BAO CAO KHAO SAT DIA CHAT
_Cong Trinh: “The Siegwerk Vietnam New Blending Center”
Pia diém: KCN VSIP II, Xa Vinh Tan, Huyén Tan Uyén, Tinh Binh Dwong

1. GIOI THIEU

Theo yéu cau cua bén A, doi khao sat Pia ky thuét cia cong ty TNHH Dich Vu va Phat
Trién Dia K§ Thu4t Tan Thiy Hoang di tién hanh cong tac khao sat dia chét cho cong trinh
“The Siegwerk Vietnam New Blending Center” tai KCN VSIP II, Xa Vinh Tan, Huyén
Tan Uyén, Tinh Binh Duong nham cung cap céc s6 liéu can thiét cho cong tac thiét ké va
xdy dyng cong trinh tai dia diém noi trén.

Cong tac khao sat tai hién truong duoc tién hanh tir ngay 08 dén ngay 12 thang 04 nim
2019, va cac thi nghiém trong phong dugc két thiic vao ngay 23 thang 04 nim 2019.

2. PIEU KIEN TU NHIEN

Khu vyc dy kién xay dyng cong trinh thudc Huyén Tan Uyén, Tinh Binh Duong.
Pia hinh

Dia hinh ¢ Binh Duong tuong d6i bang phang, lugn song yéu tir cao xudng thip, tir bic
Xuéng nam. Nhin chung, Binh Duong c6 nhiéu vung dia hinh khac nhau nhu ving dia hinh
nui thap c6 luon song yéu, ving c6 dia hinh bang phang, ving thung liing bai bdi. C6 mot
s6 ngon nui thap, bao gdm nui Chau Théi & thi trdn Di An va nti Cau (con goi 1a Lap Vo)

& huyén Dau Tiéng va mot sé doi thap.
Khi hiju

Khi hdu ¢ Binh Duong cling nhu ché do khi hau cua khu vuc mién bong Nam bd: nfmg
néng va mua nhiéu, do 4m kha cao. Do la khi hau nhiét déi gi6 mua on dinh, trong nam
phan chia thanh hai mua rd rét: mia kho va mia mwa. Mua mua thuong bét dau tir thang 5

kéo dai dén cudi thang 10 dwong lich.

Vao nhiing thang dau mua mua, thuong xuat hién nhitng con mua rao 16n, rdi sau d6 dit
han. Nhimng thang 7,8,9, thuong 1a nhitng thang mua dim. C6 nhitng tran mua dam kéo dai
1-2 ngay dém lién tuc. Dic biét & Binh Duong hau nhu khong c¢6 bdo, ma chi bi anh huong

nhing con bio gan.

Nhiét d6 trung binh hang nim & Binh Duong tir 26°C-27°C. Nhiét do cao nhit cé luc 1én
t61 39,3°C va thdp nhét tir 16°C-17°C (ban dém) va 180C vao sang som. Vao mua ning, do
am trung binh hang nim tir 76%-80%, cao nhat 1a 86% (vao thang 9) va thip nhét 1a 66%
(vao thang 2). Luong nudc mua trung binh hang nam tur 1.800-2.000mm.



Séng ngoi

Ché @6 thity van ciia cac con song chay qua tinh va trong tinh Binh Duong thay dbi theo
muia: miia mua nude 16n tir thang 5 dén thang 11 (duong lich) va mua kho (mua kiét) tir
thang 11 dén thang 5 nam sau, twong tmg véi 2 mua mua, nang. Binh Duong c6 3 con song
16n (song Dong Nai, song Sai Gon va song Bé), nhiéu rach ¢ cac dia ban ven séng va nhiéu
sudi nho khéc.

Cong trinh x4y dung trén nén dat khoang 2ha.

3. TIEU CHUAN AP DUNG VA PHUONG PHAP

3.1 Tiéu chuén ap dung

Bang 1

Stt Tiéu chuén Noi dung tiéu chuin

1 | TCVN 9437 —2012 | Quy trinh khoan thim do dia chét cong trinh

2 | TCVN 9351 — 2012 | Thi nghiém xuyén tiéu chuin (SPT)

3 | TCVN 2683 :2012 | Pét xdy dung. Phuong phép lay, bao goi, van chuyén va bao quan

mau.

4 | TCVN 5747 : 1993 | Pét xdy dung. Phan loai

5 | TCVN 8821-2011 | Phuong phap xac dinh chi s6 CBR cua nén dat va cac 16p mong

dudng bang vat liéu roi tai hién truong

6 ASTM 4429 Test method for Bearing Ratio of soils in place

TCVN 4195 : 2012 | Dt xay dung. Phuong phép xac dinh khdi lwong riéng trong phong.

8 | TCVN 4196 :2012 | Dat xay dung. Phuong phap xac dinh do 4m trong phong thi nghiém

TCVN 4197 - 2012 bat xay dung. Phuong phap xac dinh gidi han chay va gidi han déo

trong phong thi nghiém.

10 | TCVN 4198 : 2012 | Pét xdy dung. Phuong phap xac dinh thanh phan hat trong phong

11 | TCVN 4199 : 2012 | DAt xdy dung. Phuong phap xac dinh sirc chdng cét trong phong

12 | TCVN 4200 : 2012 | DAt xay dung. Phuong phap xac dinh tinh nén lun trong phong TN

13 | TCVN 4202 : 2012 | DAt xay dung. Phuong phap xac dinh khéi lugng thé tich trong phong
thi nghiém.

14 ASTM D 2435 Test method for one-dimensional consolidation properties of soil

15 | TCVN 8868 —2011 | Thi nghiém xéc dinh strc khang cat khong ¢ két - khong thoat nuéc

va cb két - thoat nudc cua dat dinh trén thiét bi nén




16 ASTM D 2850 Test method for Unconsolidation- Undrained compressive strength of

cohesive soil in triaxial compression

3.2 Phwong phap khoan

Muc dich ciia cong tic khoan: Liy mau nguyén dang hodc pha huy dé tién hanh thi
nghiém dét trong phong; Xéac dinh chiéu sau, bé day, thanh phan va dic tinh dia k¥ thuat
cua cac 1op dat trong khu vyc khao sat; Xac dinh chiéu su muc nudc ngﬁm.

Thiét bi khoan chii yéu: May khoan xoay XY — 1 (Trung Qudc), choong khoan va ludi
khoan, thiét bi iy mau nguyén dang, ong Iy mau thanh mong.

Phwong phdp khoan tuin hodn dung dich: Ludi khoan pha huy dat duéi day hd khoan,
cac manh vun dugc dung dich khoan dua 1én mat dat nho dung dich khoan dugc bom
xudng day hd khoan qua can khoan. Sau khi khoan dén d¢ sau can thiét, bom sach mun
khoan duéi day h6 khoan, tién hanh 1dy mau nguyén dang bang cach dong nhe dng mau
thanh mong sau vao trong dat khoang 40 — 50cm. Ngay sau khi mau duoc lay ra khoi hd
khoan, tién hanh boc parafin, ddn nhan va ghi cic mé ta mau. Mau dugc bao quan & noi
kho rao va dugc chuyén ngay vé phong thi nghiém dé xéac dinh cac chi tiéu co 1y cua dt.
Tén suét ldy miu nguyén dang 1a 2m/mau. Vi tri hd khoan duoc thé hién trén so d bé tri
hd khoan. S6 hiéu hd khoan, do sau khoan, sd lugng mau dat, thi nghiém SPT, muc nudc

tinh va cac thong tin lién quan duoc trinh bay chi tiét trong hinh try hd khoan.
3.3 Thi nghiém xuyén tiéu chuén (SPT)

Thi nghiém xuyén tiéu chuan (SPT) dugc tién hanh theo tiéu chuan ASTM D1586 — 84, v&i
trong luong bua la 63,5 kg dugce roi ty do tir d§ cao 76cm. Thi nghiém nay duoc tién hanh
trong ca dat loai cat va dat loai sét v6i khoang cach 1a 2m/thi nghiém ngay sau khi iy mau

nguyén dang.

Trong thi nghiém SPT miii xuyén duoc dong vao trong dat 1 khoang 1a 45cm, dém sé biia
cho mdi doan 15cm. Gia tri N 1a tong sé bua ciia hai lan dong (30cm) sau cung. Két qua thi
nghiém SPT va biéu dd dugc thé hién trén hinh tru hd khoan. Béang 2 duéi day cho biét mot

s0 thong tin vé dd bén nén don va trang thai ctia mét so loai dat.

Bang 2.
Pit loai sét Pit loai cat
Gia tri Do bén nén don . L. .
2 Trang thai Giatri N Do chat
N kG/em
<2 <0.25 Chay <4 Rét x6p
2-4 0.25—0.50 Déo chay 4-10 Xbp
5-8 0.50 - 1.00 déo mém 10-30 Chat vira
8—15 1.00 —-2.00 déo ciing 30-50 Chat
15-30 2.00 — 4.00 Nira cting > 50 Rét chat
> 30 >4.00 Cung




3.4 Thinghiém CBR hi¢n truong

Muc dich:

Xac dinh chi s6 CBR ctia dat tai hién truong nham danh gia chat lugng twong ddi cuia dat
nén, cac 16p méng bang vat lidu roi.

Thiét bi thi nghi¢m:

Kich gia tai;

Dung cu do luc;

Pau xuyén, dau ndi, can nbi, déng hd do, gia do;

Tam gia tai;

Hé théng chét tai;

Céc dung cu khac.

Phwong phap

Chuan bi mit bang thir nghiém: don sach mét khoang trong bang phang c6 duong kinh
khoang 60 cm. Panh dau vi tri tim khoang tréng 13 noi dau xuyén sé thi nghiém.

Lép dit hé thong cht tai va thiét bi thir nghiém: Dt tAm gia tai hinh vanh khan 4,5 kg trén
bé mat thi nghiém, sao cho 16 cua tam gia tai nam tai vi tri 3 danh dau; Quay kich gia tai
dé dau xuyén di xudng xuyén qua 156 cua tim gia tai dén khi tiép xtc véi mat 16p vat liéu.
Néng tim gia tai hinh vanh khan 1én, trai déu mot 16p cat day tir 3mm dén 6mm 1én trén bé
mit thr nghiém, sau do lai dit tim gia tai xudng; Quay kich gia tai dé tao ra ap luc nén
khoang 20 kPa; Pit tiép cac tim gia tai hinh vanh khuyén 9 kg 1én trén tAm gia tai hinh
vanh khan 4,5 kg dé dat dugc trong luong gia tai t6i thiéu khi thir nghiém CBR hién trudong
1a 13,5 kg; Lap dong hd do, chinh kim ddng hd cua vong luc va dong hd do do xuyén vé vi
tri 0.

Tién hanh thir nghiém: Dung tay quay quay kich gia tai voi tc do hop 1y dé dau xuyén
xuyén vao 16p vat liéu voi tbe d6 6n dinh 1a 1,27 mm/phit (0,05 in/phut). Ghi lai s6 doc
trén dong ho cia vong do lyc tai nhitg thoi diém ma chiéu sau xuyén lan luot bang 0,64
mm; 1,27 mm; 1,91 mm; 2,54 mm; 3,75 mm; 5,08 mm; 7,62 mm; 9,02 mm va 12,70 mm
(hoac 0,025 in; 0,05 in; 0,075 in; 0,10 in; 0,15 in; 0,20 in; 0,30 in; 0,40 in va 0,50 in); Ngay
sau khi két thuc thir nghiém, thi nghiém xac dinh khéi luong thé tich kho cua 16p vat liu
tai vi tri cach diém thir nghiém khoang 10 cm bang phuong phap rot cat va lay mau dé xac
dinh d6 4m.

3.5 Thi nghiém trong phong

Cac mau dit duoc thi nghiém tai phong thi nghiém DPia Ky Thuat va Vat Liéu Xay Dung -
LAS — XD Céac méu dét duogc thi nghi€m tai phong thi nghiém Pia Ky Thuat va Vat Li€u
Xay Dung - LAS — XD 538 véi céc chi ti€u chinh nhu sau:

Xdc dinh do dm: P 4m ciia mau dat duoc xac dinh béng cach se"iy kho mau ¢ nhiét do 100
—105°C cho dén khi khéi lwong khong déi.



Khéi lwong thé tich dit. khdi luong thé tich dat duoc xac dinh bang phuong phap dao
vong. Déi v6i sét mau chira nhiéu san soi duge xac dinh bang phuong phap can thiy tinh.
Thanh phan hat: D6i voi mau cat va san soi, mau dugc sdy kho va sang qua mot bo sang.
Débi véi mau loai sét, miu dugc rira qua sang 0,1mm. Luong mau lot dudi sang dugc xac
dinh bang phuong phap ty trong ké va luong dat trén sang duoc siy kho va xac dinh qua
sang.

Cic gidi han Atterberg: Giodi han chay duoc xac dinh bang phuwong phép xuyén con va gidi
han déo dugc xac dinh bang phuong phép lan mau dat dén duong kinh 3mm.

Géc ma sdt trong va lwe dinh: dugc xac dinh bang phuong phap cit truc tiép véi toe do cat
la 0,6mm/phut.

Cac chi tiéu khac: nhu 36 réng, hé sd réng, do bao hoa... dugc xac dinh bﬁng cach tinh tur
cac chi tiéu da thi nghiém & trén.

H¢ s6 nén lin a, dugc xac dinh bang phuong phép thi nghiém nén nhanh.

H¢ sé nén liin duoc xac dinh tir thi nghiém nén nhanh mot truc cho dét bao hoa.

Thi nghiém nén ba truc (UU): thi nghiém nay nham xac dinh nén trong diéu kién khong
cb két, khong thoat nudc clia mot mau dét nguyén dang hinh tru véi toc do bién dang doc
truc khong dbi trong khi mau chiu mét 4p luc ngang cua ap luc budng. Khong c6 su thoat
nudc cia mau trong suat qua trinh thi nghiém. Phuong phap nay do duoc tng suit tong tac
dung 1én méu, nghia 13, img suit nay khong xét dén ap luc nudc 16 rdng. Phuong phap nay
cung cap cac sd lidu dé xac dinh dic trung do bén khong thoat nude va quan hé giira ng

suat — bién dang cua dat.

Nham gitp cho nguoi doc dé dang tham khao, tat ca cac thong sé ¢ trén duoc tong hop
trong bang két qua thi nghiém (bang tong hop), dudng cong cap phdi hat, biéu d6 cit nén,
cac chi tiéu vat Iy ctia mdi mau ciing duoc trinh bay trong biéu do két qua thi nghiém (xem

phu luc dinh kém).



