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Consigned by Shanghai Beiling Corp.Ltd., Our Institute has done the engineering geological

investigation on the site on which Shanghai Beiling Sis-Inch Project is going to be carried out.

—. T #E#% I .General introduction of the project

WAL T BTk LR e X 3-1, 3-2, 3-3 e, S pudn AR w7 TR A,

ARG, AR . K Z) 500m, FE4Y 150m.

The site is located in Block 3-2, Block 3-3 of Shanghai Zhangjiang High Technology Zone,
with Tairong Electronics Co., Ltd. to the east, and Rd.Guoshoujing to the north. The site is 500m in
length, and 150m in width.
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The building project on the site is to be carried out in two stages. During the first stage, the
following shall be finished: one main chip workshop, one engine workshop, one four-storey office
building and dining hall, one three-storey administrative office, and other accessories such as the
transformer substation, the water tower, the oil can, etc. During the second stage, one main
workshop, one engine workshop, and the gas station, the water tower and the oil can, etc. should be

finished. It spreads 83186 square meters. The design technical indexes for the buildings are listed in
Table 1.
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The Eleventh Design & Research Institute of IT, Co., Ltd. is responsible for the design of the
Project.

—. EEHREAEX IT .Investigation purpose and technical requirements
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This investigation is in the detailed phase. The objective is to provide detailed engineering
geological data for foundation design, foundation treatment and foundation construction plan of the
proposed buildings. In addition, analysis, evaluation and suggestions are made. The detailed tasks

are as following:
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To examine the geologic features distribution rules and engineering features og the strata
within the investigated depth.

Q)P & M I+ Z WP ) 2V TSR G 4R AR MO AR B VTR R A BE 2 3 2 8 (e

AR B PEE B b AR s ks L AR B S 7 AR HEAES,) o

To provide the foundation soils’comprehensive parameters of mechanical properties, bearing
capacity(fq),and to provide the bearing capacity parameters of the pile foundation (the ultimate
standard values of pile side resistance f; and the ultimate standard numbers of pile top bearing
capacity f,)) -
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To find out the site class and its basic seismic density, and judge the seismic liquefaction
potential of the subsoil above 15.0m.
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To briefly describe the site’s landform and geomorphology.
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To investigate the embedment features of the shallow underground water ,and to evaluate its

corrosion to the concrete.
O)FE AR 0 il Z 1A K LB R E S
To provide the soil’s dynamical feature parameters for the small vibration prevention.
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To test the site electricity conductivity according to the grid, and provide the information for

the grounding and lightening proof design.
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To describe the site’s engineering geologic conditions and evaluate the buildings’base forms
according to their corresponding features. To suggest the sustaining stratum and the base altitude
for the natural foundation; For the pile foundation and complex foundation, to suggest suitable pile
types, pile end’s sustaining strata, pile length and pile diameters, and to calculate the vertical
sustaining force for the single piles. In addition, to give the settlement possibility for the precast
piles.
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To provide the geologic parameters needed for the foundation transformation calculation.
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In addition, to give the dredging conditions of the foundation of the water tower and the oil can;

to give elementary plans for the foundation pit designing; and to provide the geological parameters

for the enclosure and designing of the foundation pit.
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Compellent Articles of Engineering Construction Standard(part of house building), Sate
Standard

2. DB CREEEIE Cat TREENTE) (DGI08-37-94);

Geotechnical Investigations Code DGJ08-37-94, Shanghai Engineering Construction Standard

3. bifgi AR R CHUEIERE BT RIED) (DGI08-11-1999);

Foundation design Code DGJ08-11-1999,Shanghai Engineering Construction Standard

4. L TR EIE CRFPUR B RE) (DG08-9-92);

Building Aseismic Design Code DGJ08-9-92, Shanghai Engineering Construction Standard

5. Bl CREEWE GEYT LRAEBRHFE) (DGI08-61-97);

Foundation Pit Engineering Design Code DGJ08-71-97, Shanghai Engineering Construction
Standard

6. i TREERHIE (HUJEABEEARFTE) (DGJ08-40-94);

Code for Profundity of Geotechnical Investigation DGJ08-72-98, Shanghai Engineering
Construction Standard

7. BT TRERERINE Ch b TR g R BEERUE ) (DGI08-72-98);

Technical Code for the Foundation Treatment DGJ08-40-94, Shanghai Engineering

Construction Standard



8. ATMLbrHE (HE I ALEREARFRUE) (CECS04:88);

Technical Standard for Cone Penetration Test CECS04:88,Trade Standard

9. EZKbriE (L TR 7 5ARE) (GB/T50123-1999);

Standard for soil Test Method GB/T50123-1999,State Standard

10, ATMPARAE A A8 N B ] b ST 50 B0 H v AR )

Working Criterion for the Direct Current Method by the Geology Mine Department of PRC,
Trade Standard

1. ATAsiE (piiddesh E SR AEY  (CECS74:95) .
Technical Code for Site Vibration Measurement CECS74:95,Trade standard
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This investigation is adjusted and carried out according to Investigation Bid Document, and the
latest Plane Location Plan provided by the owner on March 23, 2001. This investigation is carried

out strictly according to the process control documents in line with the ISO9002 quality assurance

system implemented by our Institute. The general engineering quality is excellent.
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The investigation used a combination of bore sampling, in-situ tests (CPT, SPT, plate loading
test, and site micro-seisms test) and lab tests.

1. &% boring
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This exploration drilling was done with hydraulic rotary drill rig XY-1 in the way of mud flush

drilling. Cores were taken in way of rotary progress for SPT and taking of undisturbed soil samples.

