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Design of backfill materials for driving steel sheet piles and pile forming tests in
gravel layer

LIN Peng-zhen, MA Jun-jun
(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: In order to solve the construction problem of inserting and driving steel sheet piles in pebble layer of rivers, a new
type of lead-through backfill made of clay, bentonite, sawdust, cement and other materials is developed. Using the multi-factor
orthogonal test method, the influence law and mechanism of the components of the new backfill materials on the compression,
shear and impermeability properties of the backfill-solidified body are studied, and the construction mix proportion meeting the
design requirements is given. The actual embedding effect of steel sheet piles is verified through the field comparative tests.
The research results show that the content of silty clay has the most significant effect on the cohesion and compressive strength
of the backfill aggregate, while the sawdust content has the most significant effect on the friction angle and impermeability of
backfill aggregate. Under the maximum horizontal load, the average horizontal loading displacement, unloading displacement,

compressive stress and proportional coefficient of horizontal reaction coefficient of foundation at the steel sheet pile top after

construction of the same type of projects.

using the new type lead hole backfill are 46%, 28%, 1.39%, and 2.8%, respectively, of the steel sheet pile after backfilling with
actual embedding effect of the piles is better. The new type of lead backfill has the comprehensive advantages of convenient

0 3

Key words: steel sheet pile; pebble bed; guide hole backfill; orthogonal test; pile foundation test
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on-site muck, which proves that the new type of backfill has greater soil stiffness and stronger resistance to deformation. The
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material acquisition, convenient construction and good material performance, and can be popularized and applied in the
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Table 1 Factor levels of mixing ratio of the new backfill

K A B/% Cl% D/%
1 0.58 60 3.5 0
2 0.62 65 4.0 3
3 0.66 70 4.5 5
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Table 2 Orthogonal experimental results of backfill materials
w5 ESES PULSRZ fo/MPa PUBYSRE BIEFRK
'S A B/% C% D% 3d 5d  28d  BEIickPa WEESMe/() /(10 °cm-s 1)
1 0.58 60 3.5 0 0948 1.332 3414 62.98 14.47 0.032
2 0.58 65 4.0 3 0.582 0.744 1901 54.07 11.73 0.117
3 0.58 70 4.5 5 0296 0460 1.156 37.48 10.00 1.380
4 0.62 60 4.0 5 0.605  0.907 2.179 60.52 10.55 9.810
5 0.62 65 4.5 0 0439 0.674 1.875 46.08 12.57 0.061
6 0.62 70 3.5 3 0.281 0.400 1.132 37.79 9.15 0.451
7 0.66 60 4.5 3 0.532  0.705 1.781 51.32 10.58 0.152
8 0.66 65 3.5 5 0327 0.448 1.100 39.32 8.46 60.800
9 0.66 70 4.0 0 0248 0310 1.091 26.11 9.87 0.122
% 3 HEBERES
Table 3 Analysis of extreme difference of compressive strength (MPa)
3d 5d 28d
K2
HEA4 HWEB WHEC HWED HWxEd4 WEB HWHERC BWED HWER4 HEB HWEC BEED
1 0.609 0.695 0.519 0.545 0.845 0982  0.728 0.772 2.157 2.458 1.883 2.127
2 0.442 0.449 0478 0.465 0.662 0.622  0.654  0.618 1.729 1.625 1.724 1.605
3 0.369 0.275 0.422 0.410 0.488 0392  0.613 0.605 1.324 1.127 1.604 1.478
W7 0.239 0.420  0.096  0.135 0.358 0.590  0.115 0.167 0.833 1.331 0279  0.649

R4 HBHRESH

* 6 [EIARLEESIE 28 d BERBIRE D

Table 4 Analysis of extreme difference of cohesion ¢ (ypy) Table 6 Analysis of 28-day permeability coefficient of backfill
KPR WE4  HWEB  WEC  WED aggregate (10%em-s ')
1 51.506 58.269 46.694 45.055 Sk F% 4 % B K&EC WWED
2 48.127 46.489 46.898 47.722 1 0.519 3.341 20.437 0.081
3 38.916 33.792 44.958 45.772 2 3.441 20.326 3.350 0.240
e % 12.590 24.477 1.940 2.667 3 20.358 0.651 0.531 23.997
x5 NEBRRAREDT W7 19.839 19.675 19.906 23.916
Table 5 Range analysis of internal friction angle ¢ )
KFAM  HEA  WEB  WEC  HED 3 FBS|IFLEHERB TIEN
1 12.067 11865 10.690 12.301 3.1 IIEHR
2 10.755 10.921 10.716 10.487 SRR AR (70 m+104 m+-128 m+104
3 9.635 9.670 11.050 9.668 m+70 m) LGRS, MR SEA R Al AL R
Wz 2.432 2.195 0.360 2.633 Wi, ARG RABARIGE T, &G Z RN

2.3 FHES|FLEHERISIE NG

N T SREHT AL 5 LIRS B B AR, AR RREDS)
BHATBIE RZEERE, RIGE RURTR 2 Fon. &l
FHXTBIE RBINZE TS R IR 6.
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Table 7 Proportions meeting design requirements

N FETBE  fERBE PR 5 /MPa @ BIERH
KR c/kPa i

/% /% 3d 5d /(°) /(ecm?-s ™)

0.64~0.66 4 3 0.16~0.22 0.22~0.30 27.72~35.76 8.33~9.38 <1X107

N T AR EERNE S AR E R B R BTSRRI
K, BURKBEN 3%. N T liRFERRELE ARG
REIAEIRAL, BUEEBEN 4%, N TS RER
BELE A SRS JE SR AE 150~300 kPa P o £ 0% 1k J5 3R 15
(RHEFRL A LR 7 s

DRRARAE — 52 N iR 22 30 FE Y TG [RBEDR) E s A2
T REFE AR, HEFE R A T C & LRk IR B 0,66,
MRF LB E 68%, i LR 4%, FHRBE 3%,
ForE oy Lo SRR o R e A B 1) 5 4 B
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BE 0N To 6 F S 2R IV ELAR AR ML, £15 A SY295,
BN 9 m, MK 400 mm, #H%EEA
170 mm. AEFARIG IR S50 A B W 1 Fis.
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Fig. 1 Schematic diagram and layout of model parameters
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