4. KHOI LUQNG CONG VIEC PA THUC HIEN

Bang 3
STT Hang muc Pon vi lli;gig Ghi chu

I. Cong tac ngoai hién truomng

1 Téng s6 hd khoan hé 03

2 | Chiéu sau khoan tong cong m 90

3 Thi nghi€m hién truong SPT lan 45

4 | Liy mau thi nghiém mau 45

5 | Thi nghiém CBR diém 02
II. Thi nghiém trong phong

6 | Thi nghiém co 1y cac mau dat mau 35

7 | Thi nghiém nén c6 két mau 06

8 | Thi nghiém nén 3 truc UU mau 06

9 | Thi nghiém héa nuéc mau 03
II1.B4o ciao

10 | Bao cao bo 03

11 | File mém file 01




5. PIEU KIEN PIA KY THUAT
5.1. DPic diém dia hinh

Khu vyc xay dung cong trinh ¢6 dia hinh tuong dbi bang phang, vi tri cac hd khoan dugc
thé hién trong so dd vi tri hd khoan.

5.2. Muc nwéc ngim

Muc nudc ngém tai cac vi tri hd khoan duoc x4c dinh sau 24 gio ké tir khi ngung khoan
bang thudc day do tir mat dat dén muc nude ngam. Két qua muc nude ngam dugc trinh bay
trong biéu d6 hinh tru hd khoan. Muc nuéc ngdm dao dong tir 8,9 (BH1) dén 9,5m (BH3)
va chiu anh huéng truc tiép cua diu kién thoi tiét va thuy tridu.
Theo TCVN 12041 : 2017, nuéc c6 tinh in mon yéu ddi véi bé tong va kim loai. Thanh
phan hoa hoc chinh ciia nudc nhu sau:
Tai hd khoan BHI:
_ ClI"(54),HCO; (30),50;(16)
"l = (Na 1K) (51),Ca™ (18), Mg> (18) T

Theo cong thue Kurlov nude c6 goi tén 1a Clorua — Bicacbonat —Natri — Kali.

Tai h6 khoan BH2:
Cl™(56),HCO; (41), SOf' (14)

= (Na+ K)' (49) Ca’ (27),Mg2+ (13) Pl

0.078g/1

Theo cong thie Kurlov nude c6 goi tén 1a Clorua — Bicacbonat —Natri — Kali - Canxi.

Tai h6 khoan BH3:

Y _ CI"(48),HCO; (43),50% (10)

0O (Na + K (64),Ca™ (18)

7.10

Theo cong thirc Kurlov nudc co6 goi tén 1a Clorua — Bicacbonat —Natri — Kali.
5.3. Dic tinh dia ky thuat cia dit nén

Duya trén tai liéu hién truong va két qua thi nghiém trong phong cta 35 mau dét, 3 hinh try
hé khoan va 02 mit cit dia chat, tir mit dat dén d6 sau tham do, khu vuc khao sat gdm cac
16p dat d4 chinh nhu sau:

Lép 1

Gom 2 phu 16p

Phu lop 1a

San séi laterit 1an sét, mau nau do, phan bd tir mat dat dén do sau 3,5m (BH1). Gia tri SPT
dao dong tir 11 dén 15 bia. B& day phu 16p 1a 3,5m.

Phu lép 1b



Sét pha 1an san s6i laterit, mau nau do, xam tréng, trang thai déo cung dén nta cung, phan
bb ngay dudi phu 16p 1a dén do sau 8,5m (BH1). Gia tri SPT dao dong tir 9 dén 17 bua. Bé
day phu 16p thay ddi tir 3,5 (BH3) dén 5,0m (BH1).

Céc chi tiéu co 1y déc trung cua 16p nay nhu sau:

Bang 4
Gis tri tiéu chuin
STT Tén chi tiéu Ky hiéu | Pon vi
la 1b
% San soi 57,6 9,5
% Cat 22,7 40,8
1 p %
% Bui 3,3 11,8
% Sét 16,4 37,9
2 | D% 4m ty nhién w % 17,3 23,6
3 Dung trong ty nhién YV g/cm3 2,02 1,94
4 Ty trong 05 g/cm3 2,71 2,70
5 | Hé sb rdng €o - 0,572 0,725
6 | Gioi han chay Wi % - 33,46
7 | Giéi han déo Whp % - 22,05
8 | Chiso déo Ip % - 13,21
9 | bjsét Ly - - 0,26
10 Goc ma sat trong 0 do 37°18’ 19°46°
11 | Luc dinh c kG/cm? - 0,411




Lép 2

Gom 2 phu 16p
Phu lop 2a

Cit min dén trung mau nau vang, két cdu chat vira, phan bd ngay dudi 16p 1 dén do sau
15,8m (BHI1). Gié tri SPT dao dong tir 10 dén 22 btia. Phu 16p nay chi xuat hién & hd khoan

BHI.

Phu I6p 2b
Cit bui mau ndu vang, két cau chuyén tiép tir xbp dén chat vira, phan b ngay dudi 16p 1
dén d6 sau 25,0m (BH2). Gia tri SPT dao dong tir 5 dén 23 bta. Phu 16p nay xuét hién ¢ hd
khoan BH2 va BH3.
Bé day 16p thay doi tir 7,3 (BH1) dén 17,6m (BH3).

Cac chi tiéu co ly dac trung ctia 16p nay nhu sau:

Bang 5
Gia tri tiéu chuin
STT Tén chi tiéu Ky hi¢u | Don vi
2a 2b
% San séi - -
% Cat 81,8 80,3
: % Bui ! % 4,4 6,7
% Sét 13,8 13,0
2 | Do am tu nhién w Z 19.3 20,7
3 Dung trong tu nhién Ve g/cm3 1,89 1,81
4 Ty trong P g/cm3 2,66 2,67
5 | Hé sb rong eo - 0,680 0,784
6 Goc ma sat trong theo SPT OspT do 29°23° 26°12°




Lop 3
Sét/Sét pha mau vang nau, trang thai cimg dén rit ctmg, phan bb ngay dudi 16p 2. Gia tri
SPT dao dong tir 30 dén 50 bua va hon. Do cac hd khoan két thiic & d6 sdu 30m nén chwa
khoan hét bé day 16p nay. Bé day 16p 16n nhat khoan duoc 1a 14,2m (BH1).

Céc chi tiéu co 1y déc trung cua 16p nay nhu sau:

Béang 6
STT Tén chi tiéu Ky higu | Donvj | Clatrticu
chuan

% San soi -

% Cat > 30,0
1 0

% Bui " 18,9

% Sét 51,1
2 | D6 4m tu nhién W % 18,2
3 Dung trong tu nhién Tw g/en’ 2,03
4 Ty trong D g/em’ 2,70
5 H¢ sb r5ng €o - 0,576
6 Gioi han chay WL % 39,26
7 Gio6i han déo Wp % 19,69
8 | Chisbdéo Ip % 19,57
9 Do sét L. - <0
10 | Goc ma sat trong 0 do 19°16’
11 | Lyc dinh ¢ kG/em® 1,466

10



6. KET QUA THi NGHIEM DAT

6.1. Goc ma sat trong

Gia tri @ ctia mau cat dugc tinh tir gia tri SPT theo cong thic: ¢ m 1IN #+ @ (a= 15 cho
cat min, 17 cho cat trung, 20 cho cat thd va 25 cho san séi).

0,°
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Hinh 1. Biéu do géc ma sdt trong theo dg sdu ciia phu 16p 2b

Ghi chu: Puong thang trén 1 duong ham dic trung cho phu 16p 2b

Tur dd thi rat ra dugc ham sau:

¢ (°)=0,7xZ(m) + 14,7, V6i Z 1a 36 sdu, m

6.2. M dun bién dang E

Theo Tassios, Anagnostopulos, M6 dun bién dang E dugc dugc tinh tir gia tri SPT nhu sau:

Trong do:

- N:gid tri SPT

- a: hé sd (a=0 khi N<15; a=40 khi N>15)

- c:hésd (c=3 ddi voi sét, c=3,5-cat min; c=4,5-cat trung; c=7-cat thd; c=10-cat 1an san
s6i; c=12-san soi 1an cat)

6.3.Thi nghiém CBR

Tinh todn

Puong cong tng suat xam nhap: Tinh ng sudt xdm nhap cho mdi s gia xAm nhap bang

luc tac dung chia cho tiét dién. V& duong cong tmg suit cho mdi inch xdm nhép. Trong

mot sd truong hop dudng cong ng suat xdm nhdp c6 thé 16m 1én trén do bé mat ban dau

khong déu hodc do cac nguyén nhan khéc, va trong trudng hop nay diém zero can phai hiéu

chinh

11



Strc chiu tai: St dung gia tri img suét hitu hiéu tir duong cong tmg suat xam nhép tai do sau

2,54mm va 5,08mm, tinh strc chiu tai cho mdi do sau bé'mg cach chia ung suét hitu hiéu cho

g suat tong 6,9MPa va 10,3 MPa twong g, va nhan cho 100.
Bang 7. Két qua thi nghiém CBR

. . ) P) 4m, | Dung trong .
STT | Diém thi Loai dét ) i CBR (%) tai
nghigm % tw nhién,
g/c[n3 2,54 mm 5,08 mm
1 CBR 01 Cat pha 7,6 2,05 4,0 3,2
2 CBR 02 Cat pha san sdi 11,8 2,00 25,9 22,4

6.4. Cac thong s6 khac

Céc thong sé khac duoc trinh bay trong bang tong hop két qua

12




7. THONG SO THIET KE

Céc thong sd thiét ké cho cac 16p duogc trinh bay trong cac bang 8.

Bang 8. Cac thong so thiét ké

Gia tri thiét ké
STT Tén chi tiéu Ky hiéu| Don vi
la 1b 2a 2b 3
1| Dung trong wét Tw KN/m’ 19,8 19,0 18,5 17,7 19,9
2 | Dung trong kho Ta kN/m’ 16,9 15,4 15,5 14,7 16,8
3 | Hé s6 rong €o - 0,572 0,725 0,680 | 0,784 | 0,576
4 | P 4m ty nhién W % 17,3 23,6 19,3 20,7 18,2
5 | Ty trong Ds glem’ 2,71 2,70 2,66 2,67 2,70
6 | Giatri SPT N bua 13 13 14 11 45
7 | Gbéc ma sat trong 0 bo 37 20 29 0.72+14.7 19
8 | Do bén cit hiru hiéu C kPa - 41 - 147
9 | Chisb nén C. - - 0,174 - - 0,122
1 ﬁ%ngi‘ﬁﬁé t fl’llfonc dang g | Mpa 23 6 7 6 19
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8. KET LUAN

Nhin chung, khu vuc khao sat co6 diéu kién dija chat cong trinh tuong dbi thuan loi. Co tat
ca 03 16p dat chinh: Lop 1 1a 16p sét pha 13n san soi laterit hodc san soi laterit 13n sét, trang
thai déo cimg dén nira ciing, bé day trung binh, kha nang chiu tai trung binh. Lép 2 1a 16p
cat, két cau xOp dén chit vira, bé day 16n, kha nang chiu tai trung binh. Lép 3 1a 16p sét
hoidc sét pha, trang thai cig dén rat ctg, kha nang chiu tai cao. Muc nudc ngdm nim sau
va chiu anh hudng truc tiép cua dicu kién thoi tiét. Cac sb liéu can thiét vé dic tinh dia ky
thuat cua dat duoc trinh bay trong bang tong hop két qua khao sat, vi vay, khi thiét ké va

xdy dung cong trinh can tham khao cac s liéu di trinh bay & trén.

KIEN NGHI

1. D6 voi cong trinh ¢6 tai trong vira va nhd, c6 thé chon giai phap moéng noéng. Kha
nang chiu tai cia méng nay dugc trinh bay trong bang 9.

2. Dbi voi cong trinh co tai trong 16n co thé Iya chon giai phap moéng coc, chiéu dai coc
s& thay d6i manh tuy theo ting vi tri.

3. Can luu ¥ cac 16p 1, 2 c6 13n nhiéu cat, san soi c6 thé gay hién tugng “chdi gia” khi sir

dung coc dong hodc coc ép.
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REPORT ON SOIL INVESTIGATION

Project: “ The Siegwerk Vietham New Blending Center”
Location: VSIP 11, Vinh Tan Commune, Tan Uyen District, Binh Duong Province

1 INTRODUCTION

According to the requirement of Party A, the Geological investigation team of Tan Thuy
Hoang Geotechnical Development and Service Company Ltd., carried out geological
investigation works for “The Siegwerk Vietnam New Blending Center” at VSIP II, Vinh Tan
Commune, Tan Uyen District, Binh Duong Province, with aims at providing sufficient
information of soil characteristics for designing and construction of the project at the area.
Site works for were carried out from 08 to 12 April, 2019 and laboratory soil test finished in
April 23, 2019.

2. NATURAL CONDITIONS

The project is located at Tan Uyen District, Binh Duong Province.

Terrain

Terrain in Binh Duong is relatively flat, sloping from north to south. Across Binh Duong
there are many different topographic regions, including low mountainous terrain with slight
undulation, flat plains and alluvial valley. There are some low mountains, including Chau
Thoi in Di An town and the Cau mountain (also called Lap Vo) in Dau Tieng district and
some low hills.

Climate

The Binh Duong climate like the climate of the South East region is hot and rainy, with high
humidity. It is a tropical monsoon climate, divided into two distinct dry and wet seasons.
The rainy season usually starts in May until late October.

In early months of the rainy season, there are regular short but heavy showers, while the
months of July, August, and September usually have continuous rain, sometimes lasting for
1-2 days and nights continually. Binh Duong seldom experiences hurricanes and only
affected by local storms.

The average annual temperature in Binh Duong is 26°C-27°C, with the highest temperature
reaching 39.3°C, but the overnight low falls to 16°C-17°C. In the dry season, the average
annual humidity is in the range of 76%-80%, with the highest at 86% in September and the
lowest at 66% in February. The average rainfall each year is 1.800-2.000 mm.

Rivers

River flow volume varies seasonally: Rainy season lasts from May to November and Dry
season lasts from November to May. There are three major rivers (Dong Nai river, Sai Gon
river and Be river), many canals in the riverside areas and innumerous small streams.

The project is built on the area of 2ha.



