Water content,   % 
(USCS)  Results Total Wn =  Natural     %    Grain Size Analysis

 (N) Blows/Ft Unit LL= Liquid limit  %    %  Passing Sieve No.
Wt. PI= Plasticity index

 SYM. m. T/m3 Wn LL PI #3/8 #4 #40 #200
0.00 0.00

- -
- -

1.00 SS-1 1.00 1.72 16.16
- SS-2 -
- ( 0.00 - 4.95 m.), - 1.64 25.72 33.26 16.95 99.71 99.26 99.06 98.75

2.00 Brown  , moist, SS-3 2.00 1.65 27.59
- Low  to Medium plasticity, -
- Medium to Stiff, SS-4 - 1.63 28.40 32.85 17.59 99.82 99.62 97.46 96.32

3.00 Sandy CLAY (CL), SS-5 3.00 1.60 27.00
- -
- -

4.00 4.00
- ST-1 - 1.48 24.24
- -

5.00 5.00
- -
- -

6.00 ST-2 6.00 1.50 24.50
- -
- -

7.00 7.00
- ST-3 - 1.53 18.13
- ( 4.95 - 12.45 m.), -

8.00 Brown  , moist, 8.00
- Low  to Medium plasticity, -
- Very Soft to Soft, -

9.00 Sandy CLAY (CL), ST-4 9.00 1.54 41.80
- -
- -

10.00 10.00
- SS-6 - 1.48 31.19
- -

11.00 11.00
- -
- -

12.00 SS-7 12.00 1.50 21.46
- -
- -

13.00 13.00
- SS-5 - 1.75 17.74
- -

14.00 ( 12.45 - 16.95 m.), 14.00
- Brown  , moist, -
- Low plasticity, -

15.00 Stiff to Very Stiff, SS-6 15.00 1.82 11.97
- Sandy CLAY (CL), -
- -

16.00 16.00
- SS-7 - 1.95 16.01
- -

17.00 17.00
- -
- -

18.00 SS-8 18.00 2.01 17.55
- ( 16.95 - 21.45 m.), -
- Brown  , moist, -

19.00 Low  plasticity, 19.00
- Hard, SS-9 - 2.09 15.32
- Sandy CLAY (CL), -

20.00 20.00
- -
- -

21.00 SS-10 21.00 2.12 14.96
- -
- -

22.00 22.00
- SS-11 - 18.71
- -

23.00 23.00
- -
- -

24.00 SS-12 24.00 18.26
- -
- ( 21.45 - 30.45 m.), -

25.00 Brown  , moist, 25.00
- Non plasticity, SS-13 - 20.33
- Dense to  Very Dense, -

26.00 Silty SAND (SM), 26.00
- -
- -

27.00 SS-14 27.00 16.85
- -
- -

28.00 28.00
- SS-15 - 17.50
- -

29.00 29.00
- -
- -

30.00 SS-16 30.00 17.24
- -
- -

31.00 ( 30.45 - 40.95 m.), 31.00
- Brown  , moist, SS-17 - 2.15 15.81
- Low  to Medium plasticity, -

32.00 Hard, 32.00
- Sandy CLAY (CL), -
- -

33.00 SS-18 33.00 2.26 13.50

29.58 13.25

30.17 15.85

99.75 96.35 92.48 86.59

99.75 93.62 90.14 45.85

98.47 83.26 65.48 52.48

NP

32.15 16.95

36.95 18.52

NP 99.87 96.32 85.47 29.58

NP 98.64 95.48 65.48 19.58

98.35 82.45 65.48 19.58

BH-1

แผ่นที ่1/2

99.67 90.32 72.48 26.59

65.48

99.85 98.65 54.78 26.59

99.85 98.54 76.59

92.85

99.85 96.32 91.48 86.59

99.85

97.63

99.72 95.32

93.60

33.96 18.25 99.64 98.75 96.05 90.17

32.17 16.95 99.74 99.62 95.28

ESD.

17/1/2560

โครงการเดอะควิบค์อนโด
ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร

SITE CODE: -

E:670773.38, N:1528081.55

33.65 15.48 99.95 99.72 96.32 95.48

  DEPTH Soil Classification Sample Field Investigation Laboratory Test

D
e

p
th

M.
SOIL

30.17 15.85 99.97 99.63 98.72 96.05

35.28 15.98 99.96 99.32 97.04 95.20

33.69 17.48 99.85 99.62 97.45 96.32

36.95 18.54 99.90 98.75 95.48 93.06

93.06

36.95 21.47 99.93 99.58 99.36 95.48

35.29 17.45 99.32 98.57 95.24

30.14 12.85

NP

NP

NP

96.2834.52 20.78 99.98 99.62 98.19

95.28

34.28 18.65 99.65 99.78 96.30 92.05

32.15 18.95 99.95 98.74
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LOG OF BORING BORING NO.
BORING DATE :

PROJECT :  GROUND ELEVATION :  - m.

LOCATION : WATER DEPTH: -3.00 m.

COORDINATE: SOIL ENGINEER : C.Kittisak

No.  Standard Penetration Test Water content,   % 
(USCS)  Results Total Wn =  Natural     %    Grain Size Analysis

 (N) Blows/Ft Unit LL= Liquid limit  %    %  Passing Sieve No.
Wt. PI= Plasticity index

 SYM. m. T/m3 Wn LL PI #3/8 #4 #40 #200
33.00 SS-18 33.00 2.26 13.50

- -
- -

34.00 34.00
- SS-19 - 2.05 17.27
- -

35.00 35.00
- -
- ( 30.45 - 40.95 m.), -

36.00 Brown  , moist, SS-20 36.00 2.17 16.04
- Low  to Medium plasticity, -
- Hard, -

37.00 Sandy CLAY (CL), 37.00
- SS-21 - 16.23
- -

38.00 38.00
- -
- -

39.00 SS-22 39.00 20.21
- -
- -

40.00 40.00
- SS-23 - 14.01
- -

41.00    End of boring at 40.95 meter depth. 41.00
- -
- -

42.00 42.00
- -
- -

43.00 43.00
- -
- -

44.00 44.00
- -
- -

45.00 45.00
- -
- -

46.00 46.00
- -
- -

47.00 47.00
- -
- -

48.00 48.00
- -
- -

49.00 49.00
- -
- -

50.00 50.00
- -
- -

51.00 51.00
- -
- -

52.00 52.00
- -
- -

53.00 53.00
- -
- -

54.00 54.00
- -
- -

55.00 55.00
- -
- -

56.00 56.00
- -
- -

57.00 57.00
- -
- -

58.00 58.00
- -
- -

59.00 59.00
- -
- -

60.00 60.00
- -
- -

61.00 61.00
- -
- -

62.00 62.00
- -
- -

63.00 63.00
- -
- -

64.00 64.00
- -
- -

65.00 65.00
- -
- -

66.00 66.00

31.05 16.95

32.59 18.95

33.75 15.84

95.28

99.67 98.35 92.56 90.17

35.28 16.95

99.38 92.48 86.59 65.47

99.75 96.35 92.4836.95 18.52

30.15 15.74

  DEPTH Soil Classification Sample Field Investigation Laboratory Test

D
e

p
th

M.
SOIL

SITE CODE: -
ESD.