Small holes were drilled with manual augers.
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In CPT, the single bridge probe of SY-10 and MIJ-II model cone penetration instrument

penetrates, the special PC collects and records data and works out automatically the continuous
curve of Ps vs depth.
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In SPT, a 63.5kg heavy hammer was used, and the falling height was 76cm. The hammer is
automatically unhooked and for free falling. Strikes were counted for the first 15cm. Then, for the

following 30cm, the strikes were counted for each 10cm.
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In PLT 2 sets of PLT points (PLT1 and PLT2) were set up. The reaction system was by a
weight platform and reaction loading and unloading is applied in equal increments by a hydraulic
jack. The load measurement was done with the load sensor reporting the data to an electronic
monitor. The settlement measurement and rebound deformation was done with a mechanical dial
gauge installed on the rigid reaction beam. The loading plate used was a rigid metal plate at size
0.7mX0.7m. The testing method was incremental loading test with relatively stable settlement

(normal and slow method).

G oA B MK AT I IR I ANAES AL T, T2 ST I b s ik 5,
AT A S S0 8 SO RN e 50 ek R M o 16K 65 2R b 52 1S M Bl 8 e 5 2 A RSO AH
(RIS 5, JF5 N2 DF-1 28 1o 28 TR, 280K 5 I Hb sl d A5 5 74 A\ 21| CRAS V4.2
B RAE S B RGA R — DA Ab B . fHAT ALK 3 B 45 AT ENAE il R 4R b ARt
AN R AT I AR AR 10 AN, SKRAREAE I IS RN TR] R R 1~2 208, Sl AR M 1 M ik
B~ 2y & IO, 2T E A3 B s Eh R D EEBGE
PSR T O0 N - 22500, 6 2 s gt a), — e Hi e 2001 453 H 23 HR
- 1:00~3:00 CIEHHED; 5 —UC&HEE 2001 4F 3 H 24 HE R 1:00~3:00 CLFHIAED .

Site micro-seisms test: two testing points (T1 and T2) were selected in the Site for the
micro-seisms test, so as to provide the predominant period of the site, speed and amplitude of the
micro vibration. During the test the Model 65 seismic device was used to transfer the micro
vibration speed into electronic signal and then entered to DF-1 engineering seisms prospecting
device. The signal is amplified and then entered to CRASV4.2 data collection and processing
system for further analysis. The analysis results are printed to the recording paper. Ten data for each
of the three directions on each testing point were collected and the time interval was 1-2 minutes.
The predominant period and speed and amplitude of the micro vibration are calculated based on the
representative curve of micro vibration speed versus time and the Fourier spectrum. In order to
compare the micro vibration in the relatively normal and quiet environment, we tested twice on
Testing Point 2. One was at 1:00~3:00pm on March 23 2001 which was in the normal
environment, and the other was at 1:00~3:00am on March 24™ 2001 which was in quiet

environment.
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Soil resistance test: In order to find out the conductivity of earthings and lightening proof
devices in the shallow strata of the site, 15 electrical sound physical points (240 testing points) and
1 physical point are finished. Quadrupole resistivity sound method is used in this test. The
underlying theory is as following: first, change the electrode distance by making use of the electric
difference in the underground strata, and of the artificial electrical field supplied to the underground
area. Second, on the surface measure the electrical potential difference AV and electrical current
of supplying electricity I , so that the corresponding resistivity can be found, and the curve of
resistivity vs depth for every electrical sound point can be made. Third, round the curve and give
quantity explanation with rules, and thus the depth and the resistivity of every electrical stratum for
each electrical stratum can be gotten. Finally, calculate the soil resistivity p of soils in different
depth by the means of arithmetic mean. ZWD—2 direct current digital instrument is used as the

measuring equipment. Electrode distance of supplying electricity AB/2=0.3~50.0m, and electrode

distance of measurement MN/2=0.1~2.0m.

3. ER L. KR lab soil and water test
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Conventional tests: the undisturbed soil sample underwent conventional tests. Both the
disturbed and undisturbed silt and silty sand samples underwent grain size analysis test.
Undisturbed soil samples of Stratum® were loaded with a pressure of up to 800kPa, while the soil
samples of Stratum (7)) were loaded with the pressure of up to 1200kPa. Part of the soils samples
from Strata @), @), @, and &) underwent unconfined pressure test (qu, q.’). Undisturbed soils
samples from Strata @), 3), @ underwent lab penetration test (kv, kh).
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Resonant column test: as required we selected 16 groups of undisturbed soil samples to do the
resonant column test so as to measure the foundation soil’s dynamic feature index, such as the
dynamic shear module G4/Go (initial dynamic shear module), the curve of torque vibration
resistance D versus dynamic shear stress 4. The measurement device was V.P.Drnevich resonant
column device imported from the US. The diameter of the sample was & =35.7mm, and the height
was H=71.Imm. The sample was vacuumed to saturation and the factor B was strictly controlled
to be above 0.97. Isotropic effective consolidation pressure (effective pressure 0 3.”) adopted the
actually applied effective value. After consolidation finished (when the pore water pressure
dissipated) the water pipe was closed. The sample was then applied consonant torque. The curve of
Gd/Go and D~ Y 4 was then derived from the measured consonant frequency, the vibration free

attenuation curve, the output of the acceleration sensor and the geometry features of the samples.
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Dynamic lateral pressure coefficient test: 16 undisturbed soil samples are prepared for the
dynamic lateral pressure coefficient test in order to get the coefficient Ko4. The TK-1 type of testing
device was used and the lateral dynamic and static pressure was applied by the loading system of
CKC cycling tri-axle device. The sample pressure cabinet was a rigid and sealed container. The
surface area of the sample was 30cm” and the height was 6.4cm. The dynamic lateral pressure
coefficient K 4 of each sample was calculated after the testing and hence the Poisson’s ratio 1 4 and

dynamic shear module G4 were derived.
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Hydro-chemical analysis: in order to judge the water corrosion to building material we took 2
sets of water sample from respectively the bore holes Z17 and J22. The samples underwent water

quality and corrosive CO, analysis.
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Setting out of the exploration holes was based on the plane plan of the exploration holes taking
the Points GPS2 and GPS3 as benchmarks with the SET500 model total station device. The altitude
of each exploration hole surface was measured with a level after exploration. The benchmark was
Point BM to the northwest of the Site which was located in the green belt in the southeast part of
the intersection between Longdong Rd. and Jinke Rd marked by an iron nail in front of the existing

