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Abstract: Due to the highly uneven distribution of lateral stiffness between the upper grounding side
and the split-foundation side of a split-foundation reinforced concrete frame structure, the "half-layer
yielding" phenomenon occurs in its upper ground plane, which undermines the overall seismic perfor-
mance of the structure. Based on the design concept of uniform lateral stiffness in the upper ground
plane, an upper-ground isolation structural system was established by installing isolation bearings at
the base of the upper ground columns, with horizontal stiffness close to the average lateral stiffness of
the split-foundation side columns. The distribution of column shear forces, maximum interstory dis-

placement angles, and plastic hinges in the upper ground plane under earthquake was analyzed, and
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the influence of isolation bearing specifications on the seismic performance was investigated. The re-

sults indicated that using isolation bearings with horizontal stiffness close to the average lateral stiff-

ness of the split-foundation side columns could significantly improve the uniformity of column shear

force distribution in the upper ground plane, reduce the maximum interstory displacement angle of this

plane, and prevent severe local damage to the upper ground columns, thereby lowering the risk of lo-

cal structural collapse. In design, the damage level of the structure under rare earthquakes can be con-

trolled by adjusting the ratio of the stiffness of the selected isolation bearings to the average lateral stiff-

ness of the split-foundation side columns, thereby enhancing the overall seismic performance of the

structure.

Keywords: split-foundation frame structure; isolation bearings; seismic performance
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Fig.2 Typical structural elevation and reinforcement
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Table2 Selection of isolation rubber bearings for each

model
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columns of each model under elastic response spec-

trum analysis
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Table 3 Selection of seismic waves for each model
AR AR /s I i b 72 95
S6_D2_K4 0.906 RSN3. RSN6, REN2
S7_D3 K4 1.002 RSN3., RSN5, REN2
S8_D4 K3 0.919 RSN3. RSN5, REN3
S8_D4 _K4 1.091 RSN2., RSN5, REN2
S11_D4_K3 1.111 RSN2., RSN5, REN2
S11 D4 K4 1.229 RSNI1., RSN5, REN1
S12_D5_K3 1.24 RSN4 ., RSN5, REN1
S12_D5_K4 1.417 RSN1. RSN3. REN2

x4 MEFHEER

Table 4 Information of seismic waves

s HEEIC AR b AR Hb R R /s
San Onofre-So
RSN1  Borrego Mtn . 6.63 45.21
Cal Edison
2516 Via Tejon
RSN2  San Fernando 6.61  70.19
1%
Cedar Springs _Al-
RSN3 San Fernando 6.61 14.74
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Friuli_ )
RSN4 Codroipo 5.91  33.57
Italy-02
Imperial .
RSN5 Chihuahua 6.53  51.59
Valley-06
Imperial El Centro
RSN6 . . 6.53  39.10
Valley-06 Differential Array
REN1 — — — —
REN2 — — — —
RENS3 — — — —
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Fig.5 Fitting of seismic wave response spectrum and canoni-

cal spectrum
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columns of each model under rare earthquakes
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