17/1/2560
BH-1โครงการเดอะควิบค์อนโด

99.85 97.48

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร แผ่นที ่2/2E:670773.38, N:1528081.55
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LOG OF BORING BORING NO.
BORING DATE :

PROJECT :  GROUND ELEVATION :  - m.

LOCATION : WATER DEPTH: -2.50 m.

COORDINATE: SOIL ENGINEER : C.Kittisak

No.  Standard Penetration Test Water content,   % 
(USCS)  Results Total Wn =  Natural     %    Grain Size Analysis

 (N) Blows/Ft Unit LL= Liquid limit  %    %  Passing Sieve No.
Wt. PI= Plasticity index

 SYM. m. T/m3 Wn LL PI #3/8 #4 #40 #200
0.00 0.00

- -
- -

1.00 SS-1 1.00 1.48 19.65
- SS-2 -
- ( 0.00 - 4.95 m.), - 1.51 24.15 30.15 14.85 99.64 98.47 96.32 95.28

2.00 Brown  , moist, SS-3 2.00 1.52 29.58
- Low  to Medium plasticity, -
- Very Soft, SS-4 - 1.51 32.15 33.62 18.59 99.75 99.26 96.35 92.15

3.00 Sandy CLAY (CL), SS-5 3.00 1.52 24.15
- -
- -

4.00 4.00
- ST-1 - 1.48 20.85
- -

5.00 5.00
- -
- -

6.00 ST-2 6.00 1.51 26.95
- -
- -

7.00 7.00
- ST-3 - 1.52 20.47
- ( 4.95 - 12.45 m.), -

8.00 Brown  , moist, 8.00
- Low  to Medium plasticity, -
- Very Soft to Medium, -

9.00 Sandy CLAY (CL), ST-4 9.00 1.50 43.25
- -
- -

10.00 10.00
- SS-6 - 1.51 36.95
- -

11.00 11.00
- -
- -

12.00 SS-7 12.00 1.55 24.17
- -
- -

13.00 13.00
- SS-5 - 1.72 19.58
- -

14.00 14.00
- -
- ( 12.45 - 18.45 m.), -

15.00 Brown  , moist, SS-6 15.00 1.82 16.57
- Low to Medium plasticity, -
- Stiff to Very Stiff, -

16.00 Sandy CLAY (CL), 16.00
- SS-7 - 1.91 13.06
- -

17.00 17.00
- -
- -

18.00 SS-8 18.00 1.99 21.48
- -
- -

19.00 19.00
- ( 18.45 - 21.45 m.), SS-9 - 2.05 19.58
- Brown  , moist, -

20.00 Low  plasticity, 20.00
- Hard, -
- Sandy CLAY (CL), -

21.00 SS-10 21.00 2.10 17.85
- -
- -

22.00 22.00
- SS-11 - 20.18
- -

23.00 23.00
- -
- -

24.00 SS-12 24.00 16.59
- -
- ( 21.45 - 30.45 m.), -

25.00 Brown  , moist, 25.00
- Non plasticity, SS-13 - 21.85
- Dense to  Very Dense, -

26.00 Silty SAND (SM), 26.00
- -
- -

27.00 SS-14 27.00 19.58
- -
- -

28.00 28.00
- SS-15 - 18.52
- -

29.00 29.00
- -
- -

30.00 SS-16 30.00 21.48
- -
- -

31.00 ( 30.45 - 40.95 m.), 31.00
- Brown  , moist, SS-17 - 16.95
- Low  to Medium plasticity, -

32.00 Hard, 32.00
- Sandy CLAY (CL), -
- -

33.00 SS-18 33.00 14.78

32.58 17.58 98.63 92.48 83.52 32.48

29.56 15.42 96.35 92.47 75.48 23.59

NP 96.35 92.85 75.48 21.48

NP 98.65 93.06 82.45 23.56

NP 98.63 92.85 65.17 13.62

NP 97.25 95.63 82.05 21.47

NP 99.92 95.66 62.15 18.59

NP 97.85 86.32 72.48 21.48

31.92 18.59 99.90 97.62 95.33 90.15

33.95 16.59 99.62 98.05 93.62 90.14

32.48 16.95 99.76 99.62 98.52 97.48

36.95 21.48 99.94 99.62 97.52 93.06

35.48 18.95 99.85 96.32 96.14 95.86

33.62 19.58 99.84 98.62 95.48 93.05

34.62 19.25 99.75 96.05 95.28 93.06

36.25 21.48 99.90 99.72 97.64 92.05

35.98 20.48 99.95 99.62 97.45 95.06

36.95 17.84 99.65 98.75 96.32 92.05

33.67 18.95 99.72 99.62 98.52 97.36

35.85 15.29 99.92 97.48 96.32 92.05

36.95 16.28 99.85 99.31 98.47 96.25

95.63

32.59 15.48 99.85 96.32 95.48 92.05

SOIL

32.45 16.95 99.85 99.62 97.48

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร แผ่นที ่1/2E:670791.54, N:1528054.54

  DEPTH Soil Classification Sample Field Investigation Laboratory Test

D
e
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th

M.

ESD.
SITE CODE: -

19/01/2560
BH-2โครงการเดอะควิบค์อนโด
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LOG OF BORING BORING NO.
BORING DATE :

PROJECT :  GROUND ELEVATION :  - m.

LOCATION : WATER DEPTH: -2.50 m.

COORDINATE: SOIL ENGINEER : C.Kittisak

No.  Standard Penetration Test Water content,   % 
(USCS)  Results Total Wn =  Natural     %    Grain Size Analysis

 (N) Blows/Ft Unit LL= Liquid limit  %    %  Passing Sieve No.
Wt. PI= Plasticity index

 SYM. m. T/m3 Wn LL PI #3/8 #4 #40 #200
33.00 SS-18 33.00 14.78

- -
- -

34.00 34.00
- SS-19 - 18.95
- -

35.00 35.00
- -
- ( 30.45 - 40.95 m.), -

36.00 Brown  , moist, SS-20 36.00 17.41
- Low  to Medium plasticity, -
- Hard, -

37.00 Sandy CLAY (CL), 37.00
- SS-21 - 19.25
- -

38.00 38.00
- -
- -

39.00 SS-22 39.00 21.48
- -
- -

40.00 40.00
- SS-23 - 16.95
- -

41.00    End of boring at 40.95 meter depth. 41.00
- -
- -

42.00 42.00
- -
- -

43.00 43.00
- -
- -

44.00 44.00
- -
- -

45.00 45.00
- -
- -

46.00 46.00
- -
- -

47.00 47.00
- -
- -

48.00 48.00
- -
- -

49.00 49.00
- -
- -

50.00 50.00
- -
- -

51.00 51.00
- -
- -

52.00 52.00
- -
- -

53.00 53.00
- -
- -

54.00 54.00
- -
- -

55.00 55.00
- -
- -

56.00 56.00
- -
- -

57.00 57.00
- -
- -

58.00 58.00
- -
- -

59.00 59.00
- -
- -

60.00 60.00
- -
- -

61.00 61.00
- -
- -

62.00 62.00
- -
- -

63.00 63.00
- -
- -

64.00 64.00
- -
- -

65.00 65.00
- -
- -

66.00 66.00

33.95 19.58 99.92 97.48 62.48 21.85

29.56 15.84 99.37 98.65 72.36 16.59

32.17 14.78 96.32 92.58 80.14 24.78

36.95 17.48 98.52 96.32 92.15 26.59

32.48

35.96 18.59 96.35 85.47 72.14 32.95

SOIL

32.58 17.58 98.63 92.48 83.52

ถนนรชัดาภเิษก ซอย 36 แยก 19 กรุงเทพมหานคร แผ่นที ่2/2E:670791.54, N:1528054.54

  DEPTH Soil Classification Sample Field Investigation Laboratory Test

D
e

p
th

M.