Main Station (transformer substation). Its Wusong altitude is 4.6212m.
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Field investigation began on March 2392001 and ended on March 28" 2001. The exploration
lasted 6 days. Four sets of XY-1 drill rig, one set of MJ-1I and 2 sets of SY-10 cone penetration
machines as well as 3 sets of manual augers were used in the field investigation. At the same time a
few field tests were made including the vertical plate loading test for the natural foundation (from

March 29" to April 3“1), the site micro-siesms measurement (from March 23" to March 24th), and
the soil resistance test (from March 25™ to March 26™). The field work lasted 12 days.
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A total of 23 drilling holes, 45 cone penetration holes and 216 small holes were made in the

field investigation. Please refer to Table 2 for the details of work quantities.
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FIT G IREMREH
Two  Site Engineering Geological Conditions

—. MR IRAFE R IA M AR
I .Geomorphology and landform features and site situation
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The proposed Site is of coastal plain of the southeast front of the Yangzi River Delta. The

geomorphology type is simple and the landform is flat. The height measurement results of the
exploration hole surface shows that the natural surface elevation (Wusong Altitude system, same as

below) of the surface of the exploration holes is 4.25~2.96m, and the average elevation is 3.7m.
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The site was originally the countryside living areas. The buildings were nearly removed.
Except that some filling on the northwestern parts is slightly higher, the rest remains in the original

geomorphology shape.
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There exist a couple of rivers and ponds in the site. The rivers mostly run from the east to the

west, and from the south to the north. In ponds remains some still water that basically is isolated.
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II. The components and features of the foundation soil
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The foundation soils within the exploration depth are loose alluvial of Quartenary age. The
soils are mainly composed of saturated clay and silt. Based on t the Annex B of the Technical
Specification of Geotechnical Engineering Investigation DGJ08-37-94 we divided the subsoil

disclosed within 50.77 on site into 10 strata and 1 lentoid according to their formation age, cause

and physical properties. The soil sequence is basically complete and the stratum position is
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basically stable.
F IR S AR L TR TR TR R, b AR WA 3

The stratum structure, distribution features are listed in the Engineering Geological Section,
the foundation soil in Table 3.

=\ EIYBHFMER
II.The comprehensive parameters of the foundation soil’s mechanical properties
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As the foundation soil strata are taken as the statistic units, the comprehensive indexes of the
mechanical properties of the foundation strata have been obtained by analyzing the foundation
strata’s indexes, dropping the obviously unreasonable diverging numbers and adopting 10%
rounding methods in the strata statistics. The comprehensive indexes of the mechanical properties
of the foundation soil strata include the statistics sample numbers, the average, max, min, variance
coefficient, and the average value of the particle analysis indexes .Among them, direct shear

consolidation indexes Cx. ¢ have been modified by curves T -P comprehensive indexes. All are
listed at Table 4.
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The mechanic property index of the soils has very low or low variance coefficient, which
proves that the stratum division is accurate and the index can represent the features of the

corresponding stratum.
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Stratum (@), is named under the comprehensive naming system according to the features of

the uncovered stratum in the field and the results of the lab water soil test.

M. Tk IV.Groundwater
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The shallow underground water is the type of the phreatic water. It mainly comes from the

precipitation and surface runoff and discharges through surface evaporation. After exploration the
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stable water level in the bore hole were measured around 3.24~2.78m. According to the data for this
region and the relevant codes, the average perennial embedment depth of the underground water can

take 0.5m.
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The reconnaissance result shows that the site has not been polluted and during exploration no
pollution source in the site or nearby was found. The analyzed testing results of two sets of
groundwater samples (W1, W2), and pH universal indicative paper showed that pH value of the
water is about 7. We judged according to the 7Zechnical Specification for Investigation of
Geotechnical Engineering DGJO5-37-94 that the underground water and foundation soil is not

corrosive to concrete.

F. BB, BE () Rt TEBMSfHER V. The distribution of drain mlles and consolidation
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The site was originally the countryside living areas. There are wide distributions of rivers, that
mainly run flow the east to the west, and from the south to the north, with width varying from
6~18m.The embedment of the original soil top under the rivers are about 2.6~3.6m; the slush is
about 1.0~1.5m thick, containing a lot of organic substances and some trashes. During the

construction, all the rivers were basically obstructed; and the rivers in the north parts are being

cleared, some were filled to become the drain moles.

Dt KM =) g e — 2l Sk o5 o3 ATAT I U, WEURHE 6~ 18m, I 2.6~3.6m, &k
TR L) by oy IS PE O, S KRBT, WIS Tk 5 00 Bl e S e
B, S KEWERA, oy, )i E , AR HEAE DAY BT ) 2

To the west of the site, there is a dark pond around the proposed production hall and the
second-phase power station, which is 6~18m in width, and 2.6~3.6m in depth. The pond refill is
mainly clay with large contents of black organic matters in the main production hall and new
construction garbage with many broken bricks in the second-phase power station. They are of poor

mechanical properties and can not serve as the foundation sustaining layer for the proposed
buildings.
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Except the engine room, the transformer station, the water tower and the oil can of the first

stage, all the buildings are, to various extents, on plain or dark ponds. Refer to Figure 1 for the

detailed ponds and rivers distribution.
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No underground obstacles are met during this construction investigation.
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According to Technical Specification for Buildlng Seismic Design DGJ08-9-92, the anti-septic

intensity of the site is 7 degree, the foundation soil is of soft type. The site belongs to Type IV,

which is unfavorable for anti-earthquake.

