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1.

BAO CAO KHAO SAT PIA CHAT CONG TRINH

REPORT GEOTECHNICAL INVESTIGATION
DU AN: TOA NHA PHUC HOP VAN PHONG VINH LONG
PROJECT: OFFICE COMPLEX BUILDING VINH LONG

PIA PIEM: LO A1, KCN HOA PHU, XA HOA PHU, HUYEN LONG HO, TINH VINH LONG
LOCATION: LOT A1, HOA PHU INDUSTRIAL PARK, HOA PHU COMMUNE, LONG HO DISTRICT, VINH LONG PROVINCE

GOl THAU: KHAO SAT PIA CHAT
PACKAGE: GEOTECHNICAL INVESTIGATION

CHUONG I: GIOI THIEU CHUNG

GIOI THIEU DU AN/ INTRODUCTION OF THE PROJECT

- Tén dy an: Toa Nha Phirc Hop Van Phong Vinh Long

- Name of Project: Office Complex Building Vinh Long

- Pja diém cong trinh: L6 A1, Kcn Hoa Phd, X3 Hoa Phl, Huyén Long Ho, Tinh Vinh Long

- Location: Lot A1, Hoa Phu Industrial Park, Hoa Phu Commune, Long Ho District, Vinh Long Province

2. HE THONG TIEU CHUAN AP DUNG/ SYSTEM STANDARDS

2.1. Hé thong tiéu chuan ap dung/ Applied standards
Toan bo cac hang muc cdng viéc khao sat Dia ki thuat déu tuan tha chit ché theo hé thong tiéu chuan Viét Nam hién hanh.

All working categories of geotechnical investigation were strictly in compliance with current standards system of Viet Nam

Cong tac khao sat Dia ki thuat tién hanh theo céc tiéu chuan, quy trinh hién hanh va duoc thé hién trong Bang 1 dudi day.

The soil investigation should be carried out in accordance with the current survey standards shown in Table 1 as below.

Bang 1- CAc tiéu chudn va qui trinh khdo sdt diroc ap dung (bao gom nhung khéng gidi han) cho cong tac khdo sdt Dia ki thugt)
Table 1-Survey Standard for Soil investigation of the project is applied (but not limit) according to the following table

Tiéu chuan méi nhat

Stt/ No. Tén tiéu chuan/ Standards/Specifications Ma hiéu/ Ref. No
Latest standard
1 Khao sét ki thuat phuc vu cho thiét ké va thi cdng mong coc 20TCN 160-1987
Technical survey for piles foundation construction and design
2 Méng coc - Tiéu chuan thiét ké TCXD 205-1998

Pile foundation — Specifications for design
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Khao sat cho xay dung — Nguyén tic co ban

3 Surveying for Construction - Fundamentals TCVN 4419-1987

Quy trinh khoan tham do dia chat

4 Standardfor soil exploration in drilling 22TCN 259-2000

Quy trinh khoan 18i va lay mau da

5 Standard practice for Rock core drilling and sampling of rock for site investigation ASTM D2113-2006

2.2. Thinghiém hién trwong/ In-Situ Testing
- Tat ca cdng tac thi nghiém hién truong tién hanh theo céc tiéu chuan va quy trinh hién hanh duoc thé hién trong Bang 2 dudi day.

- All field testing should be carried out in accordance with the current survey standards shown in Table 2 as below.

Bang 2- CAc tiéu chuan va qui trinh thi nghiém hién truong
Table 2-Standard for In-situ Testing

i . o - Tiéu chuan méi nhat
Stt/ No. Tén tiéu chuan/ Standards/Specifications Ma hiéu/ Ref. No
Latest standard
1 Thi nghiém xuyén tiéu chuan (SPT) ASTM-D-1586
Standard Penetration Test (SPT)

2.3. Thi nghiém trong phong/ Testing in Laboratory

- Dé cb thé tan dung va théng nhat véi cac két qua thi nghiém da dwoc thuc hién trong cac giai doan khao sat trude ddy, cong tac thi nghiém trong phong 4p dung cac tiéu chuan duogc thé hién trong Bang 3

duoi day.
- In order to take full advantage of testing results in previuos stages, laboratory tests shall be used the following standards in Table 3.

Bang 3 - Céc tiéu chuan va qui trinh thi nghiém trong phong
Table 3 — Standards are applied for laboratory test

_ . - _ Tiéu chuan méi nhat
Stt/ No. Tén tiéu chuan/ Standards/Specifications Ma hiéu/ Ref. No
Latest standard
1 Khéi luong riéng
Specific gravity TCVN 4195-2012
2 Dung trong
Unit weight (Wet Density) TCVN 4202-2012
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3 D6 am tu nhién

Natural moisture content TCVN 4196-2012
4 Thanh phan hat

Grain size analysis TCVN 4198 - 2014
5 Céc giai han Aterberg

Atterberg limits TCVN 4197-2012
6 Phan loai dat

Soil description and classification 22TCN 259-2000
7 Thi nghiém cat tryc tiép

Direct shear test TCVN 4199 - 2012

2.4. CA&c tiéu chuan tham khao/ Reference standards
- Cong tac khoan dugc thuc hién phi hop vai tiéu chuan 22 TCN 259-2000. Thi nghiém trong phong dwgc thuc hién phd hop véi tieu chuian ASTM va cac phuong phap khao sat dugc chap thuan. Céc tiéu

chuan trong dwong khac ¢ thé dugc ap dung theo su chap thuan caa Chu dau tu.
- The drilling work will be performed in accordance with TCN 259-2000 (TCVN). The Laboratory testing will be performed in accordance with ASTM and approved practice for soil investigation. Other
equivalent standards can be applied according to the Client’s approval.

2.5. Hé thong dom vi/ System of Units ’ q o
Ho so va cac két qua trén thuc dia cling nhu trong phong thi nghiém st dung Hé thong Pon vi Ti€u chuan Quoc té (SI), luc, tai trong dung don vi kPa.

Records of the field and laboratory work, and findings shall be reported by Standard International System (Sl), force and load are used kPa unit.