3. METHOD AND APPLIED STANDARDS

3.1 Standards
Tablel.
No | Code of standards Contents
1 | TCVN 9437 —2012 | The drilling process for geological exploration project
2 | TCVN 9351 —2012 | Standard Penetration Test (SPT)
3 | TCVN 2683 :2012 | Soils. Sampling, packing, transportation and curing samples.
4 | TCVN 5747 :1993 | Soils. Classification for civil engineering.
5 TCVN 8821-2011 | Standard Test Method for CBR (California Bearing Ratio) of Soils and
Unbound Roadbase in Place
6 ASTM 4429 Test method for Bearing Ratio of soils in place
7 | TCVN 4195:2012 | Soils. Method of laboratory determination of specific weight.
8 TCVN 4196 - 2012 Soils. Laboratory methods of determination of moisture content
9 | TCVN 4197 - 2012 Soils. Laboratory methods of determination of plastic limit and liquid
limit.
10 | TCVN 8567 : 2010 | Soils. Laboratory methods of determination of grain size.
11 TCVN 4199 - 2012 Soils. Laboratory methods of determination of shear resistance in a
shear box apparatus.
12 | TCVN 4200 :2012 | Soils. Laboratory method of determination of compressibility.
13 | TCVN 4202 :2012 | Soils. Laboratory methods of determination of volume weight.
14 ASTM D 2435 Test method for one-dimensional consolidation properties of soil
15 | TCVN 8868 —2011 | Soil. Test method for Unconsolidated Undrained compressive strength
of cohesion soil in triaxial compression
16 ASTM D 2850 Test method for Unconsolidation- Undrained compressive strength of
cohesive soil in triaxial compression
3.2 Drilling

The objectives of drilling are: To supply undisturbed and/or disturbed samples for

laboratory testing;

Determine the depth, thickness, composition and geotechnical

characteristic of the soil layers that make up the soil profile in the examined area.; Determine

the ground water level at drilling points.
The drilling units include: Rotary Driller XY-1 (China); Drilling bit; Sampling equipment;

Thin-walled sampler, ¢ 76mm.




The wash drilling method was carried out as follows: The ground at the bottom of the
borehole is broken by the cut action of drilling bit, and the fragments bought to the surface
by drilling mud that is pumped down the hollow dill rods; After drilling to the determined
depth and pumping clearly the fragment from the borehole, the undisturbed sample was
taken by hammered slightly the thin wall tube into the soil about 40 — 50 cm of depth;
Immediately after a sample being taken from borehole the sample was sealed with paraffin,
and labeled and noted the well and sample number, the sampling depth, and site description;
The samples were kept in a dry and fresh place, and were transferred immediately to the
laboratory for analyzing the indispensable physical-mechanical targets.

The frequency of undisturbed sampling is 2 meter/sample. The location of boreholes is
showed in the borehole location plan. The stratigraphy and the number of undisturbed

sample are presented the boring logs.
3.3 Standard Penetration Test (SPT)

The Standard Penetration Test (SPT) was carried out according to TCVN 9351 — 2012, with
hammer of 63,5 kg freely dropped from 760 mm high. This test has been done in both
granular and cohesive soil at 2,0 meter intervals immediately after taking sample. SPT was
hammered to penetrate into soil 45 cm, the number of blows for every 15 cm were recorded.
The N value is the actual blows of last 30 cm (1ft). The SPT test results and diagrams were
shown on drilling logs. The follow table 2 shall give us relative information about

unconfined compressive strength for cohesive soil or stage of soils.

Table2.
Cohesive Sail Cohesionless Soil
N Unconfined
value compressive strength | Consistency N value Density
kG/cm?
<2 <0.25 Very soft <4 Very loose
2-4 0,25 -0,50 Soft 4-10 Loose
5-8 0,50 -1,00 Firm 10-30 Medium dense
815 1,00 - 2,00 Stiff 30-50 Dense
15-30 2,00 —4,00 Very stiff > 50 Very dense
>30 >4.00 Hard
3.4 CBR test

The objectives of CBR test:
This test method covers the determination of the Cali- fornia Bearing Ratio (CBR) of soil
tested in place, the evaluation of the relative quality of subgrade soils, but is applicable to

subbase and some base-course materials.



Apparatus:

Penetration piston;

Force measuring instruments;

Transmitters, connectors, connectors, dial, racks;

Bearing plate;

Loading system;

Miscellaneous Tools.

Procedure

Preparation of the test surface: Clean up a flat space of about 60 cm in diameter. Mark the
center of the gap where transmitters will test.

Installation of loading system and testing equipment: Place the 4.5kg (10-1b) surcharge plate
beneath the penetration piston so that when the piston is lowered it will pass through the
center hole; Turn the load to head through down through the holes of the loading plate to
contact the surface of the material; Raise the loading plate of the towel, spread a layer of
sand from 3mm to 6mm thick on the test surface, then put the loading plate down; Turn the
load to create a compression pressure of about 20 kPa; Place 9 kg bearing plate on a 4.5 kg
bearing plate to achieve a minimum loading weight of 13.5 kg on the CBR field test; Install
dial gages, Set the dial gages to zero.

Proceed with the test: Rotate penetration piston with a reasonable speed to penetrate the
material at a steady speed of 1.27 mm / min (0.05 in / min). Record the readings of the force
gauge at times when the penetration depth is 0.64 mm; 1.27 mm; 1.91 mm; 2.54 mm; 3.75
mm; 5.08 mm; 7.62 mm; 9.02 inches and 12.70 mm (or 0.025 in., 0.05 in., 0.075 in., 0.10
in., 0.15 in., 0.20 in., 0.30 in., 0.40 in. and 0.50 in.); Immediately after the end of the
experiment, the volume of dry matter was determined at a distance of 10 cm from the test
site by sand pouring. Determine the moisture content.

3.5 Laboratory Testing

Soil samples were tested at the laboratory of Geotechnical and Constructive Materials-LAS -
XD 538 with the main targets as following:

Moisture content: The sample was dried in temperature of 100 — 105°C to constant weight in
order to determine the moisture content of the sample.

The nature density: the nature density was determined by the ring method. To the clay

sample mixing with gravel the buoyancy weight method was used.

Grain size: To the sand and gravel sample, the sample was dried and sieved by a stack of
sieves. To the clay mixed with gravel samples, sandy clay or clayey sand samples, the
sample was washed through the 0.1mm sieve. The quantity of soil under the sieve was
determined by hydrometer analysis, and the quantity of soil above the sieve was dried and

sieved.



Atterberg limits: Liquid limit was determined by cone penetration method and plastic limit
was determined by rolling down a thread of soil to diameter of 3 mm.

Angle of friction and cohesive: was determined by the direct shear test method with shear
velocity is 0.6mm/minute.

Other targets: as porosity, void ratio, and degree of saturation... were determined by

calculating from above physical parameters.

Coefficient of Compressibility that were determined by one-dimensional quick compression

test for saturated soil.

One-Dimensional Consolidation test: This test method covers procedures for determining
the magnitude and rate of consolidation of soil when it is restrained laterally and drained
axially while subjected to incrementally applied controlled-stress loading. During the
consolidation process, measurements are made of change in the specimen height and these
data are used to determine the relationship between the effective stress and void ratio or
strain, and the rate at which consolidation can occur by evaluating the coefficient of

consolidation.

Unconsolidated, Undrained triaxial Compressive strength of soils (UU): This test method
covers the determination of the unconsolidated, undrained compressive strength of
cylindrical specimens of cohesive soils in undisturbed, remolded, or compacted conditions
using constant rate of deformation application of the axial compression test load and where
the specimen is subjected to a confining fluid pressure in a triaxial chamber. No drainage of
the specimen is permitted during the test. The test method provides for the measurement of
the total stress applied to the specimen, that is, the stress are not corrected for pore water
pressure. This test method provides data for determining undrained strength properties and

stress — strain relations for soils.

To keep readers referring in an easy way, all above parameters were grouped up on a test
result sheet (Summary table), a grain size distribution curve and a graph of shear strength t

vs. normal stress G are also presented (see attached appendix).



4. UNDERTAKEN WORKS

Table3
No. Content Units Quantity Note

|. Field work

1 Total of boreholes holes 03

2 | Total depth of drilling m 90

3 | The number of soil samples samples 45

4 | The number of SPT tests 45

5 | CBRtest no. 02
[I. Labotary test

6 | The testing of soil properties samples 35

7 | Consolidation test samples 06

8 | Triaxial compressive Test UU samples 06

9 | Water chemical test samples 03
I11.Report

10 | Report sets 03

11 | CD no. 01




5 GEOTECHNICAL CONDITION

5.1 Topographic feature

The terrain of studied area is relatively flat (see location of boreholes).
5.2 Ground water level

The ground water level at a borehole was determined after drilling 24 hours by measuring
the length of the string from the surface to water level. The results of these measurements are
presented in drilling logs. The ground water level from 8,9 (BH1) to 9,5m (BH3) and bears
the effect directly by the weather and tidal condition.

According to TCVN 12041 : 2017 standard, the water is slight corrosion to concrete and

metal. The main chemical content of the water is as following:

At the borehole BH1:
_ Cl(54),HCO; (30),S0; (16) .
00709 (Na+ K)* (51),Ca* (18), Mg (18) = '

On the Kurlov formular, the name of water is Clorua — Bicacbonat —Natri — Kali.

M

At the borehole BH2:
Cl~(56),HCO; (41), K)f’ (14)
M 0.078g/1 — A P o pPH; 4
(Na+K)"(48),Ca™"(27),Mg~"(13)

On the Kurlov formular, the name of water is Clorua — Bicacbonat —Natri — Kali - Canxi.

At the borehole BH3:

" _ Cl~(48),HCO; (43), 507 (10)

CO%IT T (Na+ K)* (64),Ca* (18)

7.10

On the Kurlov formular, the name of water is Clorua — Bicacbonat —Natri — Kali.

5.3 Geotechnical Characteristic
Base on analyzing in-situ materials and results of laboratory test of 35 samples, 03 boring
logs and 02 geological profiles. From the surface to the investigated depth, the geotechnical

profile was composed of the following soil layers:



Layer 1

Including 2 sub-layers
Sub-layer 1a

Laterite gravel with clay, reddish brown. It is distributed from the surface to the depth of
3,5m (BH1). The SPT value varies from 11 to 15 blows. The thickness of the sub layer is

3,5m.

Sub-layer 1b
Sandy clay with laterite gravel, reddish brown, whitish grey, stiff to very stiff. It is
distributed directly under the sub-layer 1a to the depth of 8,5m (BH1). The SPT value varies
from 9 to 17 blows. The thickness of the sub layer varies from 3,5 (BH3) to 5,0m (BH1).

The physico-mechanical properties of the layer:

Table4
Standard value
No. Soil testing Symbol Units
la 1b
% Gravel 57,6 9,5
% Sand 22,7 40,8
1 % Silt ! % 3.3 11,8
% Clay 16,4 37,9
2 Moisture W % 17,3 23,6
3 Bulk Density YV g/cm3 2,02 1,94
4 Specific Gravity 0 g/em’ 2,71 2,70
5 Void Ratio €0 - 0,572 0,725
6 Liquid Limit WL % - 33,46
7 Plastic Limit Wp % - 22,05
8 Plasticity index Ip % - 13,21
9 Liquidity index Ly - - 0,26
10 | Angle of Fiction 0 degree 37°18’ 19°46°
11 | Cohesion c kG/em® - 0,411




Layer 2

Including 2 sub-layers

Sub-layer 2a

Fine to medium sand, yellowish brown, medium dense. It is distributed directly under the
layer 1 to the depth of 15,8m (BH1). The SPT value varies from 10 to 22 blows. The sub-
layer 2a only appears in borehole BH1.

Sub-layer 2b

Silty sand, yellowish brown, loose to medium dense. It is distributed directly under the layer
1 to the depth of 25,0m (BH2). The SPT value varies from 5 to 23 blows. The sub-layer 2a
appears in borehole BH2 and BH3.

The thickness of the layer 2 varies from 7,3m (BH1) to 17,6m (BH3).

The physico-mechanical properties of the layer:

Table5
Standard value
No. Soil testing Symbol Units
2a 2b
% Gravel - -
% Sand 81,8 80,3
b i ’ ” 44 6.1
% Clay 13,8 13,0
2 Moisture W % 19,3 20,7
3 | Bulk Density Tw g/em’ 1,89 1,81
4 Specific Gravity D g/em’ 2,66 2,67
5 Void Ratio €0 - 0,680 0,784
6 Angle of Fiction 0] degree 29°23° 26°12°




Layer 3
Clay/Sandy clay, brownish yellow, hard to very hard. It is distributed directly under the

layer 2. The SPT value varies from 30 to 50 blows and more. Because of all boreholes have
stopped in the maximum depth of 30m, the thickness of the layer have not been determined
yet. The drilled maximum thickness of the layer is about 14,2m (BH1).

The physico-mechanical properties of the layer:

Table6
No. Soil testing Symbol Units | Standard value
% Gravel -
| % Sand > . 30,0
% Silt 18,9
% Clay 51,1
2 Moisture A\ % 18,2
3 Bulk Density Y g/cm3 2,03
4 Specific Gravity D g/em’ 2,70
5 Void Ratio €0 - 0,576
6 Liquid Limit WL % 39,26
7 Plastic Limit Wp % 19,69
8 Plasticity index Ip % 19,57
9 Liquidity index Ly - <0
10 Angle of Fiction 0 degree 19°16°
11 | Cohesion c kG/em’ 1,466

10



6. SOIL TEST RESULTS

6.1. The angle of friction

The angle of friction ¢’(layer 1) are derived from SPT values for coarse soils: ¢
m 12N g (a = 15 for fine sand, 17 for medium sand, 20 for coarse sand and 25 for

gravel).

o
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Figure 1. Angle of fiction versus depth of sub-layer 2b
Note: The line is for the normally consolidated line for sub-layer 2b.
A linear tendency can be extrapolated from the graph:

@’ (°) = 0,7xZ(m) + 14,7; Where Z is the depth, m.
6.2. The deformation modulus E

According Tassios, Anagnostopulos, the deformation modulus E is calculated from the SPT
value as follows:
& i I

El c—t—
1%

Where:

- N:SPT value

- a: coefficient (a=0 when N<15; a=40 when N>15)

- ¢ coefficient (c=3-clay, c=3,5-fine sand; ¢c=4,5-medium sand; c=7-coarse sand; c=10-
sand with gravel; c=12-gravel with sand)

6.3. CBR test

Calculation

Stress penetration curve: Calculate the penetration stress for each penetration increament as

applied force divice by piston area. Plot stress versus penetration curve for each increament

of penetration. In some instances the stress — penetration curve may be concave upward

11



initially because of surface irregularities or other causes, and in such cases the zero point
shall be adjusted.

Bearing ratio: Using corrected stress values taken from stress — penetration curve for
2,54mm and 5,08mm penetrations, caculate the bearing ratios for each by deviding the
corrected stress by the standard stresses of 6,9MPa and 10,3MPa respectively, and
multiplying by 100.

Table 7. Results of CBR test

No | Test point . Moiture | Natural CBR (%) at
Type of soil _
content, | density,
% glem® | 254mm | 508 mm
1 CBR 01 Clayey sand 7,6 2,05 4,0 32
2 CBR 02 Clayey gravel sand 11,8 2,00 25,9 22,4

6.4. Other parameters

Other parametersarea is presented in the soil testing results.

