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Abstract

Because the north coastal embankment environment is complex, with specific design and con-
struction beyond the status quo of the standard and experience, research on the northern coastal
related properties of subgrade soil has important engineering significance. A series of geotechnic-
al tests were carried out for the northern coastal subgrade soil, and a series of indicators reflect-
ing the physical and mechanical properties of soil were measured. The research shows that some
northern coastal embankments are coarse grained soils with high water content, low shear
strength, good permeability, poor compressibility and fast consolidation. It can provide the basis
for the improvement and reinforcement of the northern coastal subgrade soil, and also the calcu-
lation of the settlement of the northern coastal subgrade and the calculation of the bearing capac-
ity of the subgrade.
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Table 1. Liquid limit plastic limit joint test record table
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Figure 1. Diagram of the relation between the depth of the
cone penetration and the water content
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Figure 2. Plastic diagram
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Table 2. Particle analysis results
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PR/ mm R g INTRRLAR I R g INTF IR ) R R L%
20 352 3200 100
10 544 2848 89
5 832 2304 72
2 256 1472 46

1 512 1216 38
0.5 224 704 22
0.25 320 480 15
0.074 160 160 5
o 100%
0,
S0 ——
T 80% N
s 70% ——i{ L
wo 60%
A
Vi Z 50%
th n 40%
T 30%
B 20%
HoO10%
H 0% F T T T T T 1
20 10 5 2 1 05 025 0074
ki EH A2/mm

Figure 3. Grain gradation graph
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Figure 4. Relationship between pd~w
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Figure 5. Variable head test device
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1) GEBIASE BN, FAREES, £ T ENBEKAMIEA, HlrE SR ) ) m b, o
B, R RSB ARAE KA, KR N O HEN BT &
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Table 3. Data of variable head permeability test results
3. WAKSKSEMR IR YR

Vil ¢ A A TAKR el g KR 20°CH 55
FFah e, Zeak Find ¢ (cm) (cm) At h, ERM k, (cm/s)
16:06 16:21 900 665 650 6.86x 107 9.91x107° 5.66 x 107
16:21 16:36 900 650 636 6.86x 107 9.46x107° 541 x10°
16:36 16:51 900 636 622 6.86x 107 9.67 x107° 553x10°
16:52 17:02 600 900 885 1.03x107° 7.30x107° 626 x10°
17:02 17:12 600 885 872 1.03 x107° 6.43x107° 552x10°
17:12 17:22 600 872 860 1.03 x107° 6.02x107° 517 x10°
17:23 17:33 600 990 973 1.03 x107° 7.52x107° 6.45x107°
17:33 17:43 600 973 960 1.03x107° 5.84x107° 501 x10°
17:43 17:53 600 960 946 1.03 x107° 6.38x107° 547 x10°
17:56 18:06 600 727 716 1.03 x107° 6.62x107° 5.68 x107°
18:06 18:16 600 716 705 1.03x107° 6.72x107° 577 x10°
18:16 18:26 600 705 694 1.03 x107° 6.83x107° 5.86x107°
18:35 18:45 600 998 982 1.03x107° 7.02x107° 6.02x10°
18:45 18:55 600 982 967 1.03x107° 6.69 x 107° 574 x10°
18:55 19:05 600 967 954 1.03 x107° 5.88x107° 5.04 x107°
19:17 19:27 600 934 921 1.03x107° 6.09 x 107° 523x10°
19:27 19:37 600 921 909 1.03x107° 570 x 107 489 x10°°
19:37 19:47 600 909 896 1.03x107° 6.26x107° 537x10°
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4) JEONEEE Sy, HE ST SRS TR EOR A L A RR S, B 4% 25 kpa 50 kpa. 100
kpa. 200 kpa 5 100 kpa. 200 kpa. 300 kpa. 400 kpa jiti ill/E /7. & HE @ 852 BEIFE0F0 3R, LAZNT 0.02
mm/min 1185138 B 217

