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A New Refined Truss Modeling for Shear—Critical RC Members (Part I)
— Its derivation of Basic Concept -
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ABSTRACT

This paper describes a new refined truss modeling technique derived based on the well~-known relationship of
V=dM/dx=zdT/dx+Tdz/dx in a reinforced concrete beam subjected to combined shear and moment loads. The core
of the model is that a new perspective on the shear behavior can be gained by considering the variation of the
internal arm length along the span, so that the shear resistance mechanism can be expressed by the sum of two
base components; arch action and beam action. The sharing ratio of these two actions is determined by accounting
for the compatibility of deformation associated to the two actions. Modified Compression Field Theory and the
tension-stiffening effect formula in CEB/FIP MC-90 are employed in calculating the deformations. Then the base
equation of V=dM/dx has been numerically duplicated to form a new refined truss model.
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Fig. 1 Typical geometry of various truss models
{a) Standard truss model, (b) Fan truss model
(Marti), (c) Truss model combined with strut-tie
(Walravan and Niwa), (d) Refined truss model
(Leonhardt)
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(b) Beam action (c) Arch action

Fig. 2 Mechanical interpretation of z%i—:and T%—i—
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Fig. 3 Possible types of mechanical model as a
function of dz/dx and dT/dx

(a) Conventional beam theory, (b) Actual beam-the

present model, (c) Simple strut-tie model

Htof X|Esks RC £ MER EoiA 2Ed 71Y A7 (TH)

ﬂ

915k ol 4 (o] 2k 43 ool Hvinw, @
e AuEe A3AFHY WEE dl/ddk ohid
2go)e] ke drdkd] BT A F 5 Ao 3
e, Fig. 3@el thekd 23} o], 23 w o|ge Wz
ol WA Vel s A A7el 22| 27t I
7| g ol(dz/de-0) AT AT 717 EARA o
B, A4 ude B Ag) s AFHrks o

o &ga), o) W sEzl-Ho] RUL(Fg,
3(c) ok A 7)o o AvATe uFsy BAE
A% A 7)TE nEdA @ 29 (dI/de0)olEhs
AE o 4 gk AR, 2 ATHE™D pa o
3%, Fig. 3)AY 2aE 4P A¥e A
d AadsE ) gasks A4 Yepd ogd @
Lo 2R 2aE YEAH)Y % He AR
g FAZ] AR 715E e “Bolm-ofy
tied-arch)”7h HA=o] A& Ao ALE A}
= 227 ouE Zai= Rolth wlehA Age] Ak
Bajel Ag A WAYZLS A (o] Jehil: nzg
AL A 7|79 ol {2 A A /) TE BF X
NA Agsjol & o7} oka sk

o,

—

¢

22 E2j~ YT 59

o A dAUSE, Ty 89%
T Agsta, FaYE 39S 992 ¢
ZH83h= 15 $&FAl(uni-axial compression
member) 2 ©)/38telRs B BdE 7HE A4S0,
Fig. 49 Yebdl Az 2o] HAL A& A (inclined top
chord), 3F&A(bottom chord)?} HHT 24 (membrane
shear element)?] 3848 TFAlEH EAEZ 2 (smeared
truss) 2 o]dst & 4 Qo oleig RdH9 5HL

& V.
Inclined | dr m‘ l‘—c'
o —fe——
Chord ¢-dcC ° 4——/{9,?5”“ _ __
T
Membrane N ’ N
= , 14
Shear . g l ’
Element N 4 /
6
TP —— n
dar
Bottom .p = n
Chord T1_47T \ ; T

dx |

Fig. 4 Truss modeling with inclined top chord
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Fig. 8 Concrete material laws proposed by Vecchio
and Collins(1981)

(a) Average tension stress—strain relationship,

(b) Compression stress-strain relationship,

(c) Load-deformation relation for a direct tensile
members(CEB/FIP MC90),

(d) Mohr’s strain circle
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