12



7. DESIGN PARAMETERS
Geotechnical design parameters for layers in the following table 8.
Table 8. Geotechnical design parameters

Standard value
No. Soil testing Symbol | Units
la 1b 2a 2b 3
1 | Bulk Density Tw kN/m’ 19,8 19,0 18,5 17,7 19,9
2 | Dry Density Y4 kN/m® 16,9 15,4 15,5 14,7 16,8
3 | Void Ratio €0 - 0,572 0,725 | 0,680 0,784 | 0,576
4 | Moisture W % 17,3 23,6 19,3 20,7 18,2
5 | Specific Gravity D5 g/cm3 2,71 2,70 2,66 2,67 2,70
6 | SPT values N blows 13 13 14 11 45
7 | Effective Friction Angle 0 bo 37 20 29 10.72+14.7| 19
8 | Effective Cohesion (O kPa - 41 - 147
9 | Compression Index C. - - 0,174 - - 0,122
10 Isilsgzgglned Compressive Ucs MPa ) 0,064 ) ) 0,148
11 ﬁ%%ﬁ?:d Deformation E, MPa 23 6 7 6 19
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8. CONCLUSION

Generally, the geotechnical condition in the investigated area is relatively simple. There are
main 3 layers. The layer 1 is sandy clay with laterite gravel or laterite gravel with clay, stiff
to very stiff, medium thickness, which have medium bearing capacity. The layer 2 is sand,
loose to medium dense, large thickness which have medium bearing capacity. The layer 3 is
clay or sandy clay, hard to very hard, which have high bearing capacity. The ground water is
deeph and bears the effect directly by the weather condition. The necessary data of soil
characteristics for designing and construction of the project were presented in the summary
table of testing results, therefore, please pay attention to geotechnical characteristics of soils

as above mentioned.
Recommendation

1. For the project of medium and small loading, can choose shallow foundation and

allowable bearing capacity of shallow foundation was shown in the table 9.

2. For the project of high loading, it is possible to choose pile, please more pay attention to

the varied length of pile.

3. Please pay attention to the layer 1 and 2 with sand and gravels that may generate a high

affected resist when using the push or drive piles.
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BANG 9. PE XUAT KHA NANG CHIU TAI CHO PHEP CUA MONG NONG

G A aes 2 Hé s6 d) siu Do lin cho phép S, mm Khi ning chiu tﬁzi cho phép,
STT| Chiéu sau dat mong, m kN/m
B=1m B=2m B=1m B=2m B=1m B=2m
1 1.0 1.33 1.17 25.4 25.4 331 241
2 2.0 1.33 1.33 25.4 25.4 331 275
Ghi chu:

1. Kha nang chiu tai cta 16p cat dudi day mong ung véi do lan 25mm.
2. Kha ning chiu tai cho phép duoc tinh véi chiéu rong mong B 1a 1 va 2m, chiéu sau chén méng 1a D
3. Cong thirc tham khao dé tinh kha nang chiu tai cia mong nong:

Bowles (1977) da dé xuat cong thirc xac dinh kha ning chiu tai cho phép ddi véi dat loai cat:

S

2
Khi B <1,22m S va khi B> 1,22m _ 328B+1
Qo (a1 = 19,16 NF f[agtzj qﬂ@>—iL98N[ 8B F,

Trong do:

N: Gia tri SPT tinh toan; chon N=13
D;: Chiéu sau dit mong, chon D= 1.0 va 2.0m;
B: Bé rong moéng, chon B =1 va 2m;

Fy: Hé s6 @0 sau =1 + 0,33(D¢/B) < 1,33

2@4)




TABLE 9. RECOMMENNED ALLOWABLE BEARING CAPACITY OF SHALLOW FOUNDATION

. Depth factor Allow settlement, mm Net allow bearing capacity,
No. Foundation depth, m kN/sg.m
B=1m B =2m B=1m B =2m B=1m B =2m
1 1.0 1.33 117 25.4 25.4 331 241
2 2.0 1.33 1.33 25.4 25.4 331 275
Note:

1. Base of foundation isin clay layer which controlled by 25mm of settlement.
2. The above allowable bearing capacity are recommended for foudation width B = 1 and 2m, and foundation depth D¢ .

3. The formulareference for the bearing capacity calculation of shallow foundation:
Bowles (1977) has proposed the following equation for the net ultimate bearing capacity for sandy soils

When B < 1,22m and when B > 1,22m o1\
, ’ 288+1 S
Ot () = 19,16 NF [ > j ey =11 [3 ! j Ff[_]
Where: 25, 3288 254

N: Determined SPT values, chosen N =13
Ds : The foundation depth, chosen D; = 1.0 and 2.0m;

B: The width of foundation, chosen B = 1 and 2m;
F: Depth factor = 1 + 0,33(D;/B) < 1,33



BANG 10. PE XUAT KHA NANG CHIU TAI CUA CQC BE TONG COT THEP

Kich thue coc Do siu miii | Ma sat b.én S""f. khéng. Tai trong Tﬁi~t.r(,)ng Tai trong t6i han Tii trong cho phép
coc don vi mili don vi | do ma sat | mili coc (©) (T) (©) (T)

(m) (m) (kN/m) (kN/m?) (kN) (kN) (kN) (kN) (kN) (kN)
1-0.25%0.25 14 25.6 7500 358 469 827 358 378 119
[1-0.30 x0.30 14 25.6 7500 430 675 1105 430 510 143
[7-0.35%0.35 14 25.6 7500 502 919 1421 502 660 167
¢-0.30 14 25.6 7500 338 530 868 338 400 113
¢-0.35 14 25.6 7500 394 722 1116 394 518 131

¢ -0.40 14 25.6 7500 450 942 1393 450 651 150

Ghi chu:

1. C = tai trong nén; T = tai trong kéo.

2. Mili coc dugc kién nghi xuyén dén 16p cat, & d6 sau 14m (16p 2).
3. Tinh todn kha nang chiu tai cia coc dya theo TCVN 9351:2012 - cong thirc Nhat Ban tai hd khoan BH1

4. Hé sb an toan 14 2,0 va 2,5 cho tai trong mili cQc va tai trong do ma sat, tuong Ung.

5.Can phai tién hanh dong coc thir d€ xac dinh chinh xac d6 sau miii coc cho moi khu vuc trudce khi dé xuat chi€u dai coc.




TABLE 10. RECOMMENDED PILE CAPACITY FOR REINFORCED CONCRETE PILE

o Pile tip Unit skin Unit tip Friction . Ultumate Pile Load Allowable Pile Load

Pile size depth Friction | Resistance Load Tip Load (O) (T) (C) (T)
(m) (m) (kN/m) (KN/m?) (kN) (kN) (kN) (kN) (kN) (kN)
[1-0.25%0.25 14 25.6 7500 358 469 827 358 378 119
[1-0.30x0.30 14 25.6 7500 430 675 1105 430 510 143
[1-0.35%x0.35 14 25.6 7500 502 919 1421 502 660 167
¢-0.30 14 25.6 7500 338 530 868 338 400 113

¢ -0.35 14 25.6 7500 394 722 1116 394 518 131

¢ - 0.40 14 25.6 7500 450 942 1393 450 651 150

Note:

1.

2
3
4.
5. The pilot pile should be driven first to locate the exact pile tip at each zone before ordering the pile length.

C = Compression Load; T = Tension Load

The pile tip is recommend to penetration into the sand at 14m (layer 2)

The calculating of pile load is based on TCVN 9351:2012 (Japanese standard) - for BH1

The factor of safe 2,0 and 2,5 is adopted for allowable tip load and friction load, respectively.
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HINH TRU HO KHOAN / BORING LOG

Cong trinh/Project: The Siegwerk Vietnam New Blending Center

Dla diém/Location: VSip Il, Vinh Tan, Tan Uyén, Binh Dwong

Sé hiéu hd khoan/Borehole No.: BH1 Ngay két thuc/Finished date: 09/04/2019
Chiéu sau khoan/Drilling Depth: 30m Standard Penetration Test (SPT): 15
Mwc nwéce tinh/ Ground water level: 8,9m S6 lwong mau/Samples: 15

Ngay bat dau/Starting date: 08/04/2019

bo
Thuéc 32“ B&
> y N . .
Lop| 21| op Tﬁ?cyk_ thu Mb ta Biéu dd SPT
Layer Scale, | [BOtOM pess. Syn% bol Description SPT N Graph SPT
m of m
layer
m 10 20 30 40 50
7 TTT 1T
/7] San soi laterit 1an sét mau nau
Z| Laterite gravel with clay,
35 . / reddish brown 4-5-7 112 |
4 Sét pha Ian san sdi laterit a—H
mau nau dd, xam tréng, trang 4-6-7 | 13
1b 5 5,0 thai déo cirng dén nlra cirng. 6
Sandy clay with laterite
gravel, reddish brown, whitish 4-5-6 11 ‘
8 grey, stiff to very stiff sk
8,5
’ 4-5-7 12
10 , 10}
~ | Cat min dén trung mau nau 2.4-6 10
.| vang, két cau chat vira
2a 12 7.3 |- " | Fine to medium sand, 12—
. .| yellowish brown, medium 3-5-6 11
.| dense
14 EET 14—
R 5-9-13 | 22 \\
7-16-18 | 34
8-19-22 | 41 \
20 20
11-24-27 | 51 \
22 Sét/Sét pha mau vang nau, 22 /
3 14 2 trang thai cieng dén rat cing. | 13-23-28 | 51
Clay/Sandy clay, brownish
24 yellow, hard to very hard 24—
10-15-20 | 35 /
26 26—
7-14-18 | 32 /
28 28—
6-13-17 | 30
.. 300 o \
oU oU
15-25-25/10cm_12 ™




HINH TRU HO KHOAN / BORING LOG

Cong trinh/Project: The Siegwerk Vietnam New Blending Center

Dla diém/Location: VSip Il, Vinh Tan, Tan Uyén, Binh Dwong

Sb hiéu hd khoan/Borehole No.: BH2 Ngay két thiic/Finished date: 10/04/2019
Chiéu sau khoan/Drilling Depth: 30m Standard Penetration Test (SPT): 15
Mwc nwéce tinh/ Ground water level: 9,4m S6 lwong mau/Samples: 15

Ngay bat dau/Starting date: 10/04/2019

bo
Thuoc 32“ B&
y Y | da y ,
too| || i6p Tgf‘cyk_ h*i(gu M6 ta Bidu dd SPT
Layer, Sca e, Bottom ness, Syn% bol Description SPT N Graph SPT
m of m
layer
m 10 20 30 40 50
0
_ T T T 1
% /) San séi laterit lan sét mau nau [ N I B
1a 3,5 q9% .
2 4 Laterite gravel with clay, 2
7/ 7) reddish brown 7-7-8 15
3,5 7, ‘
4 ’ Sét pha lan san soi laterit mau 4l |
nau dd, xam trang, trang thai 6-8-9 | 17
1b 4,0 déo cirng dén nira cirng.
6 Sandy clay with laterite gravel, 6
reddish brown, whitish grey, 4-7-9 16
75 stiff to very stiff
sfl ' 8
2-3-3 6 (
10 10—
2-3-4 7 )
12 12
" 2-2-4 6 (
14 L , 14
- -, -| Catbui mau nau vang, két 2.3.5 8
.| chu chuyén tiép tor xbp dén
2b 16 17,5(- ..-.| chatvira 16—
= | Silty sand, yellowish brown, 2.4-5 9
: --| loose to medium dense
18 . 18—
3-5-6 11 \
20 o 20
R 4-6-8 14 \
22 22 —
4-6-9 15 \
24 . : 24
25,0 — 6-9-14 | 23 N
26 . ) . 26 — |
Sfet matl va;ng r’1au, trang thai h5-29-29/3¢m| 50
3 50 cwng dén rat cieng.
28 ' Clay, brownish yellow, hard to 28
very hard 17-30-20/6cm| >50
an 30’0 an
oU oU
20-30-! [ >50




HINH TRU HO KHOAN / BORING LOG

Cong trinh/Project: The Siegwerk Vietnam New Blending Center

Dla diém/Location: VSip Il, Vinh Tan, Tan Uyén, Binh Dwong

S6 hiéu hd khoan/Borehole No.: BH3 Ngay két thuc/Finished date: 11/04/2019
Chiéu sau khoan/Drilling Depth: 30m Standard Penetration Test (SPT): 15
Muwc nwéc tinh/ Ground water level: 9,5m S6 lwong mau/Samples: 15

Ngay bat dau/Starting date: 11/04/2019

bo
Thuoc 32“ B&
; Y | g ' ‘
too| || i6p Tgf‘cyk_ h*i(gu M6 ta Bidu dd SPT
Layer, Scé/e, Bottom ness, Syn%bol Description SPT N Graph SPT
m of m
layer
m 10 20 30 40 50
27777 - o  —
. San séi laterit 13n sét mau nau L
1a 35 [ 7) 9o
2 £ Laterite gravel with clay, 2=
//// reddish brown 4-5-6 | 11
3,5 375 —
4 Sét pha lan san séi laterit 4—
1b 35 mau nau dé, xam trang, trang 4-5-7 12
’ thai déo ctrng dén nira cirng.
6 Sandy clay with laterite 6
7.0 L1 gravel, reddish brown, whitish 3-4-5 9 /
. | grey, stiff to very stiff g /
2-2-3 5 (
10 e 10~
e 2-2-4 | & \
12 e 12|~
2-3-4 7 )
14 -~ | Cat byi mau nau vang, két 141
.| cu chuyén tiép tir x6p dén 2-2-4 6
2b 17,6 [ | chatvua
16 .. ..| Silty sand, yellowish brown, 16—
o loose to medium dense 2-3-5 8 \
18 18— l
2-5-6 11 \
20 20 -
L 5-8-10 | 18 \
22 o 22
LI 6-10-13 | 23 \
24 o 24 -
24,6 7-TZ-19 | 31 \
26 26— ~Z|
Sét pha mau vang nau, trang  16_o5.25/10cm > 50
3 15.4 thai clrng dén rat cirng.
28 ’ Sandy clay, brownish yellow, 28
hard to very hard 17-25-27 | 52 /
[a¥al 3010 fa¥al
U oU
12-24-27 | 51




4 @
6
3 2475
8,5 & Chau thich
: Notes
10
Sét
12 Clay
14 ; - Sét pha 1an san soi
\\& laterit / Sandy clay with
16 15,8 @ laterite gravel
Sét pha
18 Sandy clay
20 Cat
Sand
22
24 .
125,0
26 ®
28
30 30,0 30,0
Hb khoan/ Borehole m‘ BH1 mf BH2
Cao dj miéng hé khoan (m)
Khoang cach/Distance (m) 66
_ . . GHI CHU/REMARKS,: TV LE/SCALE:
MAT CAT DBIA CHAT/GEOLOGICAL PROFILE I - 2 . :
~ > N BAN VE SO/ DWG. NO:
._->Z ._.—._C< Io> zm Cong trinh/Project: The Siegwerk Vietnam New Blending Center

