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Experimental Study on Flexural and Shear Behavior of

Full Precast Splicing Channel-shaped UHPC Beams
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(1. College of Civil Engineering, Hunan University, Changsha 410082, China;
2. Hunan Provincial Key Laboratory of Damage Diagnosis for Engineering Structures (Hunan University) , Changsha 410082, China)

Abstract: To apply the UHPC elements in building construction, this paper proposes a fully prefabricated
spliced channel-shaped section UHPC beam. The beam is designed with bolt ribs that have through bolt holes. Two
ribbed channel-shaped section beams are installed through forward and reverse splicing to form two kinds of fully
assembled combination connection modes of beams and columns, i.e., I-type and box—type. To study the bending
and shear resistance of the spliced UHPC beams, three beam bending experiments were conducted, including cast—

in—place I-beam, box-type spliced beam, and I-type spliced beam. Through the bending test, it was found that the
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stiffness of the spliced beam was slightly higher than that of the cast—in—place beam, and the bending capacity of the
I-type spliced beam was higher than that of the cast—in—place beam, thus proving that the bending resistance of the
UHPC spliced beam was better than that of the UHPC cast—in—place beam. To study the shear resistance of the I-
type spliced beams, shear tests of nine I-type spliced beams were completed by setting different shear—to—span
ratios and stirrup spacing through orthogonal test design. The cracking load, failure loads, deformation, and crack
distribution laws were obtained. The shear test revealed that, with the same stirrup spacing, the failure mode of the
I-type spliced beam was diagonal-compression and shear—compression failure, respectively, as the shear—span
ratio was increased from 1 to 2 or 3. For the beam with stirrups and the same stirrup spacing, the larger the shear—

span ratio, the lower the load—carrying capacity and the better the ductility of the channel-spliced beam. Moreover,

the stirrups in the beams had a restraining effect on the development of the main cracks.

Key words: prefabricated splicing groove UHPC beam; shear span—to—depth ratio; stirrup ratio; bending

strength ; shear strength
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Fig.1 Full prefabricated slot beam splicing concept map
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Fig.2 Single grooved beam
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Fig.3 Dimensions and reinforcement details

of bending specimens
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Tab.4 Design parameters of flexural test beam
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Fig.4 Flexural test loading scheme and measurement

point arrangement
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Tab.5 Design parameters of shear test beam
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SSR2-SS100  2.113  ¢6@100 1 800
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Fig.5 Dimensions and reinforcement details

of shear specimens (unit: mm)

1) BT L AU B0 AR 4R o 210 F A S R R
MEKRZFZE =R LA 9% F 1.2.3, 40 5%
7 A FH A R AR AT Hh ) ELAE FH A5 5 S 88 =22 8] TG
VERSAERD AL & A AEAR AR ) BAE RS
SCPEZ A I = Fh T 5L

2) g AR B T = A4y =X, BD
TCIE A S E £6@100 ., £6@200, 435X 1 = Fh it 4

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Fp :0%,0.47%,0.94%.

SR U g % R B n 28 XA T e 5 U B 1Y
TR, e a4 ) S5 T R 2 e i 4 SBR[
BYES T 1956, SR 5 B i 50 (R R ) i 2l
Pl 7 5 . AE B R RIUIN A8 A7 X ] ) SR RS R A
MR T, I AE 3 S BT A B AR T, an A 6 T
JE MR T BT 0 A8 R S R B 4 A TR N AR
R R R S A G A R AR R, Sk
LRI 52 R % 2R A A B A A A A A N AR
Horpr oj 2 35 B5 B W ASOR BE 0 A8 B, A B BT IR
ZRTH T 70 mm L 120 mm 170 mm KK 954 1 2.35¢]
BT BY B B A S e, DA SR 2R N AR S AR IR
9 1.2.3, FAARGE A B ARG R 5 g s ik sk
5 25 B EFT IV AE F, SRS il A SR AT R AR B4R N L
BTRIRN1.3.2.4.

B 6 HI Rk &AM A E (SSR2 L)
Fig.6 Shear test loading scheme and measurement

point arrangement (SSR2 working condition)
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Fig.7 Curves of load—deflection
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Fig.8 Final failure mode of bending specimen
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Tab.6 Principal character of bending test beams