ESD.
SITE CODE: -

19/01/2560
BH-2โครงการเดอะควิบค์อนโด

62

54

50

57

55

59

33.00

34.00

35.00

36.00

37.00

38.00

39.00

40.00

41.00

42.00

43.00

44.00

45.00

46.00

47.00

48.00

49.00

50.00

51.00

52.00

53.00

54.00

55.00

56.00

57.00

58.00

59.00

60.00

61.00

62.00

63.00

64.00

65.00

66.00

0 10 20 30 40 50 60 70 80 90 100

DE
PT

H 
 O

F  
BO

RE
HO

LE

Su (t/m2)
0 1 2 3 4 5 6 7 8 9 10



38 

BH
-01

-3.
00

m
.

-
Bo

re 
ho

le
US

CS
 

W
n ,

 at
γ 

t
N S

PT
po

ck
et

No
.

Fr
om

t o
So

il
Re

ce
ive

d
t/m

3
LL

PI
Fie

ld
q u

c


Re
ma

rk
gro

up
(%

)
(%

)
(%

)
(B

low
 / 

Fo
ot)

t/m
2

t/m
2

ks
c

de
gre

e
BH

-01
0.0

0
0.5

0
1.0

0
1.4

5
16

.16
1.7

2
33

.65
15

.48
99

.95
99

.72
96

.32
95

.48
11

1.5
0

2.0
0

25
.72

1.6
4

33
.26

16
.95

99
.71

99
.26

99
.06

98
.75

7
2.0

0
2.4

5
27

.59
1.6

5
30

.17
15

.85
99

.97
99

.63
98

.72
96

.05
7

2.5
0

3.0
0

28
.40

1.6
3

32
.85

17
.59

99
.82

99
.62

97
.46

96
.32

6
3.0

0
3.5

0
27

.00
1.6

0
35

.28
15

.98
99

.96
99

.32
97

.04
95

.20
5

4.5
0

4.9
5

24
.24

1.4
8

36
.95

18
.54

99
.90

98
.75

95
.48

93
.06

1.0
5

1.2
0

6.0
0

6.4
5

24
.50

1.5
0

33
.69

17
.48

99
.85

99
.62

97
.45

96
.32

0.7
0

0.9
8

7.5
0

7.9
5

18
.13

1.5
3

35
.29

17
.42

99
.32

98
.57

95
.24

93
.06

1.1
5

1.3
4

9.0
0

9.4
5

41
.80

1.5
4

36
.95

21
.47

99
.93

99
.58

99
.36

95
.48

1.3
5

1.5
2

10
.50

10
.95

31
.19

1.4
8

34
.52

20
.78

99
.98

99
.62

98
.19

96
.28

4
12

.00
12

.45
21

.46
1.5

0
32

.15
18

.95
99

.95
98

.74
97

.63
95

.28
4

13
.50

13
.95

17
.74

1.7
5

34
.28

18
.65

99
.65

99
.78

96
.30

92
.05

12
15

.00
15

.45
11

.97
1.8

2
32

.17
16

.95
99

.74
99

.62
95

.28
93

.60
16

16
.50

16
.95

16
.01

1.9
5

33
.96

18
.25

99
.64

98
.75

96
.05

90
.17

24
18

.00
18

.45
17

.55
2.0

1
30

.14
12

.85
99

.85
99

.72
95

.32
92

.85
31

19
.50

19
.95

15
.32

2.0
9

29
.58

13
.25

99
.85

96
.32

91
.48

86
.59

35
21

.00
21

.45
14

.96
2.1

2
30

.17
15

.85
99

.85
98

.54
76

.59
65

.48
39

22
.50

22
.95

18
.71

99
.85

98
.65

54
.78

26
.59

40
24

.00
24

.45
18

.26
98

.35
82

.45
65

.48
19

.58
43

25
.50

25
.95

20
.33

99
.67

90
.32

72
.48

26
.59

52
27

.00
27

.45
16

.85
99

.87
96

.32
85

.47
29

.58
74

28
.50

28
.95

17
.50

98
.64

95
.48

65
.48

19
.58

70
30

.00
30

.45
17

.24
99

.75
93

.62
90

.14
45

.85
77

31
.50

31
.95

15
.81

2.1
5

32
.15

16
.95

98
.47

83
.26

65
.48

52
.48

76
33

.00
33

.45
13

.50
2.2

6
36

.95
18

.52
99

.75
96

.35
92

.48
86

.59
74

34
.50

34
.95

17
.27

2.0
5

30
.15

15
.74

99
.38

92
.48

86
.59

65
.47

58
36

.00
36

.45
16

.04
2.1

7
31

.05
16

.95
99

.85
98

.63
94

.27
92

.05
53

37
.50

37
.95

16
.23

32
.59

18
.95

98
.74

95
.62

92
.05

86
.59

56
39

.00
39

.45
20

.21
33

.75
15

.84
99

.67
98

.35
92

.56
90

.17
54

40
.50

40
.95

14
.01

35
.28

16
.95

99
.85

97
.48

96
.35

95
.28

59

CL SM CL

NP

   
   

   
SU

MM
AR

Y 
OF

 T
ES

T 
RE

SU
LT

S
PR

OJ
EC

T:
โค
รง
กา
รเ
ด
อ
ะค
วิบ
ค์
อน
โด

CO
OR

DI
NA

TE
:

E:
67

07
73

.38
,N

:15
28

08
1.5

5
LO

CA
TI

ON
:

ถน
นร
ชั
ด
าภ
เิษ
ก
ซ
อย

36
 แ
ย
ก

19
 ก
รุง
เท
พ
ม
ห
าน
ค
ร

W
AT

ER
 D

EP
TH

:
  E

LE
VA

TI
ON

:
D e

pth
. (

m.
)

At
ter

be
rg 

Lim
its

BO
RI

NG
 D

AT
E:

17
/01

/25
60

Te
st 

Da
ta

Gr
ad

ati
on

 %
 P

as
sin

g

# 
 20

0
# 

 40
# 

 3/
8

# 
 4

NP NP NP NP NP



39 

BH
-02

-2.
50

m
.

-
Bo

re 
ho

le
US

CS
 

W
n ,

 at
γ 

t
N S

PT
po

ck
et

No
.

