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Analysis of the Internal Force Calculation Method of the Prefabricated
Prestressed Anchor Cable Frame Beam

Du Changhong, Li Lingjun, Zhao Dan
Tianshui Normal University, Tianshui, Gansu 741000

Abstract : Due to the different reaction curves of the foundation and the different factors considered for beam
deformation, the Guo’ s table method for solving the internal forces of prefabricated prestressed
anchor frame beams on elastic foundations is not as accurate as the theoretical solution of
Timoshenko beams on elastic foundations and the finite element method on elastic foundations. This
article suggests using the Timoshenko beam theory solution on elastic foundation and the finite element
method on elastic foundation to solve the internal forces of prefabricated prestressed anchor frame
beams. The comparison of the internal force calculation results of prefabricated prestressed anchor
frame beams shows that the maximum bending moment and maximum shear force of the frame beam
increase with the increase of beam length. The conclusion of this article provides guidance for the
calculation of internal forces in prefabricated prestressed anchor frame beams, and provides a force
for the promotion of prefabricated structures.

Key words : assembled frame beam; internal force; calculation method

3I5;

RO TN ) RS G ARIE T H AR, 20 40 00 4R, THN ) i SR MELLR S A ARG 2 8 A T em T e 558 55 VAR
FET 500 kN ZET m i e E A =R T, B RS E A H A PCHERS JEHET T 850001, JFEid = ilie /e in 451
hgE. X4 P FLACSD HAn Tl SR G A SR AL AR B P B TAUEASL, JERTRAEREEAT T oIkt Eam Vil
A BRTCAE T = N ORISR Z O] D R e R e R, IR ANSY SEEFE T TR R SE A R AT AT
ko 2R Y R RS TP Y TR S R T IR TR SR A R R . S, FRTE ARG TR 2R %
TGRS BRI ZNESE RN T P30T ARSI RS HESR it T TR ) B NS R =R N 0 TS5 3%
PR LR PCERE, Pk OR SRR A O B A RRITYE, S RRIRAE R, TN RS e
NI BT AR B .

—. WHRANIHERE FRE—FR (E ), B+ R R P R B 2T
IS 1 M A TR SR 0 e A3V T3, PR R E , RIINTE
e IR g va U eI EE R T e 1A S 1 SR 2 R YAl 1 SO b G B S E e ) SR

* EFE A MK (1979.10) , %, Rk, WEEFHRIUREA, HHERAKTRAESE, AEHARE, BlHEK, HEIH: EHTE.
HEEUH: HRAYETUFELTA “LRAFNNBRIELENETRLE LD MEREARR" (2022B-165); KRERATE “KRUERXBEEREREEFHR"
(CYZ2020-02) ; BRERFHE “BIMBARERBERXEMNTHMA" (CXT2019-41) ; HREAYET2021 FESEFRAFELTE (2021B-202),

20241093



IEi855LE | THEORY AND PRACTICE

/I/[/(/LJG/LLL_)‘{TXO

Xn

> E2 SRR EMER IS HE

> B 1 RIERR

PERE. METUHIRN T SEROMER I, SHIE T #5340 77 R R
AR AT AR A K
(—) eppEsthE FRERRE Y
IEFEMRHHE R S T BLR, SRASTE o 51 o (5 1 il A
W, MR R PRI, 3B n=20, JEITZIT, 43
A 2,
(1)

X, =q +a1§+a2§2 """"")‘loflU

IR R PO A A LUCR A L (L T 85 1,

3, R RET R WAL, T RAFIE ) A A B 23
W77

zé‘hXi_Yﬂ_ak(pO-'—Akp=0’itq]k=1525"';n (2)
-1
ZXk_ZPkZO (3)
k=1 k=1
(4)

ZOthk - ZakPk =0
k=1 k=1

X, Oy AL TR REL A BT X TRk A
RT3 Yoo pon FIRFEENFE S o B k ROZEBN IR Py
R AT

(=) e F SRS RIEIOHR

LA AL R SCra RIS, RN T R A A B
P,

SCHE/RH SRR B T A - 3R T AT — R, 5%
JI&Z E S BRI L, i S HA S A e P SCRR
ST AN 3,

YRR RGBSR . OBTERTE B RO 20 P
W, AT, QF EI A EE IR NERE, Sl
Seal B HUO TR ARTE SR TR L, R AR, AR R

o 1111”1

W 7

> B3 Xr/RittEEE RS E

094 | ENGINEERING TECHNOLOGY AND QUALITY MANAGEMENT

[ SHBLSTEAR A, S HERAERI RS TR, R T R
ARAGAREA AL T o
d'o kD d’w N
' C d "
K, DARKHTERIL; o AREAF; x0T RN HIZ
HOICHEARR sk NHIBERAL COMRARPTINIE; ¢ o3 LA,
(=) @istE FHERTE
UL R SO /R BE 5P g TSR SR B S
B — R AR T
RAETH % 1 5T 2 AR &, BET R AR TH RN
To ZNEBRZIAMIRER, Wil oo, oo
JERERIT