Innovative REGEA4-X4 RAAETAS T4k

Pla diém/Location: VSip Il, Vinh Tan, Tan Uyén, Binh Dwong

NGAY/DATE: 04/2019




4 @®
6
L4470
8 O -
8,5 Chau thich
- Notes
10
Sét
12 Clay
14 ; - Sét pha 1an san soi
® \\& _m\aa.ﬁ / Sandy clay with
16 15,8 laterite gravel
Sét pha
18 Sandy clay
20 Cat
Sand
22
24 S
rrr] 24,6
26 ®
28
30 30,0 30,0
H6 khoan/ Borehole m‘ BHI mi BH3
Cao dj miéng hé khoan (m)
Khoang cach/Distance (m) 74
_ . . GHI CHU/REMARKS,: TV LE/SCALE:
MAT CAT DBIA CHAT/GEOLOGICAL PROFILE 1 - 3 . .
- > N BAN VE SO/ DWG. NO:
._->Z ._.—._C< Io> zm Cong trinh/Project: The Siegwerk Vietnam New Blending Center

Innovative REGEA4-X4 RAAETAS T4k

Pla diém/Location: VSip Il, Vinh Tan, Tan Uyén, Binh Dwong

NGAY/DATE: 04/2019




THi NGHIEM NEN CO KET - CONSOLIDATION TEST

ASTM D2435
Cong tr}nh/Project: The Siegwerk Vietnam New Blending Center Hb khoan: BHI1
Dia diém/Location: VSIP II, Vinh Tan, Tan Uyén, Binh Duong Borehole:
M6 ta: Sét pha, nau do, xam trang, déo clng Mau sé: UD3
Description: Sandy clay, reddish brown, whitish grey, stiff Sample No.:
Ngay thi nghiém: 4/2019 b0 sdu, m: 6-65
Date tested: 4/2019 Depth, m: )

P [ kv

(kgf/cmz) )

t50 ay m Cy

(min) (cmz/kgf)(cmz/kgf (cmz/s)

E

(cm/s) (kgfiem’)

Kich thuéc mau nén:
Specimen dimensions

Khéi luong thé tich ty nhiér

$6.18cmx2cm

1.96 (g/cm3)

P (kgf/cm?)

Bulk density Tw
025 0694 * 0176 0.101 * + g9 |Poam W 261 %
Moisture content
0.5 0670 22 0098 0058 1.5E-03 9E-08 17.3 |ytone o, 270
Specific gravity
1 0650 19 0039 0023 17E03 4E.08 43,1 |O:01hanchiy W, 3522 %
Liquid limit
2 0621 1.6 0029 0018 2.0E-03 4E08 56.8 |0i01handeo Wp 22.94 %
Plastic limit
4 0578 14 0022 0014 23E-03 3E08 746 |H¢sOrongbandau ) a0
Initial void ratio
§ 0523 09 0014 0009 3.5E-03 3E-08 1157 |Chisonénlai C, 0.081
Recompression index
16 * % * * * * x |Chisonén C. 0.181
Compression index
Ung suit tién co két
* * * * * * * P . 2
32 Preconsolidation pressu 110 (kgfem
64 % * * % * % %
1.600
1.200
)
=)
®
S
(@]
>I 0.800 e
on e e .
K§ D\\"\\\
L(g
«@w-. 0.400
=
0.000
0.1 11 10 100




THi NGHIEM NEN CO KET - CONSOLIDATION TEST

P (kgf/cm?)

ASTM D2435
Cong trinh/Project: The Siegwerk Vietnam New Blending Center Hb khoan: BHI1
Dia diém/Location: VSIP II, Vinh Tén, Tan Uyén, Binh Duong Borehole:
M6 ta: Sét, niu vang, xam tring, cling Mau sé: UDS
Description: Clay, yellowish brown, whitish grey, hard Sample No.:
Ngay thi nghiém: 4/2019 b0 sdu, m: 16 - 16.5
Date tested: 4/2019 Depth, m: )
Kich thudc mau nén:
P e tso a, m, Cy k, E |Specimen dimensions 96.18cmx2em
(kef/em®) (-)  (min) (cm*kef)(cmkef (cm’/s) (cm/s) (kaflem)|Khoi lugng thé tich tu nhiér 1.98 (g/om’)
Bulk density Yw g
025 0581 *  0.164 0.101 * T W 184 %
Moisture content
05 0554 1.6 0109 0070 2.0B-03 1E-07 145 | "ong p. 271
Specific gravity
I 0532 12 0044 0029 27E-03 SE-08 354 |0i01hanchay W, 36.43 %
Liquid limit
2 0504 11 0028 0018 29E-03 SE-08 556 |0101handeo Wp 18.93 %
Plastic limit
4 0465 09 0020 0013 3.7B-03 SE-08 770 [Hesorongbandiau o0,
Initial void ratio
§ 0423 06 0011 0007 5.1E-03 4E-08 137.9 |Chisonenlai . 0.090
Recompression index
16 * % * * * * « |Chisonén 0.141
Compression index ¢
Ung suit tién co két
* * * * * * * _ 2
32 Preconsolidation pressu (kgf/cm
64 %k * * %k * %k %
1.600
1.200
%]
=}
®
o
£ 0800
én €
¥ —_—
“8 D\G\\e\\
«w- 0.400
=
0.000
0.1 10 100




THi NGHIEM NEN CO KET - CONSOLIDATION TEST

P (kgf/cm?)

ASTM D2435
Cong trinh/Project: The Siegwerk Vietnam New Blending Center Hb khoan: BH2
Dia diém/Location: VSIP II, Vinh Tén, Tan Uyén, Binh Duong Borehole:
Mo ta: Sét pha, nau do, xam tring, nira cimg Mau sé: UD3
Description: Sandy clay, reddish brown, whitish grey, very stiff Sample No.:
Ngay thi nghiém: 4/2019 b0 sdu, m: 6-65
Date tested: 4/2019 Depth, m: )
Kich thudc mau nén:
P e tso a, m, Cy k, E |Specimen dimensions 96.18cmx2em
(kef/em®) (-)  (min) (cm*kef)(cmkef (cm’/s) (cm/s) (kaflem)|Khoi lugng thé tich tu nhiér 1.96 (g/om’)
Bulk density Yw g
025 0.655 *  0.102 0.061 * £ les |POAM W 21%
Moisture content
05 0639 25 0062 0038 13E-03 SE-08 266 |78 p. 270
Specific gravity
1 0616 14 0045 0028 23E-03 6E-08 362 |0.01hanchay W, 33.59 %
Liquid limit
2 0587 12 0030 0019 27E-03 SE-08 544 |0101handeo Wp 19.65 %
Plastic limit
4 0546 1.0 0020 0013 33E03 4E-08 78.4 |H¢sorongbandau -, co
Initial void ratio
§ 0499 09 0012 0008 3.5E-03 3E-08 130.9 |Chisonénlai . 0.052
Recompression index
16 * * * * * « |Chisomén . 0.157
Compression index
Ung suit tién co két
* * * * * * * 2
32 Preconsolidation pressu ¢ 112 (kgfiem
64 % * % % * * %
1.600
1.200
%]
=}
®
S
£ 0800
cl«n e
- —
1= —
\(g
@ 0.400
=
0.000
0.1 11.12 10 100




THi NGHIEM NEN CO KET - CONSOLIDATION TEST

ASTM D2435
Cong trinh/Project: The Siegwerk Vietnam New Blending Center Hb khoan: BH2
Dia diém/Location: VSIP II, Vinh Tén, Tan Uyén, Binh Duong Borehole:
MO ta: Sét, vang nau, cliing Mau sé: UD13
Description: Clay, brownish yellow, hard Sample No.:
Ngay thi nghiém: 4/2019 b0 sdu, m: 26 - 26.5
Date tested: 4/2019 Depth, m: )
Kich thuéc mau nén:
P e tso a, m, Cy k, E |Specimen dimensions 96.18cmx2em
(kef/em®) (-)  (min) (cm*kef)(cmkef (cm’/s) (cm/s) (kaflem)|Khoi lugng thé tich tu nhiér 2.06 (ofer?
Bulk density Yw (g/en)
025 0503 * 0220 0141  * « g [PoAm W 184 %
Moisture content
0.5 0475 66 0111 0075 49E-04 4E-08 136 |0 "¢ p, 271
Specific gravity
I 045 64 0038 0026 SOE-04 1E-08 38.5 |00 hanchay Wy 47.34 %
Liquid limit
2 0431 60 0025 0017 S4E-04 9E-09 s |0t handeo Wp 22.00 %

Plastic limit

4 0402 56 0014 0010 5.7E-04 6E-09 989 |H¢sorongbandau ) oo
Initial void ratio

Chi s6 nén lai

Recompression index

16 £ * * * * » |Chisonén C. 0.111
Compression index

Ung suit tién co két

2 * * * * * * * O P - 2
3 Preconsolidation pressu ¢ (kgf/cm

8 0369 4.4 0.008 0.006 73E-04 4E-09 168.2 C, 0.092

64 * * * * * * *
1.600
1.200
N
=)
T
o
o
L 0.800
1
on
=
l(e eo
‘<8 s
- 0.400 —
=
0.000
0.1 1 10 100

P (kgf/cm?)




THi NGHIEM NEN CO KET - CONSOLIDATION TEST

ASTM D2435
Cong trinh/Project: The Siegwerk Vietnam New Blending Center Hb khoan: BH3
Dia diém/Location: VSIP II, Vinh Tén, Tan Uyén, Binh Duong Borehole:
M6 ta: Sét pha, nau do, xam trang, déo clng Mau sé: UD3
Description: Sandy clay, reddish brown, whitish grey, stiff Sample No.:
Ngay thi nghiém: 4/2019 b0 sdu, m: 6-65
Date tested: 4/2019 Depth, m: )
Kich thudc mau nén:
P e tso a, m, Cy k, E |Specimen dimensions 96.18cmx2em
(kef/em®) (-)  (min) (cm*kef)(cm®kef (cm’/s) (cm/s) (kaflem)|Khoi lugng thé tich tu nhiér 197 (g/om’)
Bulk density Yw g
025 0.687 * 0121 0071 * £ 14 |POAM W 252 %
Moisture content
05 0667 13 0078 0047 25B-03 1B-07 217 | "on& o, 270
Specific gravity
1 0638 12 0059 0036 27B-03 1E-07 281 |0i01hanchay W 31.63 %
Liquid limit
2 0591 08 0047 0029 42B-03 1E-07 35 |0W1handeo Wp 22.49 %
Plastic limit
4 0538 07 0026 0017 49E-03 SE-08 60.1 |H¢sorongbandau .,
Initial void ratio
§ 0483 06 0014 0009 58E-03 SE-08 111.7|Chisonénlai C, 0.064
Recompression index
16 * * * * * « |Chisonén C. 0.183
Compression index
Ung suit tién co két
* * * * * * * P . 2
32 Preconsolidation pressu 095 (kgfiem
64 % * * % * % %
1.600
1.200
%]
=}
®
o
£ 0800 .
2 \\e\\
\(8 —
. 0.400
=
0.000
0.1 10 100

1
0.95 P (kgf/cm?)




THi NGHIEM NEN CO KET - CONSOLIDATION TEST

P (kgf/cm?)

ASTM D2435
Cong trinh/Project: The Siegwerk Vietnam New Blending Center Hb khoan: BH3
Dia diém/Location: VSIP II, Vinh Tén, Tan Uyén, Binh Duong Borehole:
Mo ta: Sét pha, vang nau, cung Mau sé: UD13
Description: Sandy clay, brownish yellow, hard Sample No.:
Ngay thi nghiém: 4/2019 b0 sdu, m: 26 - 26.5
Date tested: 4/2019 Depth, m: )
Kich thudc mau nén:
P e tso a, m, Cy k, E |Specimen dimensions 96.18cmx2em
(kef/em®) (-)  (min) (cm*kef)(cmkef (cm’/s) (cm/s) (kaflem)|Khoi lugng thé tich tu nhiér 204 (gem’)
Bulk density Yw g
025 0514 *  0.115 0.075 * £ 134 |POAm W 16.6 %
Moisture content
0.5 0501 25 0052 0035 13E-03 4E-08 289 |YTons p. 270
Specific gravity
| 0482 24 0038 002 13E-03 3E-08 390 |0i01hanchay W, 3530 %
Liquid limit
20458 20 0023 0016 1.6E-03 3E-08 63,5 |0W01handeo Wp 20.73 %
Plastic limit
4 0430 17 0014 0010 19E-03 2E-08 1033 |H¢sorongbandau =, o,
Initial void ratio
§ 0396 14 0009 0006 22E-03 IE-08 167.0|CMisonénlai . 0.044
Recompression index
16 * * * * * « |Chisonén C. 0.114
Compression index
Ung suit tién co két
2 * * * * * * * ) ] . _ 2
3 Preconsolidation pressu (kgf/cm
64 % * % % * % %
1.600
1.200
[-%]
=)
I
o
(@]
> 0.800
on
=
KE
~<8 e
Qe ———(5\(
T 0.400 — e
0.000
0.1 1 10 100




T

FIELD IN-PLACE CBR TEST

Tan Thuy Hoang

Project: The Siegwerk Vietnam New Blending Center

Location: VSIP I, Vinh Tan Commune, Tan Uyen District, Binh Duong Province

Test No.: CBR 01 Date of Testing: 11-04-19
Penetration, in Gauge, mm Stress, MPa
0.000 0.00 0.00
0.025 0.64 0.14
0.050 1.27 0.22
0.075 1.91 0.25
0.100 2.54 0.28
0.125 3.18 0.30
0.150 3.81 0.31
0.175 4.45 0.32
0.200 5.08 0.33
0.225 5.72 0.34
0.250 6.35 0.35
0.275 6.99 0.36
0.300 7.62 0.37
Penetration, mm Stress, MPa Standard Stress CBR, %
2.5 0.28 6.9 4.0
5 0.33 10.3 3.2
Type of Soil: Clayey sand
Moisture, W: 7,6% Natural Density: 2,05 g/cm?®
0.50 ¢
0.45
0.40
0.35 ——
L /
§ 0.30 + /,e/”
@ 025
g : e
»n 020 |
0.15 /
0.10 /
0.05 /
0.00 ——— e — ——— e :
0.00 1.00 3.00 4.00 5.00 6.00 7.00 8.00