Fr
om

t o
So

il
Re

ce
ive

d
t/m

3
LL

PI
Fie

ld
q u

c


Re
ma

rk
gro

up
(%

)
(%

)
(%

)
(B

low
 / 

Fo
ot)

t/m
2

t/m
2

ks
c

de
gre

e
BH

-02
0.0

0
0.5

0
1.0

0
1.4

5
19

.65
1.4

8
32

.45
16

.95
99

.85
99

.62
97

.48
95

.63
4

1.5
0

2.0
0

24
.15

1.5
1

30
.15

14
.85

99
.64

98
.47

96
.32

95
.28

4
2.0

0
2.4

5
29

.58
1.5

2
32

.59
15

.48
99

.85
96

.32
95

.48
92

.05
4

2.5
0

3.0
0

32
.15

1.5
1

33
.62

18
.59

99
.75

99
.26

96
.35

92
.15

4
3.0

0
3.5

0
24

.15
1.5

2
36

.95
16

.28
99

.85
99

.31
98

.47
96

.25
4

4.5
0

4.9
5

20
.85

1.4
8

35
.85

15
.28

99
.92

97
.48

96
.32

92
.05

1.0
5

1.3
6

6.0
0

6.4
5

26
.95

1.5
1

33
.67

18
.95

99
.72

99
.62

98
.52

97
.36

0.7
0

1.1
5

7.5
0

7.9
5

20
.47

1.5
2

36
.95

17
.84

99
.65

98
.75

96
.32

92
.05

1.1
5

1.2
8

9.0
0

9.4
5

43
.25

1.5
0

35
.98

20
.48

99
.95

99
.62

97
.45

95
.06

1.3
5

1.4
7

10
.50

10
.95

36
.95

1.5
1

36
.25

21
.48

99
.90

99
.72

97
.64

92
.05

4
12

.00
12

.45
24

.17
1.5

5
34

.62
19

.25
99

.75
96

.05
95

.28
93

.06
5

13
.50

13
.95

19
.58

1.7
2

33
.62

19
.58

99
.84

98
.62

95
.48

93
.05

12
15

.00
15

.45
16

.57
1.8

2
35

.48
18

.95
99

.85
96

.32
96

.14
95

.86
15

16
.50

16
.95

13
.06

1.9
1

36
.95

21
.48

99
.94

99
.62

97
.52

93
.06

21
18

.00
18

.45
21

.48
1.9

9
32

.48
16

.95
99

.76
99

.62
98

.52
97

.48
28

19
.50

19
.95

19
.58

2.0
5

33
.95

16
.59

99
.62

98
.05

93
.62

90
.14

36
21

.00
21

.45
17

.85
2.1

0
31

.92
18

.59
99

.90
97

.62
95

.33
90

.15
42

22
.50

22
.95

20
.18

99
.92

95
.62

62
.15

18
.59

38
24

.00
24

.45
16

.59
97

.85
86

.32
72

.48
21

.48
42

25
.50

25
.95

21
.85

98
.63

92
.85

65
..1

7
13

.62
55

27
.00

27
.45

19
.58

97
.25

95
.63

82
.05

21
.47

69
28

.50
28

.95
18

.52
96

.35
92

.85
75

.48
21

.48
73

30
.00

30
.45

21
.48

98
.65

93
.06

82
.45

23
.56

71
31

.50
31

.95
16

.95
29

.56
15

.42
96

.35
92

.47
75

.48
23

.59
75

33
.00

33
.45

14
.78

32
.58

17
.58

98
.63

92
.48

83
.52

32
.48

62
34

.50
34

.95
18

.95
35

.96
18

.59
96

.35
85

.47
72

.14
32

.95
54

36
.00

36
.45

17
.41

36
.95

17
.48

98
.52

96
.32

92
.15

26
.59

50
37

.50
37

.95
19

.25
32

.17
14

.78
96

.32
92

.58
80

.14
24

.78
57

39
.00

39
.45

21
.48

29
.56

15
.84

99
.37

98
.65

72
.36

16
.59

55
40

.50
40

.95
16

.95
33

.95
19

.58
99

.92
97

.48
62

.48
21

.85
59

SM CL

NP NP

# 
 3/

8
# 

 4
# 

 40
# 

 20
0

CL

NP NP NP NP

BO
RI

NG
 D

AT
E:

19
/01

/25
60

  E
LE

VA
TI

ON
:

De
pth

. (
m.

)
At

ter
be

rg 
Lim

its
Gr

ad
ati

on
 %

 P
as

sin
g

Te
st 

Da
ta

   
   

SU
MM

AR
Y 

OF
 T

ES
T 

RE
SU

LT
S

PR
OJ

EC
T:

โค
รง
กา
รเ
ด
อะ
ค
วิบ
ค์
อน
โด

CO
OR

DI
NA

TE
:

E:
67

07
91

.54
,N

:15
28

05
4.5

4
LO

CA
TI

ON
:

ถน
นร
ชั
ด
าภ
เิษ
ก
ซ
อย

36
 แ
ยก

19
 ก
รุง
เท
พ
มห
าน
ค
ร

W
AT

ER
 D

EP
TH

:



   

 
 

 
ภาคผนวก 

เอกสารอ้างองิ 
 
 
 
 



Designation: D1586 − 11

Standard Test Method for
Standard Penetration Test (SPT) and Split-Barrel Sampling
of Soils1

This standard is issued under the fixed designation D1586; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This test method describes the procedure, generally
known as the Standard Penetration Test (SPT), for driving a
split-barrel sampler to obtain a representative disturbed soil
sample for identification purposes, and measure the resistance
of the soil to penetration of the sampler. Another method (Test
Method D3550) to drive a split-barrel sampler to obtain a
representative soil sample is available but the hammer energy
is not standardized.

1.2 Practice D6066 gives a guide to determining the nor-
malized penetration resistance of sands for energy adjustments
of N-value to a constant energy level for evaluating liquefac-
tion potential.

1.3 Test results and identification information are used to
estimate subsurface conditions for foundation design.

1.4 Penetration resistance testing is typically performed at
5-ft depth intervals or when a significant change of materials is
observed during drilling, unless otherwise specified.

1.5 This test method is limited to use in nonlithified soils
and soils whose maximum particle size is approximately less
than one-half of the sampler diameter.

1.6 This test method involves use of rotary drilling equip-
ment (Guide D5783, Practice D6151). Other drilling and
sampling procedures (Guide D6286, Guide D6169) are avail-
able and may be more appropriate. Considerations for hand
driving or shallow sampling without boreholes are not ad-
dressed. Subsurface investigations should be recorded in ac-
cordance with Practice D5434. Samples should be preserved
and transported in accordance with Practice D4220 using
Group B. Soil samples should be identified by group name and
symbol in accordance with Practice D2488.

1.7 All observed and calculated values shall conform to the
guidelines for significant digits and rounding established in
Practice D6026, unless superseded by this test method.

1.8 The values stated in inch-pound units are to be regarded
as standard, except as noted below. The values given in
parentheses are mathematical conversions to SI units, which
are provided for information only and are not considered
standard.

1.8.1 The gravitational system of inch-pound units is used
when dealing with inch-pound units. In this system, the pound
(lbf) represents a unit of force (weight), while the unit for mass
is slugs.