2.6. Nhirng muc tiéu chinh caa khao s‘zit bia ky thuat/ Major objective of Soil Investigation
- Cong tac khao sat bia ky thuat bao gom cac hang muc cong viéc chinh sau:
- Main items of soil investigation in the stage are as follows:
(a) Lay cac mau dat/ Sampling of soil.
(b) Thuc hién thi nghiém xuyén tiéu chuan (SPT) trong hé khoan/ Standard penetration test (SPT) in drilled holes
(¢) Thi nghiém trong phong cho céc 16 khoan dat/ Laboratory test of soil samples.
(d) Lap béo céo két qua khao sat Pia chat cong trinh/ Submitting reports (documents)on the results of the investigation
3. CAC CAN CUPHAP LY/ GENERAL LEGAL BASES
Can ctr Luat Xay dung so6 16/2003/QH11 do Quoc hdi nude Cong hoa xa hdi chi nghia Viét Nam thong qua ngay 26/11/2003;
- Base on Construction law No. 16/2003/QH11 issued by the Government on the date 26/11/2003;
- Can ctr Nghi dinh s6 209/2004/ND-CP ngay 16/12/2004 ctia Chinh phi v& quan 1y chit lvong cong trinh x4y dung;
- Base on Decree No. 209/2004/ND-CP dated 16/12/2004 issued by the Government on management of construction’s quality,
- Can ctr Nghi dinh s6 15/2013/ND-CP ngay 6/2/2013 ctia Chinh phu vé quan 1y chét luong cong trinh xay dung;
- Base on Decree No. 15/2013/ND-CP dated 6/2/2013 issued by the Government on management of construction’s quality,
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4.

Nghi dinh 12/2009/ND-CP ngay 12/2/2009 ctia Thu tuéng Chinh phu vé Quan 1y du 4n dau tu xay dung cong trinh;

Decree No. 12/2009/ND-CP dated 12/2/2009 issued by the Prime Minister on management of project construction investment
Céc tai liéu lién quan khac.

Other related documents.

VI TRI VA KHOI LUONG KHAO SAT/ BOREHOLE LOCATION QUANTITY OF INVESTIGATION IN WORKING STAGE

4.1. Vi tri hé khoan/ borehole location

5.

Vi tri hd khoan duge Nha thau khao sat xac dinh ngoai hién truong can clt vao ban vé do Chu dau tu cép.
Drillholes location identified in the field by the survey Contractors base on the drawings given by the Client.
Vi tri h6 khoan dugc thé hién trong Bang 4 dudi day.

borehole location plan in table 4.

Bang 4. Bdng téng hop vi tri ho khoan khao sét
Table 4- borehole location

Tén hé khoan
STT/ No Name of borehole
1 HK1
2 HK?2

QUY TRINH KHAO SAT/ METHOD OF INVESTIGATION

5.1. Xac dinh vi tri khao sat/ Determination of Investigational Location

Pon vi khoan chiu trach nhiém cam vi tri cac 16 khoan va cac diém thi nghiém hién truong ngoai thuc dia theo cac thong tin do Tu van cung cap.

The Subcontractor shall be responsible for setting out the positions of each exploratory hole and in-situ test from information provided by the Consultants.

Pon vi khoan ciing can ghi r cac vi tri d6 trong bao céo va 1ap danh sach toa do va cao do caa ching.
The Subcontractor shall also clearly show these positions in his final report and shall list their co-ordinates and ground levels.

5.2. Cong tac khoan lay mau/ Drilling for samples

5.2.1. Thiét bj may khoan/ Drilling machines

May khoan loai XY-1A va XY-1A-4, do hang Stone Well (Trung Qudc) san xuét, nang luc khoan sau tbi da theo thiét ké lan luot 14 100m va 180m;
Drilling Machine type XY-1A and XY-1A-4, made by Stone Well company (China) with maximum drilling capacity of 200m and 180m depth, include:
+ May bom dung dich;

+ Liquid pump;

Bao Cao khdo sat Pja chat cong trinh/ Final report Geotechnical investigation
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B dung cu lay mau;

Borehole sampling equipment;

B dung cu xuyén tiéu chudn SPT;
SPT Equipment;

Ong mau céc loai...

Sample cells....

+ + + + + +

5.2.2. Chudn bj mat b&ng/ Preparation for plan q ‘

- Can ctr vao tai liéu thiét ké ho khoan tham do, chuyén vi tri khoan ra thuc dia, don dep mat bang va lam san khoan.

- Pursuant to the design document of exploratory drilling, determining the drilling location at site, clearing the plan and making the drilling platform.
San khoan: kich thuéc = 4m x 4m = 16m?.

Drilling platform = 4m x 4m = 16m2,

DPuong chay can: kich thudc = 2m x 5m = 10m?2.

Rail for Boring rod = 2m x 5m = 10m?

Pao hb dung dich: kich thudc = 0.8m x 0.8 m x 1.0m = 0.64 m®.

Dig for liquid hole = 0.8m x 0.8 m x 1.0m = 0.64 m®

- San khoan duoc lam phang, chat, kho rao va 6n dinh trong suét qué trinh khoan.

+ + + + + +

- Drilling platform is made to be even, tight, dry and stable during the drilling process

5.2.3. Khoan bom rira ldy mdu/ Boring with washing solution

- Tién hanh mo 15 khoan bang 6ng ma 16 0.5m, duong kinh 110mm, chiéu sau ma 15 1a chiéu sau 1op vat liéu 1am san khoan hoic vat liéu tam + 0.5m vao 16p dat ty nhién, ha ng chdng miéng 16 bao vé
miéng hé khoan.

- Open the borehole by the wrench pipe 0.5m, dimension of 110mm, depth of the hole = the depth of the material layers of platform or permanent material + 0.5m of natural soil. Taking down the pipe which
is used to protect the borehole wall.

- Ong chéng dugc str dung dén do sau 2 - 3m tly thudc diéu kién dia hinh dia mao nham muc dich khong cho dat da trén bé mit roi xuéng day 16 khoan

- This pipe is taken down to the depth of 2-3m depending on the terrain specification in order to prevent the soil and stone to fall into the borehole.

- Hiép khoan duoc xac dinh bang chiéu sau khoan c¢é dinh va chiéu sau thao tac lay mau va thi nghiém. Chiéu sau hiép khoan duoc xac dinh 14 2.0m, trong do:

- Each drilling round is calculated by fixed depth of drilling and the depth of the process of taking testing samples. The depth of drilling round is calculated 2.0m, of which:

Khoan: 1,2m-1,4m.