[EviE e Lo L1 12
TP 24T /KN 91.9 88.5 80.8
] fiE e P RN R PG 5 5 P A s )
TFELRY B N ) e
JAl FIRCE i AL EIRELS 3
i I /mm 0.09 0.04 0.035
ML RN E  BE HHBUREF AR R WG 7 SRR RO A AR MR A e
et A 2 /k N 236.8 194.8 218.2
Ji i B Bt . e ) ) .
MG IR I es Ak Rk o b il B — Ak sk
PRI B A Riligle th U T 4% 32 A0 4E RTG TR+ A GETGUIATRBE + B B
LAk 2 JE X IREE R R 32 JE X IREE + TR R R X R BE £ R 1
DA 47 480/ kN 255.7 223.9 273
WAL EPEE /mm 82.96 74.09 88.59
F B SHL 8 7 7
AL 555 /mm 8.2 7.6 8.5
e BR 7T 2SR /kN 258 258

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



7

JE 245 A U DHERETE UHPC 22505 5089 PERB IR 58 7

ZE LRI, LO L1 L2 B2 1) T 24 g 28028 s /)N
Jit AR AT 28 LO B K L1 e/, WA for 2 5 e X i vp
PP 12 5K L1 /)N, FLAT S B ey 20 S (R 4%
IR R /N . L1, L0 L2 FR i) 24 4% 5 Al Bl Fe AR —
SO H R K L4E 50 B W K, S 2443 BLAE
B Z I RO R B TR B RR A A e B R
M. 5 — % T 5% UHPC 2 LO R [H A2, Lo 5 55
IS AL B AR T L1 L2 R P 5 s
Qb Ay AR Yy, B S A B ) BRI AR ) 550, 10 B A
Fohy A TR D4 S W A B R R TR L O ELBELAS T
PBEN K .

3 mEERRRERSSH

3.1 R
3.1.1 RE 35 B A -2 B

P19 Sy [vi] — i 777 1] BB AN ] B9 1255 LU S8 (%) g 2 -
PR M2 . AR IR FC SR ), G0 HT 5T 7K 48 07 Bl 59 95 L
BRI/ . BT S R L SRR T R, B
ZONRUEREIR s BT H b 2 31, R 5L 3 R 5 R R
X T JCHE i 9%, B 5 b oA 2 I, RSV R b B S L
L R AE P Fe 22 X T IR A G R TG A A [
AF, B 25 LB K, R DFE 2R PR By . Gk (13 ] rp
L1 BYE5 LR 313, A 2848 B 98 B R Rt

(a) AN[R]STBE LU R JCRE A2

()~ [) 99 25 LT 4 A3 [ 12 100 mm

W PRI AR, R R IR . AR S SS3 R B R AR
BY 5 LR 3.17 (SR B AR I S AT ) |, {0 L
IR B Fe e 3R, O H L rh m AR i e 2% 32 R 4 4
A B KT SSR2 R A, 156 B U842 Bl 0 A7 7F , BHAS T
SLEE I A A A PN ) A, AT - it
25 SS2 RN

3.1.2 R 56 A5 18] BB B A7 B35 F W &

10 Sy [R) — 57 85 bb AN (5] 46 A5 8] 5 R 22 04 far
PN . AEBYES LR LRI 2 A L S AT AT BE
4200 mm B, 5 A5 XA TR 942 92 1) 7K 38Ty S e M BT
BRAS K, {EL T A 4 73 ot 3 2485 10 K e LA A A 24
SR T 5 4 7555 18] 55 100 mm B, 4868 735 £ 32 4 7K 2% )
P e 98 KAV S P A BT AR 4 457 1] 85 R 200 mm B
i 73 1 S 1) A B T B R /N, HLBT B EE R 2 B R Y
TEPE R A PTRRAR . ZE BT Lo 3 1R LT, il A 7]
FE A 200 mm B, 4 A7 ol 22 19 A 48 7 B8 v A R AH B
P A/l 4 A5 ) SR 100 mm IS, 40 7755 e 22 114 AR 2%
J R VA R R R DR R Sk i A 3
HPB300 24 17 , Hi %) UHPC 2241 85 4 FH A B &, itk
BF UHPC 14 R XS 32 (0 BT PE BB SE i 38K, 43 B vl
SSR3-SS100 % UHPC M REH: 2 . K19 & 10 il %01,
SSR3-SS100 %2 414 376 1 F F At B UI 5%, 15 BH 46 A7 [1)
FE R 100 mm B, A SO0 52 45 48 AR 5 A0 s HL B
5 LR 3, R A B T DR G R

() /NTRIBY 5 Fb T 4l A7 A1 #E 200 mm

A9 RE 3% b # -1 v

Fig.9 Load-displacement curves at different shear span ratios
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Fig.10 Load-displacement curves at different stirrup spacings
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Fig.11 Final failure mode of shear specimen
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Fig.12 Shear failure between flange and web
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Fig.13 Load-strain curves of web UHPC with different shear span ratios
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Fig.14 Load-strain curves of UHPC with different stirrup spacing webs
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