1.9 Penetration resistance measurements often will involve
safety planning, administration, and documentation. This test
method does not purport to address all aspects of exploration
and site safety. This standard does not purport to address all of
the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Performance of the
test usually involves use of a drill rig; therefore, safety
requirements as outlined in applicable safety standards (for
example, OSHA regulations,2 NDA Drilling Safety Guide,3

drilling safety manuals, and other applicable state and local
regulations) must be observed.

2. Referenced Documents

2.1 ASTM Standards:4

D653 Terminology Relating to Soil, Rock, and Contained
Fluids

D854 Test Methods for Specific Gravity of Soil Solids by
Water Pycnometer

1 This method is under the jurisdiction of ASTM Committee D18 on Soil and
Rock and is the direct responsibility of Subcommittee D18.02 on Sampling and
Related Field Testing for Soil Evaluations.

Current edition approved Nov. 1, 2011. Published December 2011. Originally
approved in 1958. Last previous edition approved in 2008 as D1586–08a. DOI:
10.1520/D1586-11.

2 Available from Occupational Safety and Health Administration (OSHA), 200
Constitution Ave., NW, Washington, DC 20210, http://www.osha.gov.

3 Available from the National Drilling Association, 3511 Center Rd., Suite 8,
Brunswick, OH 44212, http://www.nda4u.com.

4 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States

1Copyright by ASTM Int'l (all rights reserved); Thu Mar 27 08:57:57 EDT 2014
Downloaded/printed by
Lutz Marc (Jean Lutz SA) pursuant to License Agreement. No further reproductions authorized.

http://dx.doi.org/10.1520/D0653
http://dx.doi.org/10.1520/D0653
http://dx.doi.org/10.1520/D0854
http://dx.doi.org/10.1520/D0854
http://www.astm.org/COMMIT/COMMITTEE/D18.htm
http://www.astm.org/COMMIT/SUBCOMMIT/D1802.htm


D1587 Practice for Thin-Walled Tube Sampling of Soils for
Geotechnical Purposes

D2216 Test Methods for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

D2487 Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)

D2488 Practice for Description and Identification of Soils
(Visual-Manual Procedure)

D3550 Practice for Thick Wall, Ring-Lined, Split Barrel,
Drive Sampling of Soils

D3740 Practice for Minimum Requirements for Agencies
Engaged in Testing and/or Inspection of Soil and Rock as
Used in Engineering Design and Construction

D4220 Practices for Preserving and Transporting Soil
Samples

D4633 Test Method for Energy Measurement for Dynamic
Penetrometers

D5434 Guide for Field Logging of Subsurface Explorations
of Soil and Rock

D5783 Guide for Use of Direct Rotary Drilling with Water-
Based Drilling Fluid for Geoenvironmental Exploration
and the Installation of Subsurface Water-Quality Monitor-
ing Devices

D6026 Practice for Using Significant Digits in Geotechnical
Data

D6066 Practice for Determining the Normalized Penetration
Resistance of Sands for Evaluation of Liquefaction Poten-
tial

D6151 Practice for Using Hollow-Stem Augers for Geotech-
nical Exploration and Soil Sampling

D6169 Guide for Selection of Soil and Rock Sampling
Devices Used With Drill Rigs for Environmental Investi-
gations

D6286 Guide for Selection of Drilling Methods for Environ-
mental Site Characterization

D6913 Test Methods for Particle-Size Distribution (Grada-
tion) of Soils Using Sieve Analysis

3. Terminology

3.1 Definitions:
3.1.1 Definitions of terms included in Terminology D653

specific to this practice are:
3.1.2 cathead, n—the rotating drum or windlass in the

rope-cathead lift system around which the operator wraps a
rope to lift and drop the hammer by successively tightening and
loosening the rope turns around the drum.

3.1.3 drill rods, n—rods used to transmit downward force
and torque to the drill bit while drilling a borehole.

3.1.4 N-value, n—the blow count representation of the
penetration resistance of the soil. The N-value, reported in
blows per foot, equals the sum of the number of blows (N)
required to drive the sampler over the depth interval of 6 to 18
in. (150 to 450 mm) (see 7.3).

3.1.5 Standard Penetration Test (SPT), n—a test process in
the bottom of the borehole where a split-barrel sampler having
an inside diameter of either 1-1/2-in. (38.1 mm) or 1-3/8-in.
(34.9 mm) (see Note 2) is driven a given distance of 1.0 ft (0.30
m) after a seating interval of 0.5 ft (0.15 m) using a hammer

weighing approximately 140-lbf (623-N) falling 30 6 1.0 in.
(0.76 m 6 0.030 m) for each hammer blow.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 anvil, n—that portion of the drive-weight assembly

which the hammer strikes and through which the hammer
energy passes into the drill rods.

3.2.2 drive weight assembly, n—an assembly that consists of
the hammer, anvil, hammer fall guide system, drill rod attach-
ment system, and any hammer drop system hoisting attach-
ments.

3.2.3 hammer, n—that portion of the drive-weight assembly
consisting of the 140 6 2 lbf (623 6 9 N) impact weight which
is successively lifted and dropped to provide the energy that
accomplishes the sampling and penetration.

3.2.4 hammer drop system, n—that portion of the drive-
weight assembly by which the operator or automatic system
accomplishes the lifting and dropping of the hammer to
produce the blow.

3.2.5 hammer fall guide, n—that part of the drive-weight
assembly used to guide the fall of the hammer.

3.2.6 number of rope turns, n—the total contact angle
between the rope and the cathead at the beginning of the
operator’s rope slackening to drop the hammer, divided by
360° (see Fig. 1).

3.2.7 sampling rods, n—rods that connect the drive-weight
assembly to the sampler. Drill rods are often used for this
purpose.

4. Significance and Use

4.1 This test method provides a disturbed soil sample for
moisture content determination, for identification and classifi-
cation (Practices D2487 and D2488) purposes, and for labora-
tory tests appropriate for soil obtained from a sampler that will
produce large shear strain disturbance in the sample such as
Test Methods D854, D2216, and D6913. Soil deposits contain-
ing gravels, cobbles, or boulders typically result in penetration
refusal and damage to the equipment.

4.2 This test method provides a disturbed soil sample for
moisture content determination and laboratory identification.
Sample quality is generally not suitable for advanced labora-
tory testing for engineering properties. The process of driving
the sampler will cause disturbance of the soil and change the
engineering properties. Use of the thin wall tube sampler
(Practice D1587) may result in less disturbance in soft soils.
Coring techniques may result in less disturbance than SPT
sampling for harder soils, but it is not always the case, that is,
some cemented soils may become loosened by water action
during coring; see Practice D6151, and Guide D6169.

4.3 This test method is used extensively in a great variety of
geotechnical exploration projects. Many local correlations and
widely published correlations which relate blow count, or
N-value, and the engineering behavior of earthworks and
foundations are available. For evaluating the liquefaction
potential of sands during an earthquake event, the N-value
should be normalized to a standard overburden stress level.
Practice D6066 provides methods to obtain a record of
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normalized resistance of sands to the penetration of a standard
sampler driven by a standard energy. The penetration resistance
is adjusted to drill rod energy ratio of 60 % by using a hammer
system with either an estimated energy delivery or directly
measuring drill rod stress wave energy using Test Method
D4633.