D d*q
w:quﬁ (5)

7 Xt
K] - 2E,J| LB Lo i
¢ L -7, —Lp, 7
LB, TCa, -LB ILq
. chAshA —cos Asin A chAsin A—shAcos A
, o= L0, = A
A sh*2—sin® 2 : sh*A—sin® 1
ch’A—cos® A 2shAsin A
B=—3 ) 12”32: 2 ) ’
sh*A—sin” 4 sh*A—sin” A4

N :2(0!1,81 _azﬂz)ﬂ/z:z(alﬁz _azﬁl)

LK e e PR
A=5L ,4E,,J’ LARIC, KOAHIEEREL, B RAsE

R, TR
=. Sl

FeMTAR, D RIER R, —F 5, #r LU
PERIEE b — 0, R RIE A A AE T, RN R
WIS e O SRR A A 4

BB UIHER, B — 8 200KN, TR ) BP=AE
B2 HE Mo=35KN+m, HiE:Z 40— Ky 300MN/m’, kel

> E 4 IR EE

50

——BEREE
—m- PR

2
3 o BT e
= R
® 30 ® oo — BEES
P —a AR
o EWRE
20 80
25 3 35 25 3 35
R /m IR E/m

> [E 5 REITES AR STREIREAEE > [E 6 TR E S ERSTRHEIR &R



7000MPa, #4405 2.5m, 3.0m, 3.5m, MFPEHIEE 2L T
Fek, PORFEREIIC IR, AIRITE, SRIGTH R RS 5
FISFHm R A 6. HIES., [ 6 W A1 i K ek
BT B A TS A

R =R 7 IR AT R T R KA RS, K3y Ay E 67
A, R b CER SRS I P LB R B R ST
fEEANSRE S AT BRICIAR,  BEAE TUH SR B T 9/
SRR T 37 (B S ) A S R T (e A T LI 5 i
R HE LRI IR AT S, BT

—, SR ST I AU S R R AR T
WIER 37T, SHBER TSR i — @ 2 0. PR e f
HNG ARSI TS, SR SCOU/RH-IBHER, 25 i it i — %
WIFEN 152 KR, &R BOBIT SR ) i 51
Tiik, B ISbR AR

SR

T, SRIRETHIRA LY 8 ALY, HERASLRAE
TN, RASEIEMZZ . PRI R [ I 25 8 A T AT D)
B, SRLEATVERL . ARICEFIE T RS AT 5
DIEIE . SiAY, SRR RAEL .

b, AR A A E A R R s A
LA RICHE SRR A M AR AR RN T

N

(1) RN A ZEAR R B B 38 A5 1
WG, T S b R A L L E Ak B A
F: EATIRI TR %

(2) ZEMATHR A R ERR A S Ky & bR
TSI ANTTAE A

(1565, ELH, Bk, % 500kN &HiHlmimiEE LS M STRNA [Cl /hE AT LER S, 2015F2E TRH-TAREEIH. Jtat. (i

JREAAR) SitHS, 2015: 6.
204 FHNRRE LA E AR AR TS (D], B PERIZGEARSE, 2015

34 U R U R R SR ESE (V] TR CAEREHE TR |, 2012, 39 (12) @ 36-39.

51YIN J H. Closed—form Solution for Reinforced Timoshenko Beam on Elastic Foundation [ ] ]. Journal of EngineeringMechanics, 2000, 126 (8) : 868-874.

[2]
[3]
(4125011, Bk B i I S R S SR T S [T ], TR ER SR, 2014 (11) « 60-62, 66.
[5]
[6]

6]YIN J H.Comparative Modeling Study of Reinforced Beam onElastic Foundation [J].

271.

8
OV ELRSE BT (D] dent: dfERzEmREL, 2015,

[
[
[
1OV AEARFIZE . AR EFM (1) M. dbnt. ARl HiH:, 1983.

Journal of Geotechnical andGeoenvironmental Engineering, 2000, 126 (3) : 265—

TV, SRR A TS [T ] SBOKFI R AR, 1997,30 (2) « 45-48.
| BB, ST PR RS AR AR TN T A SN AERSZ A AE AT [ ). iR, 2021,61 (11) : 78-81.

2024111095