Drilling: 1,2m — 1,4m;

L4y mau: 0.6m hozc 0.2m.

Taking sample: 0.6m or 0.2m

Thi nghiém SPT: 0.45m.

SPT testing: 0.45m

- Hiép khoan duoc thuc hién tuan hoan dén hét chiéu sau thiét ké hoic chiéu sau dung theo diéu kién dirng khoan.

+ + + + + +

- The drilling round is implemented circulately to the designed depth or the terminal depth according to the specification for terminal depth
- Bom rira tuan hoan lién tuc trong suét qua trinh khoan bing dung dich Bentonit dic, ty trong dung dich dat 1.25 dén 1.65.
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- Itis implemented continuously during the drilling process by rich Betonit liquid, the liquid density is 1.25 - 1.65.

- Bom théi 1am sach day hé khoan sau mdi hiép, trude khi ldy mau thi nghiém.

- Purge pump to clear the borehole bottom after each round before taking the sample

- Dung dich khoan la Bentonit. Dung dich khoan du dam dic dé chdng sap 16 va mang cac mun khoan Ién trén mat dat.

- Drilling liquid is Bentonite which is consistent enough to prevent the caving and to pull up the drilling dust on the land

- Duong kinh cua 15 khoan phai I6n hon 90mm cho nhitng vi tri du kién ldy mau nguyén dang hay mau da.

- The diameter of borehole was more than 90mm for obtaining undisturbed sample at every location

- Ong chdng va dung dich duoc dung dé khoan dam bao do 6n dinh cua 16 khoan. Tuy nhién, ddi véi tat ca cac 15 khoan trén can (vi tri 16 khoan khdng bi ngap nudc) Pon vi khoan tién hanh khoan khé khi
bat dau khoan cho dén lic phat hién duoc nudc ngam.

- Casings and slurry can be used during the boring for stability of borehole. However, the Subcontractor was start drilling without slurry until ground water is found for all borehole on land where is not
over flooded.

- Khi thyc hién thi nghiém SPT, day mdi 16 khoan dugc 1am sach va sach bun.

- On the performing standard penetration test (SPT), the bottom of each borehole was cleaned and slime removed.

- Cac mau thi nghiém s& duoc Iy trong 16 khoan véi tan suat 2m.

- The samples for test should be collected from the boreholes at intervals of 2m.

- Cac mau co thé lay bang phwong phap khoan 15i néu dat trg nén du cang, tan suat lay mau 1a 2m.

- If the soil becomes hard that is enough for core sampling, the soil was taken as core sample, at intervals of 2m.

- Trong khi ldy mau 16i, 4p suat miii khoan va s6 1an xoay cho mdi 25cm phai dugc ghi lai.

- During core sampling, bit pressure and number of revolution was recorded on each 25cm.

5.3.  Thi nghiém xuyén tiéu chuan (SPT)/ Standard Penetration Test (SPT)
- Thi nghiém xuyén tiéu chuan (SPT) dugc tién hanh phi hop véi tiéu chuan ASTM-D1586.

- Standard Penetration Test (SPT) was conducted in accordance with specified under ASTM-D-1586.

- Thinghiém SPT duoc thuc hién trong céc 16 khoan véi chiéu sau 2.0m maot lan.

- SPT was performed in boreholes at intervals of 2 m.

- Buia duoc tha roi ty do, khong duoc tha roi bang toi.

- The hammer was dropped freely.

- Pat trong 6ng mau SPT, loai dia ting, mau sic, do cang, thanh phan hitu co duoc theo ddi va ghi chép.
- Type of soil, color, hardness and organic content of samples in the samplerwas observed and recorded.

5.4. Ly miu thi nghiém/ Sampling
- Sau két thac hiép khoan, 1am sach day hd, tha bo dung cu lay mau xudng day hd, dong hodc ép mau theo chiéu dai mau yéu cau.

- After terminating the drilling round, clearing the bottom of the hole, inserting the borehole sampling equipment into the bottom of the hole, closing or compressing the sample as the required length of
sample.
- Mau dat s& duoc dan nhan bao gom cac thdng tin:

Bao Cao khdo sat Pja chat cong trinh/ Final report Geotechnical investigation Trang 7
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- The soil sample will be label with  following information:
Tén cdng trinh.
Name of works

Tén 16 khoan.

Name of Borehole
S6 hiéu mau.
Number sign

Do sau mau.

Depth of sample
Loai dat.

Soil type

Ngay thang lay mau.
Date

Nguoi lay mau.
Executor

Nguoi gidm sat.
Inspector

+ + + + + + + + 4+ + + + + + + +

- Déi voi mau nguyén dang: sé duoc lay bang ong mau thanh mong trong tang dt dinh, ¢ gia tri Nser < 6, ddi Vi cac tang dat dinh c6 gia tri Nser >6 thi s& sir dung cac phuong phap lay mau phl hop voi
tiéu chuan 22 TCN 259-2000. Khoang cach ldy mau 1a 2.0m. Puong kinh cia mau khong dugc nho hon 75mm. Trude khi ldy mau nguyén dang ddy 16 khoan duoc thoi rira sach hét min khoan va khong
dé roi cac vat liéu xudng day 16 khoan. Néu lay mau trong tang dat cd dng chong thi mau duoc lay dudi chan dng chdng tir 0.3m — 0.4m. Néu dirng cong tac khoan quéa 1 gio thi trudc khi lay mau nguyén
dang s& khoan qua do sau trudc d6 it nhat 1a 0.25m. Trong trudng hop viéc lay mau khéng thanh cong (c6 thé bi tut mau v.v) thi khoan qua it nhat toan bo chiéu sau da déng mau trude do, sau do tién hanh
lai c6ng tac 1dy mau. Mau sau khi lay 1&n s& duoc boc sép hodc dan bang dinh kin & hai dau va dan nhdn miu va dé noi rim mat nham tranh mat do am tu nhién cua dat.