NOTE 1—The reliability of data and interpretations generated by this
practice is dependent on the competence of the personnel performing it
and the suitability of the equipment and facilities used. Agencies that meet
the criteria of Practice D3740 generally are considered capable of
competent testing. Users of this practice are cautioned that compliance
with Practice D3740 does not assure reliable testing. Reliable testing
depends on several factors and Practice D3740 provides a means of
evaluating some of these factors. Practice D3740 was developed for
agencies engaged in the testing, inspection, or both, of soils and rock. As
such, it is not totally applicable to agencies performing this practice. Users
of this test method should recognize that the framework of Practice D3740
is appropriate for evaluating the quality of an agency performing this test
method. Currently, there is no known qualifying national authority that
inspects agencies that perform this test method.

5. Apparatus

5.1 Drilling Equipment—Any drilling equipment that pro-
vides at the time of sampling a suitable borehole before
insertion of the sampler and ensures that the penetration test is
performed on intact soil shall be acceptable. The following
pieces of equipment have proven to be suitable for advancing
a borehole in some subsurface conditions:

5.1.1 Drag, Chopping, and Fishtail Bits, less than 6½ in.
(165 mm) and greater than 2¼ in. (57 mm) in diameter may be
used in conjunction with open-hole rotary drilling or casing-
advancement drilling methods. To avoid disturbance of the
underlying soil, bottom discharge bits are not permitted; only
side discharge bits are permitted.

5.1.2 Roller-Cone Bits, less than 6½ in. (165 mm) and
greater than 2¼ in. (57 mm) in diameter may be used in
conjunction with open-hole rotary drilling or casing-
advancement drilling methods if the drilling fluid discharge is
deflected.

5.1.3 Hollow-Stem Continuous Flight Augers, with or with-
out a center bit assembly, may be used to drill the borehole.
The inside diameter of the hollow-stem augers shall be less
than 6½ in. (165 mm) and not less than 2¼ in. (57 mm).

5.1.4 Solid, Continuous Flight, Bucket and Hand Augers,
less than 6½ in. (165 mm) and not less than 2¼ in. (57 mm) in
diameter may be used if the soil on the side of the borehole
does not cave onto the sampler or sampling rods during
sampling.

5.2 Sampling Rods—Flush-joint steel drill rods shall be used
to connect the split-barrel sampler to the drive-weight assem-
bly. The sampling rod shall have a stiffness (moment of inertia)
equal to or greater than that of parallel wall “A” rod (a steel rod
that has an outside diameter of 1-5/8 in. (41.3 mm) and an
inside diameter of 1-1/8 in. (28.5 mm).

(a) counterclockwise rotation
approximately 13⁄4 turns

(b) clockwise rotation
approximately 21⁄4 turns

FIG. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counterclockwise Rotation and (b) Clockwise Rotation of the Cat-
head
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5.3 Split-Barrel Sampler—The standard sampler dimen-
sions are shown in Fig. 2. The sampler has an outside diameter
of 2.00 in. (50.8 mm). The inside diameter of the of the
split-barrel (dimension D in Fig. 2) can be either 1½-in. (38.1
mm) or 1"-in. (34.9 mm) (see Note 2). A 16-gauge liner can
be used inside the 1½-in. (38.1 mm) split barrel sampler. The
driving shoe shall be of hardened steel and shall be replaced or
repaired when it becomes dented or distorted. The penetrating
end of the drive shoe may be slightly rounded. The split-barrel
sampler must be equipped with a ball check and vent. Metal or
plastic baskets may be used to retain soil samples.

NOTE 2—Both theory and available test data suggest that N-values may
differ as much as 10 to 30 % between a constant inside diameter sampler
and upset wall sampler. If it is necessary to correct for the upset wall
sampler refer to Practice D6066. In North America, it is now common
practice to use an upset wall sampler with an inside diameter of 1½ in. At
one time, liners were used but practice evolved to use the upset wall
sampler without liners. Use of an upset wall sampler allows for use of
retainers if needed, reduces inside friction, and improves recovery. Many
other countries still use a constant ID split-barrel sampler, which was the
original standard and still acceptable within this standard.

5.4 Drive-Weight Assembly:
5.4.1 Hammer and Anvil—The hammer shall weigh 140 6

2 lbf (623 6 9 N) and shall be a rigid metallic mass. The
hammer shall strike the anvil and make steel on steel contact
when it is dropped. A hammer fall guide permitting an
unimpeded fall shall be used. Fig. 3 shows a schematic of such
hammers. Hammers used with the cathead and rope method
shall have an unimpeded over lift capacity of at least 4 in. (100
mm). For safety reasons, the use of a hammer assembly with an
internal anvil is encouraged as shown in Fig. 3. The total mass

of the hammer assembly bearing on the drill rods should not be
more than 250 6 10 lbm (113 6 5 kg).

NOTE 3—It is suggested that the hammer fall guide be permanently
marked to enable the operator or inspector to judge the hammer drop
height.

5.4.2 Hammer Drop System—Rope-cathead, trip, semi-
automatic or automatic hammer drop systems may be used,
providing the lifting apparatus will not cause penetration of the
sampler while re-engaging and lifting the hammer.

5.5 Accessory Equipment—Accessories such as labels,
sample containers, data sheets, and groundwater level measur-
ing devices shall be provided in accordance with the require-
ments of the project and other ASTM standards.

6. Drilling Procedure

6.1 The borehole shall be advanced incrementally to permit
intermittent or continuous sampling. Test intervals and loca-
tions are normally stipulated by the project engineer or
geologist. Typically, the intervals selected are 5 ft (1.5 m) or
less in homogeneous strata with test and sampling locations at
every change of strata. Record the depth of drilling to the
nearest 0.1 ft (0.030 m).

6.2 Any drilling procedure that provides a suitably clean
and stable borehole before insertion of the sampler and assures
that the penetration test is performed on essentially intact soil
shall be acceptable. Each of the following procedures has
proven to be acceptable for some subsurface conditions. The
subsurface conditions anticipated should be considered when
selecting the drilling method to be used.

A = 1.0 to 2.0 in. (25 to 50 mm)
B = 18.0 to 30.0 in. (0.457 to 0.762 m)
C = 1.375± 0.005 in. (34.93 ± 0.13 mm)
D = 1.50 ± 0.05 − 0.00 in. (38.1 ± 1.3 − 0.0 mm)
E = 0.10 ± 0.02 in. (2.54 ± 0.25 mm)
F = 2.00 ± 0.05 − 0.00 in. (50.8 ± 1.3 − 0.0 mm)
G = 16.0° to 23.0°

FIG. 2 Split-Barrel Sampler
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6.2.1 Open-hole rotary drilling method.
6.2.2 Continuous flight hollow-stem auger method.
6.2.3 Wash boring method.
6.2.4 Continuous flight solid auger method.