Penetration, mm




T

Tan Thuy Hoang

FIELD IN-PLACE CBR TEST

Project: The Siegwerk Vietham New Blending Center

Location: VSIP I, Vinh Tan Commune, Tan Uyen District, Binh Duong Province

Test No.: CBR 02 Date of Testing: 11-04-19
Penetration, in Gauge, mm Stress, MPa
0.00 0.00 0.00
0.03 0.64 0.84
0.05 1.27 1.33
0.08 1.91 1.65
0.10 254 1.79
0.13 3.18 1.93
0.15 3.81 2.05
0.18 4.45 2.21
0.20 5.08 231
0.23 5.72 2.35
0.25 6.35 2.39
0.28 6.99 241
0.30 7.62 2.43
Penetration, mm Stress, MPa Standard Stress CBR, %
25 1.79 6.9 25.9
5 231 10.3 22.4
Type of Soil: Clayey gravel sand
Moisture, W: 11,8% Natural Density: 2,00 g/cm®
3.00 T
2.50 /k_*_ ——o——*
L 200 7
= : //
» 150
? 100
050 /
0.00 | ——
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Penetration, mm




SO PO - TEST TYPE: UU
(ASTM D 2850)

Cong trinh/Project : The Siegwerk Vietnam New Blending Center
Pia diém/Location : VSIP II, Vinh Tan, Tan Uyén, Binh Dwong

THi NGHIEM BA TRUC - TRIXIAL COMPRESSION TEST

Mo ta: Sét pha, ndu vang, déo cung

Tbc d6 cit - Rate of strain: 1.5 mm/min

Soil description: Sandy clay, yellowish brown, stiff

S6 hiéu hé khoan - Bore Hole No. :
S6 hiéu mau - Sample No. :
Chiéu sau - Depth, m:

BHI1
UD4
8-8.5

Ung suét tong - Total Stress

CHI TIEU COLY CUA MAU
. SPECIMEN PROPERTIES & SHEARING STAGE
WL=33.11  WP=17.39 IP=15.72 B=0.26 d=3.91cm h=8cm
Chi tiéu - Specimen PBonvi - Units A B C
20 e D.trong tw nhién-Wet density, y,, gem’ 200 200 @ 2.00
L J{.,#"' R, D6 4m - Moisture, W % 204 214 214
31 #,a Dung trong khé - Dry density, y g/em’ 1.65 1.65  1.65
5 /;’;' Ap luc budng - Cell stress, o, kGlem’ | 100  2.00 | 4.00
© 10 n‘jﬁ' Bién dang tuong déi - Strain, ¢ % 12.00  14.00  14.50
2 ;,’(' Ung suét 1éch - Deviator stress kG/em®> | 151 1.65  1.92
0.5 Ung suit cit - Shear stress kG/em®  0.76  0.83  0.96
Tam vong Mohr-Central Mohr circle  kG/em®  1.76 ~ 2.83  4.96
0.0 Ung suét tdng - Max total stress kG/em® | 251 3.65 @ 592
0 5 10 15 20 Hinh dang mau khi pha hay J
Bién dang - Strain &, % Shape of specimen at falure | _~ D @
o= 03°37' C,= 0.648 KG/om?
4
3
%
g
()
S 2
x)g
%D
)
1
_’___ﬁ———f———/ /
~C N\
o \
0 1 2 3 4 5 6 7 8

Ngudoi thi nghiém - Tested by
Nguyén Kim Dung

Ngudi kiém tra - Checked by
Nguyén Manh Thuy




THi NGHIEM BA TRUC - TRIXIAL COMPRESSION TEST

SO PO - TEST TYPE: UU
(ASTM D 2850)

Cong trinh/Project : The Siegwerk Vietnam New Blending Center
Pia diém/Location : VSIP II, Vinh Tan, Tan Uyén, Binh Dwong

M0 ta: Sét, nau vang, xam trfmg, cung

Soil description: Clay, yellowish brown, whitish grey, hard

Tbc d6 cit - Rate of strain: 1.5 mm/min

S6 hiéu hé khoan - Bore Hole No. :
S6 hiéu mau - Sample No. :
Chiéu sau - Depth, m:

BHI1
UD9
18- 18.5

CHI TIEU CO LY CUA MAU
SPECIMEN PROPERTIES & SHEARING STAGE

3.5
WL=51.71 = WP=23.48 IP=28.23 | B=<0 d=3.91cm h=8cm|
3.0 Chi tiéu - Specimen PBonvi - Units A B C
,-"“ y0000000 Y Tl ad 1
Fremestteetst D trong tu nhién-Wet density, v, gem’ 200 200  2.00
2.5 .
L sy Do 4m - Moisture, W % 203 203 203
320 / Dung trong kho - Dry density, y g/em’ 1.66 1.66  1.66
~ 7 3
o | Ap luc budng - Cell stress, o, kG/em® 100 200 @ 4.00
=15 . 7 .
0 f Bién dang tuong déi - Srain, € % 1500 15.00  15.00
210 Ung suét 1éch - Deviator stress kG/em> | 277  2.88  3.05
Ung suét cit - Shear stress kG/em® | 138 144 153
0 Tam vong Mohr-Central Mohr circle |~ kG/em® | 2.38 344 | 553
00 Ung suét tong - Max total stress kG/em’ | 377  4.88 | 7.05
0 5 10 15 20 Hinh dang mau khi pha huy
Bién dang - Strain s, % Shape of specimen at falure D D D
QU= 02°34' Cu= 1.282 kG/em®
4
3
7
8
()
S 2
x)g
\(‘g L
50 I — \
o | T
o \ \

3 4 5
Ung suét tong - Total Stress

Ngudoi thi nghiém - Tested by
Nguyén Kim Dung

Ngudi kiém tra - Checked by
Nguyén Manh Thuy




THi NGHIEM BA TRUC - TRIXIAL COMPRESSION TEST

SO PO - TEST TYPE: UU
(ASTM D 2850)

Cong trinh/Project : The Siegwerk Vietnam New Blending Center
Pia diém/Location : VSIP II, Vinh Tan, Tan Uyén, Binh Dwong

Mo ta: Sét pha, nau do, ntra cliing

Soil description: Sandy clay, reddish brown, very stiff

Tbc d6 cit - Rate of strain: 1.5 mm/min

m:

S6 hiéu hé khoan - Bore Hole No. :
S6 hiéu mau - Sample No. :
Chiéu sau - Depth,

BH2
UD3
6-6.5

CHI TIEU CO LY CUA MAU
SPECIMEN PROPERTIES & SHEARING STAGE

2.5
WL=33.59  WP=19.65 IP=13.94 B=0.17 d=3.91cm h=8cm
N Chi tiéu - Specimen PBonvi - Units A B C
20 e g D.trong tu nhién-Wet density, v,, g/em’ 196 196 196
yo? . .
% ot Do 4m - Moisture, W % 22 22 22
31 / Dung trong khé - Dry density, y g/em’ 161 161 @ 1.6l
~ 7 3
o J xp’ Ap lyc budng - Cell stress, o, kG/em® 100 200 @ 4.00
© 10 H;# Bién dang twong d6i - Srain, ¢ % 12.00 14.00 13.50
= | Ung suét 1éch - Deviator stress kG/em®> | 1.64  1.82 | 2.05
0.5 Ung suét cit - Shear stress kG/em® | 0.82 091 | 1.03
Tam vong Mohr-Central Mohr circle  kG/em® | 1.82 291  5.03
00 Ung suét tong - Max total stress kG/em’ | 2.64  3.82 | 6.05
0 5 10 15 20 Hinh dang mau khi pha huy (
Bin dang - Strain s, % Shape of specimen at falure D 1 @
Q= 03°36' Cu= 0.716 kG/em>
4
3
7
8
()
S 2
x)g
2
b i
) _ I
,_—’—-7‘7 :? < / \
o \

3 4
Ung suét tong - Total Stress

Ngudoi thi nghiém - Tested by
Nguyén Kim Dung

Ngudi kiém tra - Checked by
Nguyén Manh Thuy




THi NGHIEM BA TRUC - TRIXIAL COMPRESSION TEST

SO PO - TEST TYPE: UU
(ASTM D 2850)

Cong trinh/Project : The Siegwerk Vietnam New Blending Center
Pia diém/Location : VSIP II, Vinh Tan, Tan Uyén, Binh Dwong

Mo ta: Sét, vang nau, cung

Soil description: Clay, brownish yellow, hard

Tbc d6 cit - Rate of strain: 1.5 mm/min

S6 hiéu hé khoan - Bore Hole No. :
S6 hiéu mau - Sample No. :
Chiéu sau - Depth, m:

BH2
UD14
28 -28.5

CHI TIEU CO LY CUA MAU
SPECIMEN PROPERTIES & SHEARING STAGE

4.0
L WL=513  WP=22.51 IP=28.79 A B=<0 d=3.91cm h=8cm|
33 et Chi tiéu - Specimen Pon vi - Units A B C
30 ” D.trong tu nhién-Wet density, y,, g/cm’ 2.04 2.04 2.04
T, D6 am - Moisture, W % 213 213 213
S Dung trong khé - Dry density, y g/em’ 168 1.68 | 1.68
520 Ap luc budng - Cell stress, o, kG/em® | 1.00  2.00 @ 4.00
s Bién dang tuong dbi - Srain, ¢ % 15.00 15.00 15.00
310 Ung suét 1éch - Deviator stress kG/em®> | 336 346  3.60
' Ung suét cit - Shear stress kG/em® | 168 173  1.80
0.5 Tam vong Mohr-Central Mohr circle ~ kG/em®>  2.68  3.73  5.80
00 Ung suét tong - Max total stress kG/lem® | 436 546 | 7.60
0 5 10 15 20 Hinh dang mau khi pha huy
Bién dang - Strain &, % Shape of specimen at falure D D D
o= 02°13' C,= 1.581 kG/em®
4
3
7
8
()
S 2
x)g
“g >< \
o / }\
B
o \ \\ \

3 4 5
Ung suét tong - Total Stress

Ngudoi thi nghiém - Tested by
Nguyén Kim Dung

Ngudi kiém tra - Checked by
Nguyén Manh Thuy




THi NGHIEM BA TRUC - TRIXIAL COMPRESSION TEST
SO PO - TEST TYPE: UU
(ASTM D 2850)
Cong trinh/Project : The Siegwerk Vietnam New Blending Center
Pia diém/Location : VSIP II, Vinh Tan, Tan Uyén, Binh Dwong

M6 ta: Sét pha, nau do, déo clmg S6 hiéu h khoan - Bore Hole No. : BH3
Soil description: Sandy clay, reddish brown, stiff S6 hiéu mau - Sample No. : UD3
Tbc do cit - Rate of strain: 1.5 mm/min Chiéu sau - Depth, m: 6-6.5
CHI TIEU COLY CUA MAU
i SPECIMEN PROPERTIES & SHEARING STAGE
WL=31.63  WP=22.49 IP=9.14  B=0.3 d=3.91cm h=8cm|
He " Chi tiéu - Specimen Ponvi-Unitt A B C
1.4 /# '.l# oo% D.trong tu nhién-Wet density, y,, g/lem’ 1.97 1.97 1.97
w12 r’”‘x 2 = Do 4m - Moisture, W % 25.2 25.2 25.2
S 10 /:/f'"‘ Dung trong kho - Dry density, y g/em’ 1.57 1.57 1.57
g o Ap lyc budng - Cell stress, o, kG/em® 100 200 @ 4.00
- A Bién dang twong d6i - Srain, ¢ % 14.00  13.50  14.50
206 Ung sut léch - Deviator stress kGlem® | 127 137 158
0.4 Ung suét cit - Shear stress kG/em® | 0.64  0.68  0.79
02 Tam vong Mohr-Central Mohr circle kG/em® | 1.64  2.68  4.79
00 Ung suét tong - Max total stress kG/em® | 227 337 | 5.8
0 5 10 15 20 Hinh dang mau khi pha huy (
Biéhn dang - Strain e, % Shape of specimen at falure | — ) @ (\:)
o= 02°51' C,= 0.553 kG/cm®
4
3
7
8
()
S 2
\)8
2
B
1
[
———— N
o \

0 1 2 3 4 5 6 7 8
Ung suit tong - Total Sress

Ngudoi thi nghiém - Tested by Ngudi kiém tra - Checked by
Nguyén Kim Dung Nguyén Manh Thuy




THi NGHIEM BA TRUC - TRIXIAL COMPRESSION TEST

SO PO - TEST TYPE: UU
(ASTM D 2850)

Cong trinh/Project : The Siegwerk Vietnam New Blending Center
Pia diém/Location : VSIP II, Vinh Tan, Tan Uyén, Binh Dwong

M0 ta: Sét pha, vang nau, ciing

Soil description: Sandy clay, brownish yellow, hard

Tbc d6 cit - Rate of strain: 1.5 mm/min

Chiéu sau - Depth

S6 hiéu hé khoan -
S6 hiéu mau - Sample No. :

Bore Hole No. : BH3
UD14
,m: 28 -28.5

CHI TIEU CO LY CUA MAU
SPECIMEN PROPERTIES & SHEARING STAGE

4.5
WL=31.89  WP=18.42 IP=13.47 B=<0 d=3.91cm h=8cm
4.0 .
o - m,....«::::[ Chi tiéu - Specimen Don vi - Units A B C
35 et D.trong tu nhién-Wet density, y,, gem’ 205 205 @ 205
ot z )
30 28 PO 4m - Moisture, W % 179 179 179
§2.5 | /f Dung trong kho - Dry density, y g/crnSL 1.74 | 174 | 1.74
o Ap lyc buong - Cell stress, o3 kG/em 1.00 2.00 4.00
6 Bién dang twong d6i - Srain, ¢ % 1500 15.00  15.00
615 Ung suét léch - Deviator stress kG/em® | 355 375 | 4.03
1.0 Ung suét cit - Shear stress kG/em® | 178 187 | 2.01
05 Tam vong Mohr-Central Mohr circle = kG/em® | 2.78 | 3.87 | 6.01
00 Ung suét tong - Max total stress kG/em® | 455 575 | 8.03
0 5 10 15 20 Hinh dang mau khi pha huy
Bién dang - Strain &, % Shape of specimen at falure D D D
Q= 04°07' C,= 1.589 kG/cm®
4
8 .
1]
8
()
\;L;; 5 _— T
\(g _/ — / \
L
S /
IR X \
0 \

3 4 5
Ung suét tong - Total Stress

10

Ngudoi thi nghiém - Tested by
Nguyén Kim Dung

Ngudi kiém tra - Checked by
Nguyén Manh Thuy




BO XAY DUNG A n
BO XAY DUNG - MINISTRY OF CONSTRUCTION

CTY CO PHAN KHAO SAT & XAY DUNG - USCO - UNION OF SURVEY & CONTRUCTION JOINT STOCK COMPANY
TRUNG TAM THi NGHIEM VA KIEM DINH XAY DUNG MIEN NAM