Yy YR 15m PVRATAE 2 E B AR 0 A0 T O JZ WA FOk Wk L 10 Q) )2 A8 ok )2, %
M B FEILAE ST YE ) (DGJ08-11-1999) K (EMPr= i MRE)Y  (DGJ08-9-92) I
K, AL A HE SR 7 AN, A kA WAL,

There is distribution of lentoid Stratum®)iye; Which is cohesive silt in the Stratum(®) mucky
silty clay within 15m depth in the Site. According to Technical Specification for Foundation Design
DGJO08-11-1999 and Technical Specification for Building Seismic Design DGJ08-9-92 no sand
liquefaction will happen to the foundation soil of the site when the anti-seismic intensity is 7

degree.
MR B G I = N IR . Zhl s R ECRER AR, WA S Mg b
(FEWE S, £6) :

Please refer to Tables 5 and 6 for the data and indexes of the site micro-seisms test, lab

consonant column test, and the dynamic lateral pressure coefficient test.
. iFM T IEBPAE soil resistivity

IRERATER, AR TAE TN AE T 16 ANHEMEWET O 240 AL, 14
BraPy A COLPRIED BEAT I, SR At 3 el R h e 28T =20 QR RO 3, w7y
AR, SRR R T R, R R WO R R LR
LR R S R e SO TR 2 A R AR s AR = R R AT AR, R W iR
TPk 2 0 B AL
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*5 S = EH . MR EREILRR
ki k)5 P2
s il - it FE 3 Tk 3 ML
(s) (mm/s)
M 0.251 6.5E-2~11.7E-2
. 1 ZR VY ] K 0.367 13.5E-2~25.5E-2
I
W F BT K 0.379 11.6E-2~21.9E-2
" T 0.256 6.0E-2~10.8E-2
5§ -
2 ZR VY ] K 0.346 14.1E-2~21.9E-2
R ) K 0.365 10.3E-2~22.6E-2
M 0.275 1.7E-2~4.5E-2
N 1 ARG 7K 0.384 2.4E-2~6.5E-2
%
# [ZEMOY S 0.392 3.1E-2~7.2E-2
" T 0272 1 4E-2~3.7E-2
BE -
2 ZR VY ] K 0.362 2.7E-2~6.4E-2
R ) K 0.380 2.9E-2~6.7E-2
*6 T ASENRERCER
s FES | e YIUH Y WESH
o R " THARAEL g
g R4 BRI | oy | PR bk
(m) ud ar br
Kod Go
@) A 1 1.35 0.54 0.35 24.22 0.01598 27.73436
® IREIR TR UL + 8.30 0.71 0.42 31.13 0.03213 38.76249
o 12.45 0.75 0.43 30.54 0.03282 34.52384
@ VRN ST
16.80 0.70 0.41 39.98 0.02506 28.50195
®), M~ e KR TR 1 21.35 0.63 0.39 67.55 0.01489 19.00692
® % £~ H 8 O JTORG 1 25.80 0.56 0.36 110.81 0.00903 10.52136
@, B A IO 1 35.10 0.48 0.33 144.72 0.00691 5.41025
@, KB D 45.00 0.42 0.30 168.88 0.00590 5.20053

As required, 15 electrical sound
examination physical point (refer to attachment) were drilled. The testing results are as follows: the
curve type of the soil’s electrical sound is mainly QH; 4 electrical strata are found; the resistivity of
the first electrical stratum is higher than that of the second one; the electrical feature of the floating
soil is reflected in the first stratum. The electrical features of the mucky silty clay are reflected in

the second stratum. The third electrical stratum is comparatively low, and the electrical features of

the mucky clay are reflected.

PR 10m DL 478 oL BH 0 ph i IR S22 /N R 4

1+ 1m CLERM LI BHRAE R 21.0~352Q.m, “FIME N 26.1 Q. .m;
2. 2m DAYRI A PR A K 19.0~26.8 Q. .m, “FIU{E N 22.5Q .m;
3. 3m DLVRM BB 17.9~25.1Q.m, PN 21.1 Q .m;

5

13 71 3t

23 |

physical points (240 testing points altogether) and 1




4, 5m DA T8 HRAE R 12.5~23.6Q.m, “FIMEHN 19.7Q .m;
5. 10m LAVRIK TP H A 8.4~19.1 Q.m, “FIH K 15.3Q .m.

I\, IR E R VII.Plate loading test

WRIEZATER, AR TAE T I3 A B 2 AP S /0 (PLTL, PLT2) , W6 4% (it
FEIERBVBEVHE)  (DGJI08-11-1999) 43 SKHUESAT , T HEBIE AT WS, AR 0.5m?,
BN 1.000, I RIR LR PR AR 735004 135kN 130kN.

According to the consignment requirements, two sets of plate loading test spots (PLT1. PLT2)
are positioned. The test has been carried out according to Code DGJ08-11-1999, with the loading
method. The board pressed area is 0.5 square meters, and the permutation rate is 1.000. The

results indicate that the ultimate bearing capacity of natural foundation are respectively 135kN and
130kN.

F=7 WETIWSITEM

Three Analysis and evaluation of the foundation soil

—. MWERENEITHE I .Ground’s bearing capacity

RARMFE AP B HER S GBIEFERIBHREE)  (DGJ08-11-1999) R 4.2.3 5
TR R AT, IS S I AR 56 i R M DO SRR B0 SR Bt (LR 7). TN
JE :

The bearing capacity is calculated according to Article 4.2.3 of Code DGBO08-11-1999, the
relative cone penetration formula, the plate loading test results and the construction experience in

the area (refer to Table 7). The following are postulated when calculating:
LA AR /KA R EX 0.50m;  the underground water’s usual embedment is 0.50m;

2 FEEMIE d=1.00m; foundation depth d=1.00m;

3 JERSE /% b=1.50m. foundation width b=1.50m;

AR BEAE A I AR N B HE R T VR M - ) TR, BRI, AR sk
BREERIEAR . ROFARRSAE, I IE FENZMAE S, %R 4 T iR, e
) 20 2 D) A ERAR 56 8 55 5

The foundation bearing capacity provided in this report is just for reference in the foundation
soil evaluation. The designer shall calculate according to the relative indexes in Table 4, No.