6.3 Several drilling methods produce unacceptable bore-
holes. The process of jetting through an open tube sampler and
then sampling when the desired depth is reached shall not be
permitted. The continuous flight solid auger method shall not
be used for advancing the borehole below a water table or
below the upper confining bed of a confined non-cohesive
stratum that is under artesian pressure. Casing may not be
advanced below the sampling elevation prior to sampling.
Advancing a borehole with bottom discharge bits is not
permissible. It is not permissible to advance the borehole for
subsequent insertion of the sampler solely by means of
previous sampling with the SPT sampler.

6.4 The drilling fluid level within the borehole or hollow-
stem augers shall be maintained at or above the in situ
groundwater level at all times during drilling, removal of drill
rods, and sampling.

7. Sampling and Testing Procedure

7.1 After the borehole has been advanced to the desired
sampling elevation and excessive cuttings have been removed,
record the cleanout depth to the nearest 0.1 ft (0.030 m), and
prepare for the test with the following sequence of operations:

7.1.1 Attach either split-barrel sampler Type A or B to the
sampling rods and lower into the borehole. Do not allow the
sampler to drop onto the soil to be sampled.

7.1.2 Position the hammer above and attach the anvil to the
top of the sampling rods. This may be done before the sampling
rods and sampler are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
drive weight on the bottom of the borehole. Record the
sampling start depth to the nearest 0.1 ft (0.030 m). Compare
the sampling start depth to the cleanout depth in 7.1. If
excessive cuttings are encountered at the bottom of the
borehole, remove the sampler and sampling rods from the
borehole and remove the cuttings.

7.1.4 Mark the drill rods in three successive 0.5-ft (0.15 m)
increments so that the advance of the sampler under the impact
of the hammer can be easily observed for each 0.5-ft (0.15 m)
increment.

7.2 Drive the sampler with blows from the 140-lbf (623-N)
hammer and count the number of blows applied in each 0.5-ft
(0.15-m) increment until one of the following occurs:

7.2.1 A total of 50 blows have been applied during any one
of the three 0.5-ft (0.15-m) increments described in 7.1.4.

7.2.2 A total of 100 blows have been applied.
7.2.3 There is no observed advance of the sampler during

the application of 10 successive blows of the hammer.

FIG. 3 Schematic Drawing of the Donut Hammer and Safety Ham-
mer
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7.2.4 The sampler is advanced the complete 1.5 ft. (0.45 m)
without the limiting blow counts occurring as described in
7.2.1, 7.2.2, or 7.2.3.

7.2.5 If the sampler sinks under the weight of the hammer,
weight of rods, or both, record the length of travel to the
nearest 0.1 ft (0.030 m), and drive the sampler through the
remainder of the test interval. If the sampler sinks the complete
interval, stop the penetration, remove the sampler and sampling
rods from the borehole, and advance the borehole through the
very soft or very loose materials to the next desired sampling
elevation. Record the N-value as either weight of hammer,
weight of rods, or both.

7.3 Record the number of blows (N) required to advance the
sampler each 0.5-ft (0.15 m) of penetration or fraction thereof.
The first 0.5-ft (0.15 m) is considered to be a seating drive. The
sum of the number of blows required for the second and third
0.5-ft (0.15 m) of penetration is termed the “standard penetra-
tion resistance,” or the “N-value.” If the sampler is driven less
than 1.5 ft (0.45 m), as permitted in 7.2.1, 7.2.2, or 7.2.3, the
number of blows per each complete 0.5-ft (0.15 m) increment
and per each partial increment shall be recorded on the boring
log. For partial increments, the depth of penetration shall be
reported to the nearest 0.1 ft (0.030 m) in addition to the
number of blows. If the sampler advances below the bottom of
the borehole under the static weight of the drill rods or the
weight of the drill rods plus the static weight of the hammer,
this information should be noted on the boring log.

7.4 The raising and dropping of the 140-lbf (623-N) ham-
mer shall be accomplished using either of the following two
methods. Energy delivered to the drill rod by either method can
be measured according to procedures in Test Method D4633.

7.4.1 Method A—By using a trip, automatic, or semi-
automatic hammer drop system that lifts the 140-lbf (623-N)
hammer and allows it to drop 30 6 1.0 in. (0.76 m 6 0.030 m)
with limited unimpedence. Drop heights adjustments for auto-
matic and trip hammers should be checked daily and at first
indication of variations in performance. Operation of automatic
hammers shall be in strict accordance with operations manuals.

7.4.2 Method B—By using a cathead to pull a rope attached
to the hammer. When the cathead and rope method is used the
system and operation shall conform to the following:

7.4.2.1 The cathead shall be essentially free of rust, oil, or
grease and have a diameter in the range of 6 to 10 in. (150 to
250 mm).

7.4.2.2 The cathead should be operated at a minimum speed
of rotation of 100 RPM.

7.4.2.3 The operator should generally use either 1-3/4 or
2-1/4 rope turns on the cathead, depending upon whether or not
the rope comes off the top (1-3/4 turns for counterclockwise
rotation) or the bottom (2-1/4 turns for clockwise rotation) of
the cathead during the performance of the penetration test, as
shown in Fig. 1. It is generally known and accepted that 2-3/4
or more rope turns considerably impedes the fall of the hammer
and should not be used to perform the test. The cathead rope
should be stiff, relatively dry, clean, and should be replaced
when it becomes excessively frayed, oily, limp, or burned.

7.4.2.4 For each hammer blow, a 30 6 1.0 in. (0.76 m 6

0.030 m) lift and drop shall be employed by the operator. The

operation of pulling and throwing the rope shall be performed
rhythmically without holding the rope at the top of the stroke.

NOTE 4—If the hammer drop height is something other than 30 6 1.0
in. (0.76 m 6 0.030 m), then record the new drop height. For soils other
than sands, there is no known data or research that relates to adjusting the
N-value obtained from different drop heights. Test method D4633 pro-
vides information on making energy measurement for variable drop
heights and Practice D6066 provides information on adjustment of
N-value to a constant energy level (60 % of theoretical, N60). Practice
D6066 allows the hammer drop height to be adjusted to provide 60 %
energy.

7.5 Bring the sampler to the surface and open. Record the
percent recovery to the nearest 1 % or the length of sample
recovered to the nearest 0.1 ft (30 mm). Classify the soil
samples recovered as to, in accordance with Practice D2488,
then place one or more representative portions of the sample
into sealable moisture-proof containers (jars) without ramming
or distorting any apparent stratification. Seal each container to
prevent evaporation of soil moisture. Affix labels to the
containers bearing job designation, boring number, sample
depth, and the blow count per 0.5-ft (150-mm) increment.
Protect the samples against extreme temperature changes. If
there is a soil change within the sampler, make a jar for each
stratum and note its location in the sampler barrel. Samples
should be preserved and transported in accordance with Prac-
tice D4220 using Group B.

8. Data Sheet(s)/Form(s)

8.1 Data obtained in each borehole shall be recorded in
accordance with the Subsurface Logging Guide D5434 as
required by the exploration program. An example of a sample
data sheet is included in Appendix X1.

