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Analysis of Bearing Capacity and Stability of New H-type Lattice Beam

LIU Mengyuan, LIU Zhangrui,ZHANG Yang,MA Pengli

(Xi’ an University of Engineering, Xi’ an 710048, China)

Abstract; Traditional concrete frame serves as a primary protection against shallow instability of
subgrade slopes, yet it consumes excessive concrete during construction and its potential adverse im-
pacts surrounding soil due to its substantial self-weight during service. To address these limitations,
this study proposes a novel lightweight and modular prefabricated H-shaped lattice beam structure.
By optimizing the cross-section shape and adding slot structure, the self-weight of the structure is
significantly reduced and the mechanical interlocking with the soil is enhanced. Comparative analy-
ses of slope performance are conducted through compressive tests on H-shaped frame units and
three-dimensional slope stability numerical simulations, evaluating three scenarios: unprotected
slopes, cast-in-place frames,and the new H-shaped lattice system. Experimental results demonstrate
that the proposed structure achieves a compressive bearing capacity of 754 kN, representing a 9. 8%
improvement over conventional cast-in-place counterparts. The numerical simulation shows that the
stability coefficient of the new structure slope( F, =1.65)is 1.2 % higher than that of the cast-in-
place type(F, =1.63) ,and the extension length of the plastic sliding zone is reduced by 29.5 %.
This structure has the advantages of lightweight, convenient construction and economy , and can pro-
vide an efficient solution for shallow slope protection projects.
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Fig.1 H skeleton slope protection diagram
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Fig.2 Arrangement of measuring points

2.3 RBIR
EvuRiiBupop iR Rtk e k- SR NIl kWil
AR 53 8, BE40L H RUAR A AR SR T AR R 32
AN 2] AT, 5 BTG 2k 3B FROR 2 fiE
Ty AR AT, 442 H B F ARis
FHIF )32 J7 e, BRI TOU 2RI 1,
1 RBTRS%

Table 1 Classification of test conditions

T 1 T2 TM3
PO s EEEE Y 8793 X H ARG R X H AR g
A i o 7 2 2R RIS I %
WL LWL
2.4 mEFEAHR

2.4.1  FEE

TG E 5 3 Pk T, W 1, R AT At N
Ji () ERE (B 1 min, Bl 5 D052 91 12 S 454l , [R) A
BN R TAE R AL, #5 & I8 N S i
AbFR | AR PR SERE 5 O ] IR

®2 WERE
Table 2 Preload test
T 4% Nz fE/ kN [R] I 6]/ min
1 1 1
2 3 1
3 5 1

2.4.2 1EAXmzEk

TER N, R RS AR AR S S
I INEETT I, B e NN T FH R, 2 45 1 inn 2%
J1,BNE S KN B AENEL S min, 105 Y R A

(IR AR TG O, BRI, ARG 5% A
Bl ing , (i3 KN 0. 05 mm/s, LAFREL
ANBAAT RS RN 2R 1 Bk | 5 I R A A T
FEL S OURSA R IO AT R, I 3 T R4 RN R T, in st
ORI, LA S 3000 5 658 Ay o %) 06 P ey 2 7R SR 40 it
AT RIS, R W e S B A28 0 i 8 | LA
fEJG LR T ANALBE R B Z5 T far 284 F T (19748
TEAF BN F0 00 S F Rk B AT E , 7 #0028 58 5
Ja A —E (45 B4 B [B], B AS 2B F 10 min, WA
P8, g s as = A fk JRAE I

3 REERESH

3.1 HESZEREITHIIRES
B3 ~5RIKEBRT T 1 2 T.003 5
m# s

(a) FFIEIMER (b) IR P
B3 TR1BZEmEITE
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Fig.6 Load-displacement curves
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Table 3 Parameters used in calculation

ZH +ik B
HE/(KN-m™?) 16.9 24
BPEAR i/ MPa 30 30 000
THIA 0.3 0.2
K% J1/kPa 20
EERE S/ (°) 21.8

HAARREIY R K APy B E 7 B

\Q'Q&

Pl ez
BERR

(b) HEh B4

B7 B AR R

Fig.7 Slope geometry models sizes
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