DGJ08-11-1999 and the relative cone penetration formula, according the actual foundation shape,
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size, embedment conditions and the underlying stratum’s strength.
—. HE&ITZ# 1] Bearing capacity parameters of pile foundation

WA 5 ML W E ) 2 R AR, S5 LA PR IR S G A, AR (MRS A R
THYED)  (DGJO8-11-1999) ke i b TR EMVE)  (DGI08-37-94) WA KA., &
x®, GERRMENERE NS (MR D .

According to the mechanical property indexes of foundation soil, the soils’ geotechnical
features, embedment conditions, the relative formula and tables in Code DGJ08-11-1999 and Code

DGJ08-37-94, in addition to experience, the bearing capacity parameters of pile foundation are
listed as follows(Table 7).

%7 M EORE NIRIHEREERE NS EE
= =0 T4y TR | IR oo AE B FLREAE
, (oA | o | o | SR g | e | s
TR A e T ﬁffﬁ | VR | HLDREE | A
Ps N d I fp fs fp
gl (m) | (MPa) (i) (kPa) (kf;a) (kPa) (kPa) (kPa)
@ P ORL 1 23 0.76 110 15 15
® RIS TR K+ 80 | 056 75 | Smps om e
@ IRERE R 6.0 234 6 130 15 15
@ IR TR 1 115 0.61 70 20 16
®, WK MK RS L 19.8 1.10 100 45 35
® % 23~ # 2 (O R TORY 1 28.8 247 150 80 %E ﬁﬁ ;288 65
@ | BRI IR TR, - 30.5 6.61 23 85 3000 70 1000
D12 T BN 1 36.5 10.51 35 95 5000 75 1700
@, KR >500 | 15.60 56 110 6500 90 2200

=, WETHAEMES L SN
III. The geotechnical parameters needed for the foundation transformation

AR A b e 4 2 A T S S A R, s R A I A J R 2 A1 S AUR T B it
B, M ChH DRSO TIR M E D (DGI08-72-98) H3K, e bt 1 2%
BAYECE L2 (R 8) o AN R I ikt n 42 A B I ) B Es BUEBUN SR & TR
A e BBV E -

Provide the geotechnical parameters of the foundation transformation settlement estimation on
the basis of the comprehensive results from soil tests and in-situ tests of each foundation soil
stratum, the corresponding foundation soil’s embedment conditions and future base form, and the
Code DGJ08-72-98. (See Table 8). While designing, the strata compressibility modulus can be got
according to the Eg of the corresponding pressure length or the comprehensive compressibility

curve.
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%8 wWETREHEES LS H X

2357 e s 9{9}\5% JE4ifsi s Bs (MPa)
Y (kN/mr’) Es.1~02 Eso2-04 Eso4-06 Esog-08 Espg-12
O K PR FRI L 18.0
@ Ry B R+ 18.8 433
® IR TR TR 1 17.2 243
O KRGt 19.1 9.86
@ IR I8 TR 17.1 2.34
®, IR AN TR 1 18.3 3.56 3.56 5.62
® I S ~ ey B (0B JBURS - 20.0 6.10 8.98 13.66 17.07
@1 | ORS00 okt + 19.2 8.74 13.11 19.33 24.48 38.65
D12 B, HIRAR TR+ 19.3 14.83 20.93 32.95 39.53 50.83
@, KRB 19.6 14.83 23.73 35.58 44.48 54.74

m. EEMAEK S HIV.Analysis and evaluation of the foundation soil

(—) X#AHE 1.natural foundation

itk E o @RI ok L, HEKEW=332%, RAREE v =18.8kN/m’, LK
tbe=0.950, W PEFREL =0.51, E4ififEEs=4.33MPa, HBj[HRC,=28kPa, ¢,=13.7° ,
HHRPs=0.76MPa, L)) hf, 7EAEATE b= 1.5m, JEERMIERd= 1.00m/1 e 4&F
N R AR B BB = 110kPa, 7] 11 D44y 230850/ RG2S 300K B Jes i SRR AR 55
JZ

Brown yellow clay Stratum ) exists in the shallow part. Its moisture percentage W =33.2%,
the natural weight Yy =18.8kN/m’ | porosity e=0.950, liquefaction index Iy =0.51 , compression
modulus Es=4.33MPa, direct shear consolidation C,=28kPa, ¢,=13.7° , CPT Ps=0.76MPa.
In addition, it has good mechanical features. If it is assumed that its foundation width b=1.5m, and

its foundation depth d=1.00m, the foundation bearing capacity design value f4=110kPa. It can be

the natural sustaining bearing stratum for the low buildings and auxiliary buildings with low load.

1. 3H8h3%5& accessory facilities

1D BT AR NS, — BRI A@JZ AR 0 2 RS MR s LAl
BRI 2.8m Aidy o I SRR A B R RO LBE, AR e B AT A B, a5
SN A IR Y E A A T AR P

The light-loaded buildings, including the guardroom, etc. may adopt the natural foundation
with stratum (@ as the sustaining stratum. The elevation of foundation bellow grade shall be about

2.8m. For the drain moles, soil replacement and cushion treatment, or short piles are adopted by

necessary.