XD

LASXD19 CENTER OF TEST & CONSTRUCTION QUALITY CONTROL THE SOUTH OF VIET NAM

IS0 17025
Address: 65 Bis, Mac Dinh Chi Str, Dist.1, Ho Chi Minh City, Tell: 08.38223362, Fax : 08.38223362, Email : lab.xd19@yahoo.com.vn

$0: ......067..../TTTN-KQTN-H19

KET QUA THU NGHIEM HOA NUGC _ TEST RESULTS OF WATER

Co quan yéu cau - Client : CONG TY TNHH DV & PT DIA KY THUAT TAN THOY HOANG

Cong trinh / Project : THE SIEGWERK VIETNAM NEW BLENDING CENTER.
Dia diém / Location : Vsip I, Vinh Tan, Tan Uyén, Binh Duong.
Ki hiéu mau / Sample No : BHO1 TiNH CHAT VAT LY - PHYSICAL PROPERTIES
Ngay nhan mau / Date of receiving: 16/04/2019 Mau séc - Colour: Vang nhat - Slight yellow
Ngay thi nghiém / Testing date: 16+ 24/04/2019 Mui - Odour: Khéng mui - Odourless
Phuang phéap phén tich - Test methods: TCXD 81 : 81, TCVN 6492:2011, TCVN 6179-1:1996 b0 trong - Apearrance: Buc - Turbid
TiINH CHAT HOA HOC - CHEMICAL PROPERTIES
Hang muc phan tich Két qua thi nghiém - Results Hang muc phan tich Két qua thi nghiém - Results
ltem mg/| mgdl/| %mgdl/l ltem mg/| mgdl/| %mgdl/I
ca® 4.00 0.20 17.92 cr 21.28 0.60 53.78
= Mg?* 2.40 0.20 17.84 S0, 8.78 0.18 16.38
S 3
E >Fe 3.55 0.06 5.68 = HCO4 20.31 0.33 29.84
<t
< Na* & K* 14.30 0.57 51.26 €0, 0.00 0.00 0.00
NH," 1.47 0.08 7.30 OH 0.00 0.00 0.00
Téng cang - Total 25.72 1.11 100.00 Téng cdng - Total 50.37 1.12 100.00
Hang muc Két qua Hang muc Két qua Hang muc Két qua
phén tich Results phén tich Results phén tich Results
Item °m Item mg/| Item (D9 - Value)
Téng dd cling CO, tui do
) ) H 7.21
Total hardness 0.40 CO, free 440 P
P9 cling vinh vién 021 €0, dn mon 37 40
Permanent hardness ' CO, corrosion ’
Do ciing tam thoi Téng khoang hoa
0.19 . ) 76.09
Temporary hardness Mineralized total
Cong thirc Kurlov - The Kurlov formula
co’ M (Cl) 54 (HCO3) 50 (SO4) 16 pH
0.004 0.076 (Na +K) 51 (Ca) g (Mg) s 721

NHAN XET: Theo cong thiic Kurlov tén nudc 1a: ~ CLORUA - BICACBONAT - NATRI - KALI
Nudc ¢o tinh dn mon y&u d6i vGi bé tong va kim loai - Theo TCVN 12041 : 2017
COMMENT: The name of water: CLORUA - BICACBONAT - NATRI - KALI
According to TCVN 12041 : 2017 standard, the water is slight corrosion to concrete and metal.
Ghi chu - Remark : Két qué thif nghiém c6 gid tri doi vdi mdu thif - The testing results are based on tested sample only.
Ho Chi Minh city 24 / 04 / 2019
Ngudi TN - Tested by TP. Thi nghiém - Chief of lab Phé Giam Pdc - Vice Director

Chung Thi Thoi Nguyén Hitu Bifc Truong Ngoc Anh




BO XAY DUNG PN
BO XAY DUNG - MINISTRY OF CONSTRUCTION

CTY CO PHAN KHAO SAT & XAY DUNG - USCO - UNION OF SURVEY & CONTRUCTION JOINT STOCK COMPANY
TRUNG TAM THi NGHIEM VA KIEM DINH XAY DUNG MIEN NAM

XD

LASXD19 CENTER OF TEST & CONSTRUCTION QUALITY CONTROL THE SOUTH OF VIET NAM

IS0 17025
Address: 65 Bis, Mac Dinh Chi Str, Dist.1, Ho Chi Minh City, Tell: 08.38223362, Fax : 08.38223362, Email : lab.xd19@yahoo.com.vn

$0: ......067 - 1.../TTTN-KQTN-H19

KET QUA THU NGHIEM HOA NUGC _ TEST RESULTS OF WATER

Co quan yéu cau - Client : CONG TY TNHH DV & PT DIA KY THUAT TAN THOY HOANG

Cong trinh / Project : THE SIEGWERK VIETNAM NEW BLENDING CENTER.
Dia diém / Location : Vsip I, Vinh Tan, Tan Uyén, Binh Duong.
Ki hiéu miu / Sample No : BH02 TiNH CHAT VAT LY - PHYSICAL PROPERTIES
Ngay nhan mau / Date of receiving: 16/04/2019 Mau séc - Colour: Vang nhat - Slight yellow
Ngay thi nghiém / Testing date: 16+ 24/04/2019 Mui - Odour: Khéng mui - Odourless
Phuang phéap phén tich - Test methods: TCXD 81 : 81, TCVN 6492:2011, TCVN 6179-1:1996 b0 trong - Apearrance: Buc - Turbid
TiINH CHAT HOA HOC - CHEMICAL PROPERTIES
Hang muc phan tich Két qua thi nghiém - Results Hang muc phén tich Két qua thi nghiém - Results
Item mg/! mgl/l %mgdi/| ltem mg/l mgdl/l %mgdl/!
ca® 6.00 0.30 27.39 cr 17.73 0.50 45.67
= Mg?* 1.68 0.14 12.72 S0,% 7.25 0.15 13.79
S 3
E >Fe 3.85 0.07 6.27 = HCO5 27.08 0.44 40.54
<t
° Na*& K | 13.05 052 47.67 Coy% 0.00 0.00 0.00
NH," 117 0.07 5.95 OH 0.00 0.00 0.00
Téng cang - Total 25.75 1.10 100.00 Tdng cong - Total 52.06 1.10 100.00
Hang muc Két qua Hang muc Két qua Hang muc Két qua
phén tich Results phén tich Results phén tich Results
Item °m Item mg/| Item (D9 - Value)
Téng do cling CO, tui do
i ) H 71
Total hardness 0.44 CO, free 440 P 3
Po ciing vinh vién 016 €0, dn mon 25.90
Permanent hardness ' CO, corrosion ’
Do ciing tam thoi Téng khoang hoa
0.28 ) ) 77.81
Temporary hardness Mineralized total
Cong thirc Kurlov - The Kurlov formula
co’ M (Cl) 55 (HCO3) 41 (SO4) 14 pH
0.004 0.078 (Na +K) 45 (Ga)2r (Mg) 13 719

NHAN XET: Theo cong thic Kurlov tén nudc 1a: CLORUA - BICACBONAT - NATRI - KALI - CANXI

Nudc ¢o tinh dn mon y&u d6i vGi bé tong va kim loai - Theo TCVN 12041 : 2017
COMMENT: The name of water: CLORUA - BICACBONAT - NATRI - KALI - CANXI
According to TCVN 12041 : 2017 standard, the water is slight corrosion to concrete and metal.

Ghi chu - Remark : Két qué thif nghiém c6 gid tri doi vdi mdu thif - The testing results are based on tested sample only.

Ho Chi Minh city 24 / 04 / 2019
Ngudi TN - Tested by TP. Thi nghiém - Chief of lab Phé Giam Pdc - Vice Director

Chung Thi Thoi Nguyén Hitu Bifc Truong Ngoc Anh




BO XAY DUNG PN
BO XAY DUNG - MINISTRY OF CONSTRUCTION

CTY CO PHAN KHAO SAT & XAY DUNG - USCO - UNION OF SURVEY & CONTRUCTION JOINT STOCK COMPANY
TRUNG TAM THi NGHIEM VA KIEM DINH XAY DUNG MIEN NAM

XD

LASXD19 CENTER OF TEST & CONSTRUCTION QUALITY CONTROL THE SOUTH OF VIET NAM

IS0 17025
Address: 65 Bis, Mac Dinh Chi Str, Dist.1, Ho Chi Minh City, Tell: 08.38223362, Fax : 08.38223362, Email : lab.xd19@yahoo.com.vn

$0: ......067 - 2.../TTTN-KQTN-H19

KET QUA THU NGHIEM HOA NUGC _ TEST RESULTS OF WATER

Co quan yéu cau - Client : CONG TY TNHH DV & PT DIA KY THUAT TAN THOY HOANG

Cong trinh / Project : THE SIEGWERK VIETNAM NEW BLENDING CENTER.
Dia diém / Location : Vsip I, Vinh Tan, Tan Uyén, Binh Duong.
Ki hiéu miu / Sample No : BHO3 TiNH CHAT VAT LY - PHYSICAL PROPERTIES
Ngay nhan mau / Date of receiving: 16/04/2019 Mau séc - Colour: Vang nhat - Slight yellow
Ngay thi nghiém / Testing date: 16+ 24/04/2019 Mui - Odour: Khéng mui - Odourless
Phuang phéap phén tich - Test methods: TCXD 81 : 81, TCVN 6492:2011, TCVN 6179-1:1996 b0 trong - Apearrance: Buc - Turbid
TiINH CHAT HOA HOC - CHEMICAL PROPERTIES
Hang muc phan tich Két qua thi nghiém - Results Hang muc phén tich Két qua thi nghiém - Results
Item mg/! mgl/l %mgdi/| ltem mg/l mgdl/l %mgdl/!
Ca% 4.80 0.24 18.43 Cr 21.99 0.62 47.62
= Mg?* 1.44 0.12 9.17 - S0,% 6.11 0.13 9.77
E >Fe 3.25 0.06 4.46 g HCO5 33.86 0.56 42.61
<t
° Na*& K |  20.69 0.83 63.56 Coy% 0.00 0.00 0.00
NH," 1.03 0.06 4.38 OH 0.00 0.00 0.00
Téng cang - Total 31.21 1.31 100.00 Tdng cong - Total 61.96 1.30 100.00
Hang muc Két qua Hang muc Két qua Hang muc Két qua
phén tich Results phén tich Results phén tich Results
Item °m Item mg/| Item (D9 - Value)
Téng do cling CO, tui do
i ) H 71
Total hardness 0.36 CO, free 440 P 0
Po ciing vinh vién 0.12 €0, dn mon 5420
Permanent hardness ' CO, corrosion ’
Do ciing tam thoi Téng khoang hoa
0.24 ) ) 93.17
Temporary hardness Mineralized total
Cong thirc Kurlov - The Kurlov formula
co’ M (Cl) 45 (HCO3) 43 (SO4) 10 pH
0.004 0.098 (Na +K)g  (Ca)qg 710

NHAN XET: Theo cong thiic Kurlov tén nuc 1a: ~ CLORUA - BICACBONAT - NATRI - KALI
Nudc ¢o tinh dn mon y&u d6i vGi bé tong va kim loai - Theo TCVN 12041 : 2017
COMMENT: The name of water: CLORUA - BICACBONAT - NATRI - KALI
According to TCVN 12041 : 2017 standard, the water is slight corrosion to concrete and metal.

Ghi chu - Remark : Két qué thif nghiém c6 gid tri doi vdi mdu thif - The testing results are based on tested sample only.
Ho Chi Minh city 24 / 04 / 2019
Ngudi TN - Tested by TP. Thi nghiém - Chief of lab Phé Giam Pdc - Vice Director

