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This review outlines wood concrete composite systems for structural applications in buildings
and bridges. The discussion classifies systems by timber product, including logs, sawn lumber, glued
laminated timber, laminated veneer lumber, and cross laminated timber, and explains how a con-
crete layer coupled by shear connectors assigns compression to concrete and tension to timber to
raise stiffness, span capacity, and floor or deck performance. The review compares common con-
nection strategies and summarizes the design checks that govern practice, with serviceability and
long-term deformation controlling building floors and fatigue, moisture, and waterproofing details
controlling bridge decks. Evidence from recent studies shows that composite efficiency depends on
connection stiffness and ductility, that vibration and acoustic targets in buildings can be met with
measured connection properties and calibrated models, and that durability of the interface is the
decisive factor in bridges. The paper highlights needs for verified long term models that couple slip,
creep, shrinkage, and moisture, for connectors with stable performance in aggressive environments,
and for clearer guidance for modern panel products. With careful selection of materials, connection
detailing, and protective measures, wood concrete composites can meet structural, serviceability,
and durability targets across a range of spans and exposure conditions.
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AEPEBOBETOHHbIE KOMMNO3UTHbIE KOHCTPYKLIMW 30AHUIA U MOCTOB:
OB30P COBPEMEHHOIO COCTOAHUA

1O Baii
BpecTckuit rocyapcTBEHHbIN TEXHUYECKUI YHUBepcuTeT, r. bpecT, Pecnybaunka Benapycb
e-mail: 18206599529@163.com

B daHHom o0630pe paccmampusaromca 0epesobemoHHble KOMMIO3UMHble cucmemsl, rnpume-
HAeMble 8 HeCcywux KOHCMpYKUuuax 30aHull u mocmos. B pabome npedcmasneHa Kaaccugpukayus
cucmem o muny Ucrosb3yemeolx 1eCOMamepuasnos, 8Kka04Yaa bpesHa, nuaoMmamepuansl, KneeHoe
depeso (glulam), 6pyc u3z kneeHozo wnoHa (LVL) u nepekpecmHo-kneeHyro dpesecuHy (CLT). Pa3b-
ACHAemMCcA NpuHyun coemecmtol pabomel, npu Komopom 6emoHHsbIl caol, 06veduHeHHsbIl ¢ ope-
secuHoli npu nomowu ceaseli cosuza, 80CNPUHUMAeEmM cxamue, d OpesecuHa — PACMAXEHUE, YMO
110380/19€m M08bICUMb YECMKOCMb, y8eau4ume rnposaemsl U yay4wums 3KCrayamayuUoHHbIe XapaK-
mepucmuKu nepexkpsimuli Uuau MOCmMoB8020 NO/I0MHQ.

B 0630pe nposodumcsa cpasHeHue pacrpocmpaHeHHbIx crnocobos coeduHeHuUsA u obobuiaromcs
pacyemHsie nposepKu, ornpedessroujue UHHEHEPHYIO MPAKMUKY: nNpu npoeKkmuposaHuu rnepexkpsl-
muti 30aHuli onpedenaowWuMU A68A910MCA IKCNAYAmMAUUOHHAA NpueodHOCmMb U 8s1umessHble Oe-
gopmayuu, 8 Mo 8pemsa Kak 0718 MOCMOBbIX KOHCMPYKY UL KAK4eB8bIMU (haKMopamu 8bicmynarom
yCManoCmMHaA NPOYHOCMb, 8/AHHOCMHbIU pexcum u 2udpoulonayus. [aHHble nocneodHUX uccre-
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0osaHuli Nokassiearom, Ymo 3ghcheKmu8HOCMb KOMMO3Uma HanpAmMyr 3a8Ucum om xecmkocmu
U naacmu4Hocmu coeOuHeHul; ycmaHo8s1eHo, Ymo HOPMamueHsie noKkazamesau rno subpayuu
U akycmuke 8 30aHusAx mo2ym 6bimb 0ocmuzaHymel Mpu UCroa6308aHUU U3MepPEeHHbIX Xapakmepu-
CMuK coeduHeHul U omKanubposaHHbIx modesneli, a pewarowWum akmopom 001208€4HOCMU MO-
CmMoe A8/a19emca cOCMoAHUEe KOHMAKMHOo20 uHmepgelica.