2
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2. & ¥,k substation

B BN, R @R L AR R )R IR IR EE I, S BE AR ) —FECmT i b ey 2
TR, B G YT T R B, BRI DR 2 S S i S all, — BRI K
250mm TGN TR, B S A TN IR IE 21.5m I AL EEK

Substation’s loading is relatively lighter, it may adopt the natural foundation with stratum @)
as the sustaining stratum. The foundation’s sustaining force is generally able to hold the loading.
However, in order to meet settlement control requirements, settlement control complex pile
foundation and pile foundation shall be adopted. Their length is required to be 250mm; the pile end
section shall reach as deep as 21.5m.

(=) #EEAH pile foundation

X Ty B BT PR AR A U, Ittty 24.5m /e Ay O oA i 4 32 220 Jis
itk NAMEFERG. @, @R TR E L Ry Bk £, HEIRIRGARTEECR, ANE
FERH RO, BOR PR

For the heavy-loaded buildings, or the buildings that require strict settlement control, shall use
pile foundation instead of natural foundation. The foundation soil 24.5 meters shallow in the site is
mainly the mucky silty clay, silty clay of strata @. (3. ®). Itis of high compressibility and poor

nature in mechanical properties. In addition, it transforms much when compressed.

1. MEEEE S B K%EE 54T the choosing and analysis of the pile foundation’s sustaining
stratum

Doy A R, ©FR LA RE HREAC SR PE L, — RN EAE A RE AR )
e ©. @FEEMEES, SATEREE, R, ARG RO SRR R . A
HAL ) w AR & PR BRI, IERELLO) @)= AR 75 SRIBERERE D) )2, Horp
@1 JZ LA —, DUZJR LRSS R, S S A AR 3O I AR e T

In the foundation soil, all strata above stratum (6 are basically weak clay so that they are not
suitable to be the sustaining strata of pile foundation. However, the embedment of Stratum ©®. @
is moderate, and they have stable distribution, and good mechanical properties. Therefore, they can
be the good sustaining stratum in this site. Stratum ®. (D can be the sustaining strata for the
different buildings according to the different conditions of respective buildings. It must been
attention to the stability of the pile bearing capacity while use the stratum (D)., as sustaining

stratum, because If stratum (7)., is not even.
MR A Iyt T AR BTSSR TG54, nTIR B FHTUH T Ak . TOUN 0 8 B A B L A
B, AN TREHEREE.. BN &7 % R, KT R fE,

According to the engineering geology and environment of the site, precast piles, rounded
restressed piles and drilled cast-on-place piles may be adopted. As far as the engineering procedure,

the infrastructure investment and the quality control are concerned, precast piles is the best one.
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A, “RAFT B FAB

32, HERLEH, FEMIEEE 7.2m X 7.2m, JERHAZ 86.4kPa, AT EEAT BT fir 28 9390kN,
UFER T 3L 4950kN, 2R A LA . TR K 400mmEy 450mm, L@ JZENE B¢
JIE, B A A IR E 7 AAE 32m. 34me A I T A

Three-storey; frame structure; the distance between columns is 7.2m*7.2m; the plate load is
86.4kPa; the middle single column’s load is designed as 9390kN; the side columns’ load is 4950kN;
foundation piles must be adopted. The following piles may be adopted: precast piles of 400mm or

450mm in side length; precast piles, the end section of which reaches as deep as about 32.0m or
34.0m with stratum (7)., as the sustaining strata.

B. 371355 CUB

2 7 MESR G, FEPA TR BE 7.2m X 7.2m, AR R BE VT 2K 6129k, I A B4 2 4080KN,
AR 400mmER 450mm, L@, 50D o= A HERERF J1 2, B s 4 W A\ R B 03
31.5. 34my Tty #E .

Two-storey; frame structure; the distance between columns is 7.2m*7.2m; the middle single
column’s load is designed as 6129kN; the side columns’ load is 4080kN; The precast piles of

400mm or 450mm in side length, the end section of which reaches as deep as about 31.5m and
34.0m with stratum (D, and stratum (7)., as the sustaining strata may be adopted.

C. AT It Fe AT Jron4 administration office buildings and engineers’ office
buildings

32, 4 )2, MEZRLERY, FEMIAEE 7.2mX 6.0m, HHRERAKE VR A2 3900KN, LA BE T4
# 2460kN, AR HIL K 400mmit), U@ T EED R EMERAE 2, 42 W7 i A\ TR 5
A3 WIFE 27.5mA 30.0m A5 A R T 5 B o

Three-storey, four-storey; frame structure; the distance between columns is 7.2m*6.0m; the
middle single column’s load is 2460kN; The precast piles of 400mm in side length, the end section
of which reaches as deep as about 27.5m and 30.0m with stratum (D);.; and stratum &) as the

sustaining strata may be adopted.

D. 7K#h water tank

FLAE 7~8m, REE LA, SRS 1im, SRR, MRV 5.5m, % 8 IEALT
FEAMEAT L Bt ROKTE 7, FEIRIS TIANK, AR L AR 3 ) I AL By 28 25K, (B 0 57
AERVIRE, BRCEMEAE, SO 350mm WTHEITTHE, L@E T N EIERERRR ) =, b
Uiy A W TRLN H PR BE 27.5m Ay ml i 2K

7~8m in diameter; concrete construction; 11m in height; half-buried, with 5.5m under the

ground. As far as the compensation function while dredging the base, and the underground water’s

flotage are concerned, the natural foundation’s sustaining force can bear the above load as the base
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pressure is fairly small. But the pile foundation should be used for controlling the settlement of the
above construct. Generally the precast piles of 350mm in side length, the end section of which
reaches as deep as about 27.5m with stratum (©) as the sustaining strata may be adopted.

E. A3k gas plant
KER 3 Ab Ty, Rk FBEERT . AR ALK 350mmal 400mm, 737 LL@)JZ T #iak@
LB VENERERE )2, B s A W T N IR 22 A 27.5mA0 30.0m /e A R T g B

As the most part is on the ponds, foundation piles are need. The precast piles shall be 350mm
or 400mm in side length, with the below part of stratum & or (7). as the sustaining stratum. The

end section reaches as deep as about 27.5m or 30.0m.