5) HIE R BB SRR, SEEYIEEYIMNE N 4 mm BT IR, D FRERME. 487
AR A o RTCEE R, BIY) R=BTYIA A 6 mm 4 1k

6) BIVILER, R BANRUK, BEIYI MR ), ik HES, B, e KR,

SOV BT AL T A

AL =20n—R ©)
X AL—BIU#(0.01 mm), 52 0.1; n——FREH; R—E R IEE 31N 1#% F it 5.
r=CR (10)

X 7 ——8IN y(kpa), THHE A 0.1; C—— 7L IE & £ (kpa/0.01mm).

PABYR F7 ¢ ANARRR, BIUIRIRE AL REALKR, 2l —aAL SR MZL, WK 6 fim. &AL —AL
KA ML BTN 7 (8 B (A NPT 98 s Jo I RIEAERT, EUBTPIALEE 4 mm %R BT R 31K
PUBY SR o

DAEE E R ) p ABEARKR, DUBTSREE S NALKR, K —iRXFEIPIBYRRE SR b, IRER—
Bk, WLELNWANEEA, DB EMEEAEEREN o WME 7 Fras. R FEAS 5 TR
S=c+otang, fEH c=16kpa, ¢ =11.3"

—EHAMT ¢ M g MHAK, TARPUBTSR R . AR 2R 00 (e TR AR BT B A

YR ) 5 EIA R ) ok FR i 2%
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60 L = 25kpa
® 50 ——— 50kpa
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= 40 |
_§ 30 | 100kp
5 / )
= 20 L
= / 200kp
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0
0 200, .. . 400 600 800
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Figure 6. Relationship of shear stress vs. shear displacement
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Figure 7. Relationship between shear strength s and vertical pressure p
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VR I 9 A R4 R M a,

a, = G % (12)
P~ P

X py——H— K J1E, kPa;
THELHE— 6 B 1 R4 i B, AR RRE 48 R m,

B =1t (13)

v
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S

LAFLBREE e WNAARR, 577 p JoBAlAR, ISR SRR Rl L. THEEAIEHC, o i

#C,
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VL 1 T I 4 R R C,
0848(Ef
,=— (16)
t90
7 _ hl +h2
W= " 17
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oo ——[E 45 FEIE F) 90% T 75 1N 8] s

IR4itas C, EHOR, LRRgEE, e 4 WRBERIRSR C EDT 0.2, NIREGgEL. [H4
R C, YT ER MR, 45 RPOM KRR 5), LghbR, MR A S5 KRBT LA
Wr, %% e B 2 BERLR 5] [6] [7] [8].

3. IhEE

AR 32 B R M BT i e 3 LA S W R A BRI L SR AR B T R ) S R e
TERFEN TARVERR, W UK R AR SR DA A B R SR, B SR

1) oAb 5 L8 TR L, SKE R, IR RIREKEN 20%, BAESKEN 20.5%,
WER A 30.1%, HBIRA 20.67%, BYEFEECN 9.43%, ABILIREHN 8.5, AR REN 1.86, AT HE
1.680 grem ™, BT HE N 1.604 g-em . AL Wi IE LT VR AR R 2%
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Table 4. Compression index under various pressures

4. BENTHESER

0 kPa 25 kPa 50 kPa 100 kPa 200 kPa 400 kPa
e 0.73 0.70 0.69 0.67 0.64 0.59
C.HC, 0.0215 0.0332 0. 0664 0.0997 0.166

Table 5. Coefficient of consolidation under various pressures

5 BENTHEZERH

p kPa h (cm) h, (cm) h (cm) t, (8) C, (107 cm%s)
25 2 1.9688 0.992 60 13.85
50 1.9688 1.9562 0.981 60 13.60
100 1.9562 1.933 0.972 60 13.30
200 1.933 1.8953 0.957 60 13.02
400 1.8953 1.8481 0.936 60 12.49
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