- Undisturbed sample: Sampling by sample cells which have thin wall in the cohesive soil, has the value of NSPT < 6, for adhesive soil caller with value of NSPT>6 will use sample method in accordance
with the standard 22 TCN 259-2000. The distance of sample is 2.0m. Dimension of the sample is not lower than 75mm. Before sampling, the bottom of the borehole is washed all drill dust and other
materials. While sampling in the soil layer in which has casing pipe, the sample was taken at the depth of 0.3-0.4m under the casing pipe. If the drilling is terminated in more than 1 hour, before sampling,
the drilling is implemented at the depth of 0.25m. If the sampling is not completed, the drilling will be implemented at the depth which is drilled sampling before. After sampling, the sample will be wrapped
carefully and make the number sign, kept in shade without moisture

- Dbi véi mau xao dong: s& duogc ldy trong ting dat roi, c6 thé iy mau nay tir ddu mii SPT. Sau khi 14y 1&n mau duoc bao quan trong bich nilon hozc hop nhwa va dwoc gan nhan véi noi dung giéng nhu
mau nguyén dang.

- Disturbed sample :Was sampled in the cohesion less soil , from the apex masi of SPT, after sampling, it will be kept in nylon bag or plastic box and titled as original sample.

- Dbi véi miu 16i: Khi khoan vao da, éng 16i duoc st dung dé khoan va Idy mau. Ong 16i thuong st dung 12 loai éng 16i don c¢6 duong kinh tir 73mm dén 108mm. Mau 16i duoc 1ay trong dng 161 va luu giir
trong khay mau theo thir ty d6 sau. Mau da duoc do dac dé tinh toan ty sé RQD va ghi vao nhat ky hién truong.

- Core sample: While drilling on stone, the core will be used to drill and sample. the stone. Dimension of the core is usually from 73mm - 108mm. Core sample is kept in saple tray queue of depth. Stone
sample will be measured to calculated the RQD and it will be written in field book.
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5.5. Theo ddi va lap nhat ky khoan/ Supervision and drilling dairy
- Tai céc vi tri 15 khoan sé& duoc cac ki su dia chat c6 kinh nghiém theo ddi, 1ap nhat ky khoan, nhat ky khoan s& dugc trao cho Tu van gidam sét sau khi két thic 16 khoan. Nhat ky khoan bao gom cac thong
tin nhu sau:

- The positions of each borehole will be supervised by experienced Geotechnical engineer who make daily drilling. The dairy will be sent to Supervisor after completing borehole. The contents of daily
drilling are as bellows:

- Tén cong trinh: Nha thau, Chu déu tu, tén k¥ su giam sat hién truong.

- Name of Project: Contractor, the Client, Name of Supervisor.

- Vi tri 16 khoan: Vi tri va sé hiéu 13 khoan.

- The position of borehole: Position and number of Borehole.

- Thiét bi khoan: Loai may khoan, dudng kinh 15 khoan, chi tiét vé chong 6ng, loai miii khoan, ong 1i ciing nhu thiét bi bom.

- Equipments: Type of drill machine, diameter of borehole, detail of casings, type of drilling bit, type of trigger bit, pumping.

- Tién trinh: Ngay bat dau khoan, thoi gian bat dau va két thic 16 khoan, do sau khoan mdi ngay (m), tén k¥ su giam sat va to truong t6 khoan. Néu c6 su thay d6i miii khoan boi bat ky Iy do nao thi ghi
nhan lai d6 sau d6. Cac sy ¢ thiét bi khoan ciing nhu cong tac 1dy mau. Thoi gian tam dirng cing véi cac nguyén nhan.

- Progress: Beginning day, beginning time and ending of drilling, the depth of borehole, and name of site engineer and chief of drilling team. If there is any change of drilling pit by any reason, recording
the depth, drilling equipment failures and sample execution, the pause of time as well as the causes.

- Thinghiém hién truong: Do sau thi nghiém, loai thi nghiém, két qua thi nghiém.

- Test at the site: The depth of test, type of test, result of test.

- Mau dat: Do sau dau va cudi mau, duong kinh, loai dng mau, sé hiéu mau.

- Soil samples: Depth of starts and finish , diameter, type of drilling bit, number of sample

- S6 liéu nuwdc ngam: S6 liéu do nuwéc ngam hang ngay (néu co).

- Ground water data: Data of daily ground water (if any).

5.6. Cong tac lwu trir, bao quan va van chuyén miu vé phong thi nghiém/ Method of Storing and Transportation of Samples

- Mau thu duoc tir viéc kiém tra SPT (miu SPT) va 16i khoan duoc dé trong tai nilon dé sir dung cho viéc thi nghiém co 1y sao cho d6 4m cua nudc khong thay ddi va duoc bao quan trong cac hop mau.

- The samples which are obtained by SPT (SPT samples) and core boring (Core samples) was put into polyethylene bags in order to prevent change of water content for physical test, and stored in sampling
boxes.

- Mau SPT dugc dé trong tdi nilon va bao quan tai phong thi nghiém

- SPT samples was stored in plastic containers

- Mau 16i d4 (néu co) lay duogc tir 18i khoan dugc giit trong hop gd ¢6 5 hang dai 1m (kich thudc bén trong la: 1.0m x 0.5m). Hop mau duoc dan nhan nhu sau:

- Core samples was stored in a wooden box (boxes)which has five rows of one meter core samples (interior dimensions: 1.0m x 0.5m).The sample container were labeled with the following items:
+ Tén cdng trinh;

Project name

Go6i thau;

Package No.

Tén 16 khoan;

+ + + +
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+ Borehole number
+ Do sau....

- Ong miu thanh méng dugc gitr tranh anh ndng mit troi va & noi khong bi anh huéng cua chan dong. Cac dng mau thanh mong dwoc van chuyén can than dé tranh xdo dong do va dap va chan dong.

- Thin-walled tube samples was kept out of the sun shine, and transported with particular attention in order to avoid disturbed by impact and vibration.

- Cac mau sau khi lay xong duwgc bao quan tam thoi tai hién treong tai vi tri rAm mét, xép ngay ngan thanh hang va khéng chdng 1én nhau, khong bi tac dong boi dong hec. Thoi gian lvu mau tai hién trudng
khong qua 15 ngay phai chuyén vé phong thi nghiém.

- The taken samples are temporary stored at the site in shady locations, arranged neatly in rows and do not overlapped, not affected by motivation. Times of saving samples at site are no more than 15 days
and must be transported to the laboratory.