2. R m AR S EE the estimation of vertical bearing force of the single pile
PR 7 PRI AR B 2450, N ULO®JE O )2 R RF 7 2 R BRAE RS 1) 2 38 ) AT A
EEEERNE D .

According to the pile foundation’s bearing capacity parameters in Table 7, the vertical bearing
capacity of the single pile, the sustaining strata of which are stratum ® or (@);.;, (Refer to Table 9

for estimation results) can be calculated:

3. HEBLEH 7 the elementary analysis of the foundation pit designing

AR TREKAIEGUHZIREE L) 5.5m, JB =40ht, BEGTHHZR B LAWK+ 2 E A O,
@\ @ @fz, LML WU FThE, BEMERAN RN, BRI SIS E AR
TP T Bk L Z B @) R TR To AR TSRS E PR S 97 1R @) 2R TR+
Mk piohy RIS, SRR B HEoK it A Bt DARE SR

%9 AR EERENEER

N, ©l AL - N FOIARIR " L% T
i | gy [ |ERewE| x| o %jﬁ?fjﬁf s i%ﬁﬁg Sl
By | g Lol bR | AL peo | omE k| TR g [ Gitiw,
mmy S e | o | | | | e
=2 W= (m (kN) (kN)
| 400%400 @1 32.0 25 29.5 1850 800 2650 1656
| TR
i 450X 450 120 @12 34.0 2.5 315 2423 1012 | 3436 | 2147
el
PHC H & 400 D12 32.0 25 29.5 1453 628 2081 1301
| 400%400 @1 315 25 29.0 1752 800 2552 1595
| P
oy 400X 400 J10 @12 34.0 2.5 315 2398 1012 | 3411 2131
I )7
PHC H & 400 D12 315 25 29.0 1376 628 2004 1252
PN 400X 400 ® 28.0 25 25.5 1268 400 1668 1042
j}f Tl 130
t 400X 400 ol 30.0 25 27.5 1605 480 2085 1303
K| TIAE | 350X350 745 ® 27.5 2.5 22.0 875 306 1182 738
\ ] 350%350 ® 27.5 25 25.0 1042 306 1348 842
Al | HRIeE I8
400X 400 ol 30.0 25 27.5 1527 480 2007 1254

Al HEb A L ARG RE ) ORI G SRR, R Ak Sl R IR HE R B G R B
2. MESBAWE R ORI, A BAEK R LIEAE K H 0
3. AERBEA N, RAHALEMEMLS.
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Wby EAEAN RU ORI A A e AR KV SRR REA T BB 0T, R BB I Rk i
RGBT, RO e £ 28, LK 10,

The foundation pit of the water tank engineering is of 5.5m in depth, and of three-class. the
strata involved in pit dredging are stratum O, @+ ®). @). They are mainly composed of clay and
slush with slight permeability. However, there exist some stratum @ silt layers and stratum )y
clayey silt that have good permeability in some parts. In order to maintain the stability of the
foundation pit, and to prevent the quick sand phenomenon If the stratum @) silt layers and stratum
@ 4 clayey silt, and other unfavorable geological conditions, such as piping, necessary
measurements shall be taken, such as draining, enclosure, etc. Concrete churning piles, with the
well dewatering method can be used in enclosure dredging. To meet the foundation pit designing

requirements, the geological parameters are listed in Table 10.

%10 BEinEP. ®RUTFIES LT SHE
LY [ R DA R A TC M BR 0 e BB R (em/s) | RIS R
== — S
E'j JJ:E@*“ Cy Oy Qu qu’ S 7J< ‘l"‘f"ﬂ ﬁﬁlﬁ‘ d./d
(kPa) ) (kPa) (kPa) Ky K, 60710

@) T ARG 1 28 13.7 111.3 71.0 1.57 | 1.98E-7 | 1.50E-7

® I AJRYE TR JTORG + 15 9.8 34.9 16.4 2.13 | 2.34E-7 | 2.28E-7

) IR R 15 24.5 1.15E-5 | 9.16E-6 4.84

@ IKATAYE TR 17 9.2 449 20.0 2.25 | 2.24E-7 | 1.50E-7

® NSV SR gD i 21 13.9 110.0 46.1 2.39 | 1.54E-7 | 8.90E-8

Fi. TUHER] BEME R STUHE X ) B IR AR B S

1. JAAHEY] f84 Feasibility of pile sinking

SRUT R BB DX A R R S BIE ], A TR K 400mm B8 450mm FRHIAE % H i
PEREME e, HELRFEE P BN, EaR &R RO 2 ) IR S B o

Many projects in Zhangjiang Hi-tech Zone show that: given the pile foundation construction
capacity of the present time, if precast piles of 400mm or 450mm are adopted, pile sinking can be

smoothly done provided the proper pile driving force. However, the displacement pile foundation is

restricted due to the environment conditions.

SRCHEA TP ORI 5 DUME Al AT PEAN B S i 25, G ed ST i 8 Aoy T P o PRLAE 85 1) 7K
BT, AR R BRI ) £ B S SFUAE R Jt 4 B 5¢ i 28 KB L

Trial piles are suggested to certify construction possibility and construction parameters. Plate
loading tests can be made to find the vertical bearing capacity of single pile. The interval of trial

pile sinking should be more than 28 days after foundation construction of one building is finished.

2. HEHGE T AT B B 23549 %47 Analysis of foundation construction effects on environment

#
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K asid, HAEEANKG TR, MR TR A2 15 AR R 2, it T
e B TR, IR, IR BRI AR, DORERS ) FEASE 0 524

This site is open, and there are few piles under each platform, thus the displacement effects
from the foundation construction are not strong. As long as a reasonable construction procedures is
made, pile sinking speed is controlled, and necessary monitor work is done, pile sinking would

leave little effect on the environment.