Chung Thi Thoi Nguyén Hitu Bifc Truong Ngoc Anh




BANG TONG HQP KET QUA THI NGHIEM DPAT /SUMMARY OF SOIL TESTING RESULTS

CONG TRINH: THE SIEGWERK VIETNAM NEW BLENDING CENTER tai KCN VSIP II, XA VINH TAN, HUYEN TAN UYEN, TINH BINH DUONG

PROJECT: THE SIEGWERK VIETNAM NEW BLENDING CENTER at VSIP I1, VINH TAN COMMUNE, TAN UYEN DISTRICT, BINH DUONG PROVINCE

4/2019
Thanh phén hat Gi6i han Atterberg Sirc chéng cit - TINH NEN LON
Grain Size, % Atterberg Limits, % Shear Strenght = £
E sm’; ME . % g Hé s6 nén 1t
= ~lL o =8 2 o - A x € s0 nén lun,
e =g San Séi Cat Bui Sét S lE wE L -l & = 2 £ o8 - <2 HE so rong LY s
| & EL|E @ Slweles t cit £ 80 ror essi
é S E s g c et S i Clay | N " E ; S-:D 3{ mg w2l s Ung suat ca 2 e E s b Void Ratio Coefficient of compressibility
=gl 55| &8 E2ls3|. | F|SB2 HE HER|E € g || Sheasves ts|.C|E% (em’/kG) M t
= ) < LR =gy . EGIE 2« ! 2=
HFHEEI I S N R s s pion
E.’G«O(% @ = e | o n |lo|lw| = | w g -='J«8;\<c-3~"‘“_25“8= SPEQQE"BE'h s E -5 2
gl I s g Slalslslel(a|z|2|s|e|8|=zlselzc|fr5|83 |02 8| S| >|7=2 5s|&5s|sL
2 /A E s|=[lw|a]|=|S|[s|s]|s|S|2 §;§-5.§-—6.9 Tgﬁ§§_\<n% & o (‘%‘ Eg IS|E%s
3 Nleleldlalelalwl o] w 3 S |BE|@ B Q k=3 Qs ’5 To2s  [Tos To1.0 g 5 _§ o O (€ €025 |[€os €10 €20 Q25 (A5 a9 A9
S|Slé|la|=|m|[a|l=z]|2=(V ]| 2| &f | = a C £ slg®©
Q - = = = = = < SR A% Z
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1 | BHI| UDI | 2-25 19.5[192|11.6] 1.1] 12| 2.0| 1.0{20.4| 1.8 0.5[21.7 17.9 [2.04]1.73|2.71[36.2]0.566| 86 37°00'| 0.566 San soi laterit, ndu do
Laterite gravel, reddish brown
2 | BHI| UD2 | 4-45 8.1] 2.9 03| 24| 0.1| 62|31.0] 3.3| 3.3[42.4(31.59|18.76|12.83] 0.31 | 22.7 | 1.88] 1.53|2.71| 43.4|0.768| 80| 0.563|0.686| 1.067| 18°54' | 0.373 0.768 | 0.718] 0.677| 0.626] 0.583| 0.099] 0.082| 0.052| 0.021 |3t Pha, ndu do, xdm trang, déo clmg
Sandy clay, reddish brown, whitish grey, stiff
3 | BHI| UD3 | 6-6.5 6.5 04| 0.5 2.9] 3.7|36.0| 3.8| 5.3[40.9(35.22(22.9412.28| 0.26 | 26.1 | 1.96| 1.55[2.70|42.5|0.738| 95| 0.537| 0.677| 1.040] 18°43'| 0.356 0.738 | 0.670] 0.650| 0.621| 0.578| 0.098| 0.039| 0.029| 0.022|3¢t Pha, ndu do, xdm tréng, déo clmg
Sandy clay, reddish brown, whitish grey, stiff
4 |BHI| UD4 | 8-85 09(43.6/12.511.1| 3.6| 4.6|23.7|33.11[17.39|15.72| 0.26 | 21.4 | 2.00| 1.64]2.70|39.1[0.642| 90| 0.552| 0.707| 1.076| 19°25'| 0.367 0.642 | 0.599] 0.560| 0.511] 0.470| 0.087] 0.077| 0.050| 0.020[3¢t Ph, ndu vang, déo ciing -
Sandy clay, yellowish brown, stiff
5 | BHI | UD5 |10-10.5 03| 5.7|52.610.5{13.2] 1.5| 0.5]15.7 19.6 | 1.87]1.56|2.65]41.0|0.695| 75 27957 0.695 | 0.644| 0.632| 0.611| 0.587| 0.102] 0.024| 0.021] 0.012|C4 trung, ndu vang -
Medium sand, yellowish brown
6 | BHI | UD6 |12-12.5 03| 9.2(43.8[20.0| 8.1] 0.9] 4.8[12.9 202 [1.89]1.57]2.66|40.9[0.692| 78 28229'| 0.692 | 0.641 0.629| 0.609| 0.586| 0.102| 0.024| 0.019| 0.012|C4¢ rung, ndu vang
Medium sand, yellowish brown
7 | BHI | UD7 |14-145 01| 1.8] 7.3[65.2| 72| 1.9] 3.7[12.8 18.1 [1.90]1.61]2.66[39.5]0.653| 74 31°15'| 0.653 | 0.604| 0.591| 0.572| 0.549| 0.099] 0.026| 0.020| 0.011|C3 min néu vang
Fine sand, yellowish brown
8 | BHI | UD8 |16-16.5 8.9|35.7| 5.9| 7.0{42.5(36.43(18.93[17.50| <0 | 18.4 [1.98]|1.67]2.71]38.3]0.622| 80| 1.270| 1.472| 1.720| 16°20' | 1.145 0.622 | 0.554| 0.532| 0.504| 0.465| 0.109] 0.044] 0.028| 0.020[%> N vang, xédm tring, cimg
Clay, yellowish brown, whitish grey, hard
9 | BHI | UD9 |18-18.5 0.8|23.5(15.4|11.4 48.9[51.71(23.48[28.23| <0 | 20.3 | 2.00| 1.66]2.70|38.5|0.625| 88| 1.433|1.669| 1.932] 17°53'| 1.302 0.625 | 0.570] 0.543] 0.509] 0475 0.111] 0.054| 0.034| 0.017|3¢% ndu vng, xém trang, cling
Clay, yellowish brown, whitish grey, hard
10 | BH1 | UD10{20-205 0.6| 82(17.810.2|63.2|44.39|21.18]23.21| <0 | 16.9 [2.04|1.75|2.71|35.6]0.553| 83| 1.779]2.028| 2.311| 19°00' | 1.638 0.553 | 0.500| 0.474| 0.442| 0.408| 0.106] 0.053] 0.031[ 0.017|¢% N4 vang, xédm trdng, cimg
Clay, yellowish brown, whitish grey, hard
11 | BHI |UD11|22-225 12[10.5]14.2{11.8|62.3(37.77|16.41|21.36] <0 | 163 |2.01]1.73|2.70|36.0]0.562| 78| 1.879|2.140] 2.421] 19°19' | 1.738 0.562 | 0.510] 0.483| 0.453| 0.423| 0.104] 0.055| 0.030| 0.015|>¢L ndu vang, xém trang, clng
Clay, yellowish brown, whitish grey, hard
12 | BH1 | UD12 (24 -245 09(11.4{10.4| 6.5/70.8|40.22[19.75(20.47| <0 | 19.4 [ 1.98|1.66|2.70|38.5[0.627| 84| 1.222|1.398| 1.674| 16°36' | 1.084 0.627 | 0.572| 0.544| 0.512| 0.477| 0.110] 0.056] 0.033| 0.017|SC%: N4 vang, xédm trdng, cimg
Clay, yellowish brown, whitish grey, hard
13 | BHI | UD13[26-26.5 1.0[22.6]15.3]11.6/ 49.5|36.06(20.12|15.94] <0 | 19.8 [2.00]1.67]|2.70|38.2]0.617| 87 |1.203| 1.419] 1.684| 17°21' | 1.071 0.617| 0.562| 0.535| 0.502] 0.469| 0.110] 0.054| 0.033| 0.016|>¢t Pha ndu vang, xém trang, clng
Sandy clay, yellowish brown, whitish grey, hard
14 | BHI | UD14[28-285 1.1[21.5(27.0[11.1] 5.733.6]29.50|16.75[12.75| <0 | 16.1 [2.001.72]2.70|36.2|0.567| 77 | 1.194| 1.439] 1.693| 17°48' | 1.067 0.567 | 0.513| 0.486| 0.455| 0.424| 0.107] 0.054| 0.031| 0.016|! Pha, ndu vang, xém trang, cling
Sandy clay, yellowish brown, whitish grey, hard
15 | BHI | UD15[30-30.5 4.1(14.3[12.7] 5.1|63.8|34.14]18.44]15.70] <0 | 17.6 | 2.05|1.74]2.70| 35.4[0.549| 87| 1.858]2.0992.399| 19°23'| 1.708 0.549 | 0.497| 0.471| 0.441] 0.411| 0.104] 0,053 0.030| 0.015|>¢! Pha ndu vang, xém trang, cling
Sandy clay, yellowish brown, whitish grey, hard
16 | BH2 | UD1 | 2-25 70(32.1{18.6| 2.6| 2.8 29| 4.6[12.1] 2.4| 0.7] 1422 17.7 | 2.03] 1.72| 271 36.4|0.571| 84 38°25'( 0.571 San s6i laterit, niu d6
Laterite gravel, reddish brown
17 | BH2 | UD2 | 4-45 16.0| 84| 2.8 05| 0.5] 1.9] 4.1]16.4| 6.6| 4.0|38.8|29.7818.16{11.62| 0.24 | 21.0 | 1.88]1.55|2.70|42.6]0.742| 76 | 0.677| 0.905| 1.251| 20°41' | 0.504 0.742 | 0.695| 0.655| 0.603| 0.560| 0.094] 0.080| 0.052| 0.022|3¢t Ph, ndu do, xdm tréng, nua cing .
Sandy clay, reddish brown, whitish grey, very stiff
18 | BH2 | UD3 | 6-6.5 55| 12| 45| 3.8[27.2|11.4] 7.239.2(33.59{19.65|13.94| 0.17| 22.0 | 1.96| 1.61|2.70| 40.5|0.680| 87|0.651| 0.973 1.260| 21°15'| 0.508 0.680 | 0.639] 0.616] 0.587] 0.546| 0.062| 0.045| 0.030| 0.020|3¢t Pha, ndu do, xdm tréng, nta ciing .
Sandy clay, reddish brown, whitish grey, very stiff
19 | BH2 | UD5 [10-10.5 0.7(39.7|25.5| 5.9| 6.6| 5.2|16.4 20.1 | 1.78]1.48| 2.67| 44.5|0.802| 67 24210'| 0.802 | 0.749] 0.732] 0.711] 0.681| 0.104] 0.034| 0.022| 0.015|C3 bui; ndu vang
Sty sand, yellowish brown
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, Cat bui, ndu vang
20 | BH2 | UD7 |14-145 0.1| 0.5(49.5[14.4[17.5| 0.9] 0.5|16.6 207 [ 1.80]1.49]|2.67|44.1{0.790| 70 24°48'] 0.790 | 0.736] 0.721| 0.698| 0.668| 0.108| 0.030| 0.023| 0.015 .
Sty sand, yellowish brown
21 | BH2 | UDY [18-18.5 0.955.1{17.0 9.8 2.0 3.8/11.4 209 | 1.81]1.50|2.67|43.9]0.783| 71 26°29'| 0.783 | 0.730] 0.715| 0.694| 0.665| 0.107] 0.030| 0.021| 0.015|C3 bui- nau vang
Sty sand, yellowish brown
22 | BH2 | UDI1[22-225 0.8(33.2[34.0[16.1| 2.3| 22114 216 [ 1.83]1.50]|2.67]43.6[0.774| 74 28225'| 0.774 | 0.722] 0.710] 0.687| 0.659| 0.104] 0.024| 0.023| 0.014|C3 bui, ndu vang
Sty sand, yellowish brown
Sét, vang nau, cirg
23 | BH2 | UD13 |26 - 26.5 4.8(26.8] 5.0| 7.2|56.2]47.34[22.00[25.34] <0 | 18.4 |2.06|1.74|2.71|35.8]0.558| 89| 1.803|2.037|2.333| 19°02' | 1.655 0.558 | 0.475| 0.456| 0.431] 0.402| 0.111| 0.038] 0.025| 0.014 )
Clay, brownish yellow, hard
) Sét, vang nau, cing
24 | BH2 | UD14|28-28.5 3.0/14.8| 82| 6.5]67.551.30[22.51[28.79 <0 | 21.3 | 2.04|1.68]2.70|37.7]0.605| 95| 1.812]2.0372.355| 19°35'| 1.653 0.605 | 0.561| 0.540| 0.514| 0.484| 0.088| 0.042| 0.026| 0.015 )
Clay, brownish yellow, hard
Sét, vang nau, cirg
25 | BH2 | UD15[30-30.5 5.9(29.7| 9.0| 4.6|50.8(39.80[18.51|21.29| <0 | 18.4 |2.06]|1.74|2.70|35.6|0.552| 90 |1.812|2.057| 2.366| 19°50' | 1.658 0.552 | 0.508| 0.489| 0.464| 0.435| 0.088| 0.038] 0.025| 0.014 )
Clay, brownish yellow, hard
26 | BH3 | UD1 | 2-25 4.8(353|24.8] 26| 24| 1.7] 32| 7.5 2.9 1.6]132 16.4 |2.00[1.72|2.71|36.6|0.577| 77 36°29'| 0.577 San soi laterit, ndu do
Laterite gravel, reddish brown
27 | BH3 | UD2 | 4-45 11| 2.7 03] 1.4 10| 2.1|27.3] 87| 4.4|41.0(39.2822.37]16.91] 027 | 27.0 | 1.91[1.51|2.70| 44.1[0.790| 92| 0.528] 0.830| 1.086| 19°33' | 0.400 0.790 | 0.742| 0.701| 0.648] 0.605| 0.095| 0.083| 0.052| 0.022|3¢t Pha, ndu dO, xdm tréng, déo clmg
Sandy clay, reddish brown, whitish grey, stiff
28 | BH3 | UD3 | 6-6.5 67| 1.6] 03] 0.7| 3.4 9.2|23.0] 92| 6.9]39.0{31.63|22.49] 9.14| 030 | 25.2 | 1.97] 1.57|2.70|41.8|0.717| 95 | 0.484| 0.830] 1.058] 19°50' | 0.370 0.717| 0.667| 0.638| 0.591| 0.538| 0.078] 0.059| 0.047| 0.026|3¢t Pha, ndu o, xdm tréng, déo clmg
Sandy clay, reddish brown, whitish grey, stiff
29 | BH3 | UD5 [10-10.5 20| 3.1{40.6|22.6| 6.3| 5.4| 6.2[13.8 215 |1.80]1.48]|2.67|44.50.802| 72 23929'| 0.802 | 0.748| 0.734] 0.712] 0.682| 0.108] 0.027 0.023| 0.015|C3 bui- ndu vang
Sty sand, yellowish brown
30 | BH3 | UD7 |14- 145 11.8[39.6|20.6|15.5| 2.6| 1.0| 8.9 20.5 [ 1.801.49]|2.68|44.3[0.794| 69 23229'| 0.794 | 0.739] 0.724] 0.703| 0.672| 0.110] 0.031| 0.020| 0.015|C3 bui> ndu vang
Sty sand, yellowish brown
31 | BH3 | UDY |18-18.5 0.3[48.6/23.511.2| 4.8 0.9/10.7 19.8 [ 1.81]1.51|2.67]43.40.767| 69 26°29'| 0.767 | 0.714] 0.700| 0.679| 0.649| 0.107] 0.028| 0.021| 0.015|C3 bui- nau vang
Sty sand, yellowish brown
32 | BH3 [UDI1[22-225 02(26.0{43.8| 6.5 4.1| 5.0{14.4 206 | 1.83|1.52]2.67]43.2[0.760| 72 31237 0.760 | 0.707| 0.692| 0.672| 0.645| 0.105] 0.020| 0.020| 0.014|C3 bui- néu vang
Sty sand, yellowish brown
33 | BH3 | UDI13|26-26.5 42(48.7| 82| 6.4/32.5(35.30(20.73]14.57| <0 | 16.6 |2.04|1.752.70| 35.2[0.543| 83| 1.757| 2.057| 2.410| 22°58'| 1.581 0.543 | 0.501| 0.482| 0.458] 0.430| 0.052| 0.038 0.023| 0.014|3¢ Ph3 ving ndu, ciing
Sandy clay, brownish yellow, hard
34 | BH3 | UD14[28-285 2.3(44.6/11.0| 7.6/34.5|31.89]18.42[13.47| <0 | 17.9 [2.05|1.74]|2.70|35.6[0.553| 87| 1.776| 2.066| 2.421| 22°46' | 1.598 0.553 | 0.508] 0.490| 0.466| 0.438 0.089] 0.037| 0.023| 0.014|! Pha, ving ndu, cling
Sandy clay, brownish yellow, hard
35 | BH3 [ UD15(30-30.5 4.0(38.3[11.8] 7.2|38.7(33.73]18.41]1532| <0 | 17.4 | 2.07|1.76|2.70| 34.7[0.531| 88 1.785|2.079| 2.399| 21°39' | 1.625 0.531 | 0.488| 0.468| 0.446| 0.418| 0.086| 0.040| 0.023| 0.014|3€ Ph3 ving ndu, cling
Sandy clay, brownish yellow, hard
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