- Khi van chuyén mau thi nghiém phai van chuyén bang xe 6 t6 va xép ngay ngan thanh hang, khéng chdng I&n nhau, khéng bi tic dong cia dong luc nhu lac, dao mau va vat ning dé 1én mau. Cac mau khi
van chuyén duoc chén chat bang céc vat liéu nhu mun cwa, rom ra hoic cac vat mém tuong tu.

- Before transporting sample to the laboratory, it must make the sample transportation minutes and inform to Supervisor.The minutes should clearly name of the project, the number of samples, sample
quality, sample status, means of transport.

- Luu trir mau tai phong thi nghiém (tir khi lay mau dén khi thi nghiém mau duoc luu trir trong phong c6 diéu kién tiéu chuan) nhu sau :

- Storing samples in the laboratory (from taking samples to when the samples are stored in a room with standard conditions) as follows:
+ Cac mau dugc dua vé phong thi nghiém duoc luu trir trong phong c6 d6 am khdng thap hon 80% va nhiét d6 khong cao hon 20°C.

The samples brought to the laboratory must be stored in rooms with humidity not below than 80% and temperatures not higher than 20°C

+ Cac mau dugc xép ngay ngan theo hang, huéng phiéu mau 1én trén. Khong dé cac vat nang dé 1én mau va dugc chén chit.

The samples are arranged neatly in rows, sample ballots are oriented up. Sample are inserted tightly and not affected by heavy objects.

+

+

- Thoi gian bao quan mau thi nghiém :

- Time of sample storage:

Khong qué 02 thang dbi véi da bén viing, dat cét it am, cac loai dét sét trang thai cirng va nira cang.
Not exceeding 02 months for sustainable stone, less gloomy sand, clay and hard and semi-hard clay.
Khong qua 1 thang dbi voi cac loai dat sét ¢ trang thai déo cing va déo mém.

Not exceeding one month for the hard plastic clay and soft plastics clay

Khong qué 15 ngay ddi véi dat than bun, bun va dat loai sét co trang thai chay va déo chay.

Not exceeding 15 days for the peat soil, silt and quick clay and quick-plastic clay

+ + + + + +

- Luu trir mau trong phong thi nghiém (tir khi 13y mau dén khi thi nghiém trong diéu kién khéng cé phong tiéu chuan) nhu sau :
- Store samples in the laboratory (from tacking samples to testing without standard room as follows:

+ Thoi gian bao quan miu khong qua 15 ngay d6i voi dét sét c6 trang thai tir déo mém tro Ién.

+ Preservation period is not over 15 days for clay status in soft-plastic status or over.

+ Khong qua 05 ngay ddi v6i dat than bun, bun, dat sét chay va déo chay.

+ Not exceeding 05 days for peaty soil, mud, quick clay and quick-plastic clay.

5.7. K&t thac va lap hé khoan/ Termination and backfilling of borehole
- Tai cac vj tri 15 khoan két thic sau khi thoa mén diéu kién ding khoan, tién hanh nhé dng chéng, bao vé miéng 16 khoan néu quan tric va Iap 16 khoan khi khéng quan tric.
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All positions of borehole after satisfying conditions to stop drilling, pulling casing, protecting mouth of borehole if observation and backfilling borehole if without observation

L4p 15 khoan duoc tién hanh nhu chi ra theo tiéu chuan hién hanh, céng tac don dep hoan nguyén mat bang khoan sau khi céng tac 1ap 15 khoan két thic, tra lai mat bang nguyén trang.

Backfilling the drilling hole was as specified standard, after backfilling borehole, must clean to return the intact ground.

5.8. Thinghiém trong phong/ Laboratory tests

5.8.1. Yéu cau thi nghigm/ Requirement for testing
Sau khi két thac cong tac khoan cho mdi hé khoan, K¥ su hién truong s& 1ap hinh tru 16 khoan so bo va bang dé xuét chi tiéu thi nghiém dé trinh Pai dién k¥ su tu van chap thuan truée khi chuyén cho

phong thi nghiém.

After the end of drilling for each borehole, site engineer will establish preliminary the cylinder of borehole and table of testing criteria to submit to the Engineer’s representative for approval before sending

in laboratory.

Viéc lya chon chi tiéu thi nghiém sé& can ctr vao dia tang va cac tiéu chi lya chon mau cho ting 16p, ty 16 mau thi nghiém da néu trong Bang 5.
The selection of testing criteria will be based on stratum and criteria selecting sample for each grade, the percentage of testing samples mentioned in Table 5 of outline of general duties.
Sau khi K§ su tu van chap thuan bang dé xuat chi tiéu thi nghiém, Nha thau phu s& lap ké hoach thi nghiém va bao céo tién do thi nghiém hang ngay cho Ky su tu van dé tién hanh giam sat va kiém tra

cbng viéc cua cac phong thi nghiém.

After the Engineer approves the table of testing criteria, the sub-contractors will plan testing and report daily testing progress to the Engineer to conduct supervision and inspect work of the laboratories.
Trong qué trinh thi nghiém, cac yéu cau chi tiét cho cong tac thi nghiém tai phong thi nghiém s& duoc gidm sat ciia Tu van chi dan cu thé.
During experiment, the detailed requirements for the experiment at each laboratory will be monitored by specific direction of the Consultant.

Cac thi nghiém trong phong duoc thuc hién phi hop véi cac tiéu chuan hién hanh, cu thé 1a cac tiéu chuan sau:
The laboratory tests were carried out in accordance with the following standards.