8.2 Drilling information shall be recorded in the field and
shall include the following:

8.2.1 Name and location of job,
8.2.2 Names of crew,
8.2.3 Type and make of drilling machine,
8.2.4 Weather conditions,
8.2.5 Date and time of start and finish of borehole,
8.2.6 Boring number and location (station and coordinates,

if available and applicable),
8.2.7 Surface elevation, if available,
8.2.8 Method of advancing and cleaning the borehole,
8.2.9 Method of keeping borehole open,
8.2.10 Depth of water surface to the nearest 0.1 ft (30 mm)

and drilling depth to the nearest 0.1 ft (30 mm) at the time of
a noted loss of drilling fluid, and time and date when reading
or notation was made,

8.2.11 Location of strata changes, to the nearest 0.5 ft (150
mm),

8.2.12 Size of casing, depth of cased portion of borehole to
the nearest 0.1 ft (30 mm),

8.2.13 Equipment and Method A or B of driving sampler,
8.2.14 Sampler length and inside diameter of barrel, and if

a sample basket retainer is used,
8.2.15 Size, type, and section length of the sampling rods,

and
8.2.16 Remarks.
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8.3 Data obtained for each sample shall be recorded in the
field and shall include the following:

8.3.1 Top of sample depth to the nearest 0.1 ft (30 mm) and,
if utilized, the sample number,

8.3.2 Description of soil,
8.3.3 Strata changes within sample,
8.3.4 Sampler penetration and recovery lengths to the near-

est 0.1 ft (30 mm), and
8.3.5 Number of blows per 0.5 ft (150 mm) or partial

increment.

9. Precision and Bias

9.1 Precision—Test data on precision is not presented due to
the nature of this test method. It is either not feasible or too
costly at this time to have ten or more agencies participate in
an in situ testing program at a given site.

9.1.1 The Subcommittee 18.02 is seeking additional data
from the users of this test method that might be used to make
a limited statement on precision. Present knowledge indicates
the following:

9.1.1.1 Variations in N-values of 100 % or more have been
observed when using different standard penetration test appa-
ratus and drillers for adjacent boreholes in the same soil
formation. Current opinion, based on field experience, indi-
cates that when using the same apparatus and driller, N-values
in the same soil can be reproduced with a coefficient of
variation of about 10 %.

9.1.1.2 The use of faulty equipment, such as an extremely
massive or damaged anvil, a rusty cathead, a low speed
cathead, an old, oily rope, or massive or poorly lubricated rope
sheaves can significantly contribute to differences in N-values
obtained between operator-drill rig systems.

9.2 Bias—There is no accepted reference value for this test
method, therefore, bias cannot be determined.

10. Keywords

10.1 blow count; in-situ test; penetration resistance; soil;
split-barrel sampling; standard penetration test

APPENDIX

(Nonmandatory Information)

X1. Example Data Sheet

X1.1 See Fig. X1.1

.
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FIG. X1.1 Example Data Sheet
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SUMMARY OF CHANGES

Committee D18 has identified the location of selected changes to this test method since the last issue,
D1586–08a, that may impact the use of this test method. (Approved November 1, 2011)

(1) Corrected misuse of significant digits.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the ASTM website (www.astm.org/
COPYRIGHT/).
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ผลงานการทดสอบ 
 



 
บริษัท บี.บี.เค ไพล์เทสติง้ จ ำกัด 

 

ผลงานทดสอบ Soil Test                                                                               

ผลงำนปี พ.ศ. 60  

ว/ด/ปี ทดสอบ ช่ือโครงการ / สถานที่ 

19-01-60 
โครงการเดอะคิวบค์อนโด 

ซอย 109 รามอินทรา แขวงมีนบุรี กรุงเทพมหานคร 

23-01-60 
ก่อสร้างอาคารท่ีพกัอาศยั 

คลอง 13 ต าบลคูคต อ าเภอล าลูกกา จงัหวดัปทุมธานี 

26-01-60 
เดอะคิวบค์อนโด 

ถนนรัชดาภิเษก ซอย 36 แยก 19 กรุงเทพมหานคร 

02-02-60 
ก่อสร้างอาคาร 4 ชั้น 

เขตทวีวฒันา กรุงเทพมหานคร 

04-02-60 
ก่อสร้างสะพานขา้มคลอง 

รามอินทรา 14 ซอยมยัลาภ กรุงเทพมหานคร 

01-03-60 
สนามกีฬาอเนกประสงคพ์ร้อมหลงัคาคลุม 

ต าบลหญา้แพรก อ าเภอเมือง จงัหวดัสมุทรสาคร 

09-03-60 
อาคาร 4 ชั้น พร้อมหลงัคาคลุม 

ต าบลบา้นแถว อ าเภอเสนา จงัหวดัอยธุยา 

31-03-60 
ระบบบ าบดัน ้าเสียเทศบาลต าบลท่ายาง 

อ าเภอท่ายาง จงัหวดัเพชรบุรี 

01-04-60 
AMPOL FOOD R&D LAP 

ต าบลกระทุม้ลม้ อ าเภอสามพราน จงัหวดันครปฐม 

18-04-60 
J City ศรีราชา 

ต าบลเจา้พระยาสุรศกัด์ิ อ  าเภอศรีราชา จงัหวดัชลบุรี 

25-04-60 
โรงงาน บริษทั รีไลแอนซ์ เทคโนเคม จ ากดั 

ต าบลกระทุม้ลม้ อ าเภอสามพราน จงัหวดันครปฐม 

04-05-60 
อาคารอเนกประสงค ์

ต าบลบา้นนา อ าเภอบา้นนา จงัหวดันครนายก 

06-05-60 
อาคารวชิราลงกรณ์ (ตึกเล้ียงเดก็) 
เขตปทุมวนั กรุงเทพมหานคร 

11-05-60 
Mastery พหลโยธิน 24 

เขตจตุจกัร กรุงเทพมหานคร 



 
บริษัท บี.บี.เค ไพล์เทสติง้ จ ำกัด 

 

ผลงานทดสอบ Soil Test                                                                               

ผลงำนปี พ.ศ. 60  

ว/ด/ปี ทดสอบ ช่ือโครงการ / สถานที่ 

19-05-60 
ป๊ัมน ้ามนั ป.ต.ท. ถนนเช่ือมสัมพนัธ์ 

แขวงโคกแฝด เขตหนองจอก กรุงเทพมหานคร 

20-05-60 
ป๊ัมน ้ามนั ป.ต.ท. ซอยหมู่บา้นเบญบุรี 

ต าบลลาดสวาย อ าเภอล าลูกกา จงัหวดัปทุมธานี 

22-05-60 
อาคาร 7 ชั้น บ.บุญสมประเสริฐสุข 
อ าเภอคลองหลวง จงัหวดัปทุมธานี 

30-05-60 
ก่อสร้างโรงคลุมพร้อมฐานรับฯ ในยา่นสถานีแก่งคอย แขวงบ ารุงทางแก่งคอยฯ การรถไฟแห่งประเทศไทย 

ต าบลแก่งคอย อ าเภอแก่งคอย จงัหวดัสระบุรี 

31-05-60 
ก่อสร้างหอพกั 4 ชั้น 

ต าบลเชิงเนิน อ าเภอเมือง จงัหวดัระยอง 
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Project Reference (Soil test) 
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