FOT FiR5EWN

Four conclusion and suggestions

—. &it 1 .Conclusion

1. R R 50.77m LA L2 0T RIZ04 10 N2k, 1 ASEG, Mk H i sl SR E
WA 3 5 TRE BRI & 25 2B S MR ER SFRbe IR 4, Mk B IES ALK 5. K
6; KL ARE S WHE S AT S HUE IR 7.

We divided the subsoil disclosed within 50.77 on site into 10 strata and 1 lentoid. Components
and features of the foundation soil are shown in Table 3 and the Engineering Geological Section
Plane. The comprehensive mechanical properties of each stratum are provided in Table 4. The
parameters of foundation soil bearing capacity and pile foundation bearing capacity are listed in
Table 5 and Table 6. Refer to Table 7 for the foundation bearing capacity design value and pile

foundation bearing capacity parameters.
2. B, Sy i T KK 3.0m iy (SRR, H RSP I R /KA 3 AT
B 0.5m. 2835 i A b ZKOR e DG S it Pk

During the exploration, the average embedment of the underground water is 3.0m (Wusong
altitude). The usual embedment of the underground water level is 0.5m. The site’s shallow

underground water is not corrosive to concrete.

3. L BRI E, BRB Dby ARl K hiEAN AL, R
EDAASFIRE L S K W] . RAOE R 2R [ SR b, 98 6~18m, K 2.6~3.6m,
WAV R 1.0~ 1.8m, AR M 1) s A 33l ki s o3 A A G s, W55 6.0~
18.0m, & 2.6~3.6m. WHULTRIHYE] Pl LORYE L0 32, & KREROAN: —3h T
w5 # 3 UBTAL AR R TR I, S KRR AT, BNk, AN S, AR HE R
PRI FEA T )2

2
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There exist both plane and dark ponds in the site. Except power station, transformer substation,
first-phase water tower, oil tank, the other buildings are on the dark ponds more or less. Generally,
the rivers tend to flow from east to west, and from south to north. They are 6~18m in width, and
2.6~3.6m in depth. The muck depth of plane rivers are1.0~1.8m. To the west of the site, there is
a dark pond around the proposed production hall and the second-phase power station, which is 6~
18m in width, and 2.6~3.6m in depth. The pond refill is mainly clay with large contents of black
organic matters in the main production hall and new construction garbage with many broken bricks
in the second-phase power station. They are of poor mechanical properties and can not serve as the

foundation-sustaining layer for the proposed buildings.

AU TR L AR IR AT o
No underground obstacles are met during this construction investigation.

4. I ISR NIV, FRIEATIL N 7 B S BR 15m LA+ 78
R T BERAT N, AR L.

It is judged that the site is IV class. Its seismic intensity is 7 degrees. There would be no
sandy liquefaction under the condition of 7 degrees seismic intensity.

5. I HBRER 10m DA 1458 f B 230 ol 3 2VR S 3B AR /N IR 3

For the soil above 10m, the soil resistivity tends to become weaker in accordance with the

depth of the soil.

—. BT .Suggestions

Lo XA . DU SR — Ml — SRS B veiti, Ik LL@JZE o KRR
WILFF )7, FEIRMIE bR 2.8m o7, SR RS s R RO X, AR
IRBAT AR, BN, AR DR R AR AL PR

Stratum (2) can act as the natural foundation’s sustaining stratum for the light-loaded low

buildings and accessory buildings. The elevation of foundation bottom face shall be about 2.8m. For

the drain moles, soil replacement and cushion treatment, or shout piles are adopted by necessary.
2 A p R HILAC 400mm, LA R AERERESE ) 2, A 4 Wi N IR EEAE 32.0m

Fe AT YT A o
The precast piles may be adopted for the FAB: precast piles of 400mm in side length; the end
section of which reaches as deep as 32.0m with stratum (D), as the sustaining strata.

3. Byl o5 R HIA K 400mm, LAD o2 W ERERF )2, Bl 4 Wi A IR 31.5m/e
AT TR T o

The precast piles of 400mm in side length, the end section of which reaches as deep as 31.5m
with stratum (7)., as the sustaining strata, may be adopted for the CUB.

4, [T AN TR A AREE i 400mm, ULOE R AR 2, B 4w
TN IRE 27.5m 2245 [RTRH T BE

22 U 323



For the administration office buildings and engineers’ office buildings, the precast piles of
400mm in side length, the end section of which reaches as deep as 27.5m with the lower part of
stratum (& as the sustaining strata, may be adopted.

5. KFEAPEHIESITE, KA 350mm WFHEITHE, L@ ZH T EENEER ) )Z,
A AT TN LR 27.5m Zedy o FEGURHIZKIEBEFEEREAT B9 IH2, P E I B
Pile foundation shall be used to control the water tank’s settlement. Usually, the precast pile of

350mmm in side length, the end section of which reaches as deep as 27.5m with lower part of

stratum (& as the sustaining strata, may be adopted. In order to prevent unfavorable geological
conditions, concrete churning piles shall be taken, with the well dewatering method can be used in

enclosure dredging.

6. UNEFOZ T EAPEEFR ) E, HELK 350mm, Bl Wi A IR 27.5m foh
(IR g A o

For the gas plant, the precast piles shall be 350mm in side length, with the below part of
stratum (6 as the sustaining stratum. The end section reaches as deep as 27.5m.

7 A SR S0 RE N AT I T, e P A T iy S A 0 PR AR B, SRR AT

6 ) BRI i) S B MR S ST E e S 2 Rl B 28 KL b
The interval of the pile’s static load test shall span over 28 days after the end of the pile

sinking of one single building.
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