Bang 5 — Cac hang muc va tiéu chuan thi nghiém

Table 5 - Laboratory test Items and Standards

L . ) Tiéu chuan méi nhat/
STT/ No. Hang muc thi nghiém/ Test Items Tiéu chuan/ Ref. No
Latest standard

. Khéi luong riéng

Specific gravity TCVN 4195-2012
) Dung trong

Unit weight (Wet Density) TCVN 4202-2012

D6 am tu nhién
3 Natural moisture content TCVN 4196-2012
s Thanh phan hat

Grain size analysis TCVN 4198 — 2014
5 Céc gidi han Aterberg

Atterberg limits TCVN 4197-2012
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6 Phan loai dat
Soil description and classification 22TCN 259-2000
Thi nghiém cat tryc tiép

7 _ TCVN 4199 — 2012
Direct shear test

5.8.2.  Mdu nguyén dang/ Undisturbed sample

- Mau nguyén dang duoc chon sé thi nghiém cac chi tiéu vat 1y nhu d6 4m ty nhién (Wn%), thanh phan hat (P%), dung trong udt (yw), khéi lwong riéng (A), gi6i han chay (LL), gidi han déo (PL), ham luong

hitu co (néu c6), strc khang cit bang thi nghiém ba truc (CU va UU), thi nghiém nén c6 két, cudng do khang cit C, ¢ (theo phuong phap cit nhanh tryc tiép), thi nghiém nén nd hong qu va mét sb chi tiéu khac.
- The undisturbed samples (including core samples)were tested by the selected samples for physical properties which are natural moisture content (Wn), particle size distribution (P%), wet density (yw),
specific gravity (4), liquid limit (LL), plastic limit (PL), organic matter content (H), for strength parameter by triaxial compression test (CU and UU) and consolidation test, Direct shear test, Unconfined

compression test and some other properties.

5.8.3. Mdu phé huy/ Disturbed sample

- Mau pha huy dugc chon sé& thi nghiém céc chi tiéu vat Iy nhu d6 am tu nhién (Wn%), thanh phan hat (P%), dung trong udt (yw), khdi lugng riéng (A), giéi han chay (LL), gii han déo (PL), tuy nhién néu 1a

dat roi s& thi nghiém cac chi tiéu khéi luong riéng va thanh phan hat (P%), cac goc nghi, o, 0w, Emax, Emin,

- The disturbed sampleswere tested by the selected samples for physical properties which are natural moisture content (Wn), particle size distribution (P%), wet density (yw), specific gravity (4), liquid limit

(LL), plastic limit (PL), however in case of granular soil, which are specific gravity (A) and particle size distribution (P%) by grain size analysis, ac, aw, &max, &nin.

6. TIEN PQ THUC HIEN/ RATE OF PROGRESS
- Thoi gian hoan thanh tat ca cong viéc khao sat Dia chat cong trinh 12 15 ngay (ngay lam viéc) .
- Progress of all investigation works were 15 working days.
- Thoi gian téi thiéu dé hoan thanh tirng hang muc cong viéc nhu sau:
- Least time for each main works as follows:
+ Khao sat hién truong: 7 ngay.
+ Field survey works: 7 days.
+ Thi nghiém trong phong: 8 ngay.
+ Laboratory testing works: 8 days .
+ Xir ly s6 liéu va lap bao céo: 15 ngay (tién hanh song song vai cong tac khoan va thi nghiém trong phong).
+ Data treatment and Reporting: 15 days (carry out concomitant with drilling, field testing and laboratory works).
+ In an va giao nop tai liéu: 15 ngay (tién hanh song song véi cong tac khoan, thi nghiém trong phong va lap bao céo).

+ Print and hand over documents to the parties: 15 days (carry out concomitant with drilling, field testing, laboratory works and reporting).
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CHUONG II: PANH GIA PIEU KIEN PIA CHAT CONG TRINH
CHAPTER Il: GEOTECHNICAL CONDITIONS

1. PIA HINH - PIA MAO/ TOPOGRAPHICAL - GEOMORPHOLOGICAL FEATURE
- Dia hinh khu vuc khao sét nhin chung kha bing phang

- The topographic surface of the survey area is considered being rather even.

2. PIA CHAT THUY VAN/ HYDROGEOLOGICAL FEATURES

- Nudc dudi dat trong khu vuc c6 lién quan chit ché voi muc nudc & cac séng ngodi trong khu vue dudi su tac dong cua thay tridu. Nudc ngam hoat dong trong cac 16p bun sét, bui va 16p cat, xuét hién trong
cac hb khoan.

- Influenced by tide, groundwater in the area bridge is closely related to water level of rivers. It exists in soft clay, silt and sand layers, found in boreholes.

3. PIA TANG VA PAC TRUNG CO LY CAC LOP DAT/ STRATIGRAPHY AND PHYSICO- MECHANICAL PROPERTIES OF SOIL LAYERS
3.1. Piatang/ Stratigraphy feature

- Pi xac dinh dugc tdng cong 3 16p dat theo thi ty tir trén xudng dudi nhu sau:
- Deposit strata consequently divided into total 3 main layers from top to bottom of drillhole as follows:

1) Lép/ layer 1: Bun sét, mau x&m xanh - xam den, trang thai chay/ Very soft, blueish grey - blackish grey Organic clay.
- Thanh phan thach hoc chu yéu la sét.
- Itis combination of clay.
- Mot s6 théng ké vé sy phan bd va két qua thi nghiém SPT cua Lép duoc thé hién trong bang dudi day:
- Some informations of distribution of this layer and SPT value shown in following table:

N . . Ky hiéu Don vi Gia tri
TT/ NO. Tén chi tiéuw/ Physico - mechanico parameters Symbol Unit Value
>20.0mm 0.0
%) 20.0mm-10.0mm 0.0
(9p]
5 > 10.0mm-5.0mm 0.0
=< 5.0mm-2.0mm 0.0
z <
< W 2.0mm-1.0mm 0.5
1 E y) P %
% L_IIJ 1.0mm-0.5mm 1.6
< O 0.5mm-0.25mm 3.5
anjy
&= gr( 0.25mm-0.1mm 6.3
~ 0.1mm-0.05mm 17.0
0.05mm-0.01mm 11.8
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0.01mm-0.005mm 6.6
<0.005mm 52.8
2 Do am ty nhién/ Moisture contents W W % 64.4
3 Dung trong udt - Natural density yw Yw g/cm3 1.549
4 Dung trong khoa - Dry density yd Yo glem® 0.944
5 Ty trong - Specific gravity A A g/cm?® 2.549
8 Hé sb rong - Void ratio eg €0 1.706
7 D6 16 rong - Porosity n n % 63.0
6 Do bido hoa - Degree of saturation G S % 96.1
9 Gi6i han chay - Liquid limit WL Wi % 61.0
10 Gidi han déo - Plastic limit WP Wp % 35.3
11 Chi sb déo - Plasticity index IP Ip % 25.7
12 Do sét - Consistency 1S I 1.13
13 Luc dinh két- Cohesion C C kG/cm? 0.044
14 Gaéc ma sat trong - Internal friction angle ¢ do 4°27'
15 Hé s6 nén ltn - Compression ratio ai- a1-2 cm?/kG 0.136
16 Mo dun bién dang - Modun ver.strain  Ei1-» Eiz kG/cm? 6.7
2) Lép/ layer TK1: Cat pha nang, mau xam vang, trang thai déo cuwng/ Stiff, yellowish grey Clayey sand..
- Thanh phan thach hoc chu yéu la cat
- Itis combination of sand
- Mot sb théng ké vé sy phan bd va két qua thi nghiém SPT cua Lép duoc thé hién trong bang dudi day:
- Some informations of distribution of this layer and SPT value shown in following table:
A . . Ky hiéu Pon vi Gia tri
TT/ NO. Tén chi tiéu/ Physico - mechanico parameters Symbol Unit Value
= >20.0mm 0.0
~ >
=
=< 20.0mm-10.0mm 0.0
z <
W
1 = N 10.0mm-5.0mm P % 0.0
w
oW
Z
< O 5.0mm-2.0mm 1.0
anjym
H o
x 2.0mm-1.0mm 1.8
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1.0mm-0.5mm 2.3

0.5mm-0.25mm 4.7

0.25mm-0.1mm 7.8

0.1mm-0.05mm 25.8

0.05mm-0.01mm 9.1

0.01mm-0.005mm 5.8

<0.005mm 41.8

2 Do am tu nhién/ Moisture contents W W % 30.8
3 Dung trong udt - Natural density yw Tw g/cm?® 1.016
4 Dung trong khoa - Dry density yq Ye g/cm3 1.148
5 Ty trong - Specific gravity A A g/lcm3 1.578
8 Hé s6 rong - Void ratio  eo €0 1.365
7 D9 16 rong - Porosity n n % 56.2
6 Do bao hoa - Degree of saturation G S % 93.0
9 Gi6i han chay - Liquid limit WL Wi % 48.8
10 Gidi han déo - Plastic limit WP Wp % 28.6
11 Chi s6 déo - Plasticity index IP Ip % 20.2
12 bo sét - Consistency IS I 0.88
13 Luc dinh két- Cohesion C C kG/cm? 0.036
14 GOc ma sét trong - Internal friction angle ¢ do 10°28'
15 Hé sb nén lan - Compression ratio ai-2 a1-2 cm?/kG 0.084

16 Mo dun bién dang - Modun ver.strain  E1-» Ei2 kG/cm? 19.9
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3) Lop/ layer 2: Sét trung, mau nau vang - xadm xanh, trang thai nira cieng - cing/ Stiff, yellowish brown - blueish grey Clay.
- Thanh phan thach hoc chu yéu la sét.
- Itis combination of clay.
- Mot sb théng ké vé sy phan bd va két qua thi nghiém SPT cua Lép duoc thé hién trong bang dudi day:
- Some informations of distribution of this layer and SPT value shown in following table:

N ) . Ky hi¢u Don vi Gia tri
TT/ NO. Tén chi tiéu/ Physico - mechanico parameters Symbol Unit Value
>20.0mm 0.0
20.0mm-10.0mm 0.0
%) 10.0mm-5.0mm 0.0
w
—~ > 5.0mm-2.0mm 0.0
<
T = 2.0mm-1.0mm 0.6
z <
<< W 1.0mm-0.5mm 1.8
1 E (’%‘) P %
i 0.5mm-0.25mm 4.5
Z
< O 0.25mm-0.1mm 6.9
T =
= e 0.1mm-0.05mm 21.1
- 0.05mm-0.01mm 11.0
0.01mm-0.005mm 4.9
<0.005mm 49.1
2 D6 am ty nhién/ Moisture contents W W % 24.3
3 Dung trong udt - Natural density yw Tw g/cm?® 1.937
4 Dung trong khoa - Dry density yd Ye glcm?® 1.571
5 Ty trong - Specific gravity A A glcm?® 2.712
8 Hé s6 rong - Void ratio  eg €0 0.753
7 D9 16 rong - Porosity n n % 42.2
6 Do bao hoa - Degree of saturation G S % 86.3
9 Gibi han chay - Liquid limit WL W % 45.1
10 Gidi han déo - Plastic limit WP W, % 21.3
11 Chi s déo - Plasticity index IP Ip % 23.8
12 Do sét - Consistency IS I 0.12
13 Luc dinh két- Cohesion C C kG/cm? 0.287
14 Gobc ma sét trong - Internal friction angle ¢ do 15°32'
15 Hé s nén ltn - Compression ratio az- a2 cm?/kG 0.023
16 Mo dun bién dang - Modun ver.strain  Ei1-» Eiz2 kG/cm? 43.4
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4) Lép/ layer 3: Cat pha ning, mau xam vang, trang thai cieng/ Stiff, yellowish grey Clayey sand.
- Thanh phan thach hoc chu yéu la cat
- Itis combination of sand
- Mot sb théng ké vé sy phan bd va két qua thi nghiém SPT cua Lép duoc thé hién trong bang dudi day:
- Some informations of distribution of this layer and SPT value shown in following table:

A 1 ain . . Ky hi¢u Don vi Gia tri
TT/ NO. Tén chi tiéw/ Physico - mechanico parameters Symbol Unit Value
>20.0mm 0.0
20.0mm-10.0mm 0.0
%, 10.0mm-5.0mm 0.0
(9]
-~ > 5.0mm-2.0mm 0.6
<3
T = 2.0mm-1.0mm 1.8
7z <
< W 1.0mm-0.5mm 3.8
1 E % P %
% w 0.5mm-0.25mm 85
< O 0.25mm-0.1mm 15.0
T =
= e 0.1mm-0.05mm 53.6
- 0.05mm-0.01mm 6.2
0.01mm-0.005mm 2.8
<0.005mm 7.7
2 bo am tu nhién/ Moisture contents W W % 20.1
3 Dung trong u6t - Natural density yw Yw g/cm?® 1.917
4 Dung trong khoa - Dry density y4 Ye g/cm?® 1.596
5 Ty trong - Specific gravity A A g/cm?® 2.694
8 Hé s6 rong - Void ratio eg €0 0.688
7 D9 16 rong - Porosity n n % 40.8
6 Do bao hoa - Degree of saturation G S % 78.7
9 Gi6i han chay - Liquid limit WL Wi % 25.1
10 Giéi han déo - Plastic limit WP W, % 20.1
11 Chi s6 déo - Plasticity index IP Ip % 5.0
12 Do sét - Consistency IS I 0.00
13 Luc dinh két- Cohesion C C kG/cm? 0.070
14 Goc ma sat trong - Internal friction angle ¢ do 24°21'
15 Hé sb nén 14n - Compression ratio ai-2 a2 cm?/kG 0.016
16 Mo dun bién dang - Modun ver.strain  Ei-» Ei2 kG/cm? 101.7
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3.2. Pic trung co Iy cac 16p dat/ Physico- mechanical properties of soil layers

- Dua trén céc két qua thi nghiém mau dit trong phong, tién hanh cac phwong phap thdng ké todn hoc va ly thuyét xac suat dé xu ly cac sé liéu thi nghiém, trong dé c6 cha ¥ dén nguyén tic ddng nhat vé
mit dia tang, tirc 1a dong nhat vé cac mit nguon gde dia ting va thach hoc cac 16p dat da. Theo d6, mot sé chi tiéu co 1y chinh cua cac 16p dat da dugc thé hién trong cac Bang dudi day:

- Base on the soil test results in laboratory, the statistic method and probability theory were applied to exploit the results to which the principle of soil stratigraphy and lithology was taken into account.
Therefore, some mainly physico- mechanical properties of deposit strata as follows:

Bang 6: Bang téng hop gia tri trung binh chi tiéu co Iy cac lép dit
Table 6: Summary table of average value of physico- mechanical parameters of soil layers

Lép 1: Lop TK 1: Lép 2: Lép 3:
TT/ NO. Tén chi tiéu/ Physico - mechanico parameters Iggnﬁléilll DS:]litVi 313 ljrel 313 ljrel 3{3 ljrel ?/i:I ljfel
>20.0mm 0.0 0.0 0.0 0.0
20.0mm-10.0mm 0.0 0.0 0.0 0.0
0 10.0mm-5.0mm 0.0 0.0 0.0 0.0
= %) 5.0mm-2.0mm 0.0 1.0 0.0 0.6
=< 2.0mm-1.0mm 0.5 1.8 0.6 1.8
. ,§ é 1.0mm-0.5mm . % 1.6 2.3 1.8 3.8
- ‘Iﬁ 0.5mm-0.25mm 35 4.7 4.5 8.5
E F:I) 0.25mm-0.1mm 6.3 7.8 6.9 15.0
a EE 0.1mm-0.05mm 17.0 25.8 21.1 53.6
* 0.05mm-0.01mm 11.8 9.1 11.0 6.2
0.01mm-0.005mm 6.6 5.8 4.9 2.8
<0.005mm 52.8 41.8 49.1 7.7
2 D6 am ty nhién/ Moisture contents W W % 64.4 30.8 24.3 20.1
3 Dung trong udt - Natural density yw Yw g/cm?® 1.549 1.016 1.937 1.917
4 Dung trong khoa - Dry density yqd Ye g/cm?® 0.944 1.148 1.571 1.596
5 Ty trong - Specific gravity A A glem?® 2.549 1.578 2.712 2.694
8 Hé sb rong - Void ratio eg €0 1.706 1.365 0.753 0.688
7 D9 16 rong - Porosity n n % 63.0 56.2 42.2 40.8
6 Do bido hoa - Degree of saturation G S % 96.1 93.0 86.3 78.7
9 Gidi han chay - Liquid limit WL W % 61.0 48.8 451 25.1
10 Gidi han déo - Plastic limit WP Wp % 35.3 28.6 21.3 20.1
11 Chi s déo - Plasticity index IP Ip % 25.7 20.2 23.8 5.0

Bao Cao khdo sat Pja chat cong trinh/ Final report Geotechnical investigation

Trang 18




. GEOT.OF o
e merenet Gong ty TNHH Bia chat nén mong Geotop Viét Nam

G6i Thau: Khdao sdt dia chat

12 Do sét - Consistency 1S I 1.13 0.88 0.12 0.00
13 Luc dinh két- Cohesion C C kG/cm? 0.044 0.036 0.287 0.070
14 Goc ma sat trong - Internal friction angle o) do 4°2T7 10°28' 15°32' 24°21'
15 Heé sb nén lan - Compression ratio ai-2 ai-2 cm?/kG 0.136 0.084 0.023 0.016
16 Mo dun bién dang - Modun ver.strain  Ei. Ei- kG/cm? 6.7 19.9 43.4 101.7

4. KET LUAN VA KIEN NGHI/ CONCLUSION AND RECOMMENDATION

- Nhin chung dia tang khu vuc khao sat kha thuan nhét.

- Generally, stratigraphic feature in surey area is quite homogeneous.

- Tuy theo quy mé va tai trong cong trinh ma don vi thiét ké lya chon cac giai phap nén méng thich hop, sao cho dam bao vé k¥ thuat va tinh kinh té.

- Depending on the size and work load that design unit selected the appropriate solution foundations, so as to ensure the technical and economical properti
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PHU LUC 2: HINH TRU HO KHOAN.

APPENDIX 2: BORING LOG
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PHU LUC 4: BANG TONG HQP KET QUA THI NGHIEM THEO LOP PAT
APPENDIX 4: SUMMARY OF SOIL TEST RESULT WITH LAYER
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PHU LUC 5: BANG BIEU KET QUA THI NGHIEM CO LY CAC MAU DAT.
APPENDIX 5: RESULTS TABLE OF PHYSICO - MECHANICAL PROPERTIES OF SOIL SAMPLE TEST.

Bao Cao khdo sat Pja chat cong trinh/ Final report Geotechnical investigation Trang 36



P 5o . o
et Gang ty TNHH Dia chat nén méng Geotop Viét Nam GOi Thau: Khao sat dia chat

PHU LUC 6: HINH ANH
APPENDIX 6: PICTURE
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