B cmamee noduepkusaemcsa Heobxoo0umocmes paspabomku eepuduyupo8aHHbix moodenel
0numensHol pabomel KOHCMPYKYUl, y4umel8arowux nooamsaugsocms coeduHeHul, nosasy4yecms,
YCAOKy U 8/AXHOCMb, @ MaK#ce nompebHOCMb 8 coeGUHUMesIbHbIX 31eMeHMax co cmabusabHsIMU
XAPaKmMepucmuKamu 8 a2peccusHoix cpedax u 8 bosee YemKuUx peKoMeHOaYUAX 10 MpoeKkmuposa-
HUK Cco8peMeHHbIX naHenbHbix uzdenull. Mpu npasunsHOM nodbope mamepuasnos, KOHCMPYUpPo-
8AHUU Y37108 COEOUHEHUSA U MPUHAMUU 3aWUMHbIX Mep 0epesobemoHHble KOMMIo3Umbl CIOCO6HbI
obecrieyums mpebyemoblie NoKazamesnu MPOYHOCMU, SKCAyamayuoHHol npu2odHocmu u 00s20-
8e4YHOCMU 8 WUPOKOM OUana3oHe rnposaemos u ycaosuli aKkcrnayamauyuu.

Knrouesolie cnoea: 0epesobemoHHbIe KOMMIO3UMmsl, KieeHas dpesecuHa, winoHoebil bpyc (LVL),
nepekpecmHo-KneeHas opesecuHa (CLT), coeOuHumMenoHbie 31emMeHMbl, IKCMAYamayuoHHAA Npu-
200HOCMb, MOCMGI.

Introduction

Wood concrete composite systems pair a timber element with a concrete layer through
shear connectors so that concrete primarily resists compression and timber resists tension, enabling
higher bending stiffness and load capacity than non-composite layers while improving the vibra-
tion and acoustic behavior of floors and the durability of bridge decks [1]. In buildings, designers
often mobilize a concrete topping that is already needed for leveling, services, fire, and acoustics
to achieve longer spans with controlled deflection and comfortable floor response. In bridge decks,
the concrete layer distributes wheel loads and shields the timber from wear and weather, while
cyclic loading, connector fatigue, and moisture management become decisive checks for service
life and maintenance planning [2]. Across both contexts, simplified mechanical models can guide
preliminary design, but long-term behavior is governed by the combined effects of connector slip,
concrete creep and shrinkage, and timber moisture variation, which motivates refined numerical
analysis when plate action or time dependent effects are critical [3]. Connection technology remains
central to composite efficiency and constructability, with current research focusing on notched
interfaces, inclined screws, and glued in rods as well as their performance in demanding environ-
ments such as fire, where detailing and robustness strongly influence reliability [4].

Experiment section

1. Sawn lumber with concrete

Sawn lumber and concrete connected through screws or notches are widely adopted
in building floors because the concrete topping that is needed for leveling and acoustics can be
mobilized structurally to raise stiffness and control vibration while keeping construction practical
at medium spans [5]. Recent system level studies show that the composite response is governed
by connector slip and serviceability checks, and that calibrated vibration models can reliably predict
footfall performance when the connection stiffness and damping are measured on representative
push out tests [6].

2. Glulam with concrete

Glulam combined with a reinforced concrete slab provides a robust option for longer spans
and bridge like actions because the timber carries tension efficiently while the slab adds compres-
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sion capacity and a durable surface [7]. Experimental and analytical work on beams with ductile
connectors shows consistent gains in bending resistance and deformation capacity when connector
detailing ensures slip control and post yielding ductility under repeated loading [8].

3. Laminated veneer lumber with concrete

Laminated veneer lumber offers high and uniform in plane stiffness that benefits one way
and two-way plate action when composited with concrete, and full-scale tests confirm that plate
behavior can be exploited when support conditions and connector layouts are tuned for two-way
load paths [9]. Lightweight beech LVL slabs with efficient steel tube or similar connectors demon-
strate that weight reduction and span increase can be achieved together if shear transfer and
orthotropy are explicitly treated in design models [10].

4. Cross laminated timber with concrete

Cross laminated timber and concrete composites deliver marked increases in floor stiffness
and improved acoustic and fire performance compared with bare CLT, provided that rolling shear
in cross layers and connector slip are accounted for in serviceability verification [11]. New experi-
mental programs on CLT concrete floors address concentrated loading and vibration response in
office scale spans and indicate that design targets can be met with reasonable connection densities
and well characterized damping [12].

Table 1. — Overview of wood—concrete composite systems by timber product
and application context

Application Logs Sawn lumber Glulam LVL CLT
Rare Joist and Multi fold
. e . . Longer spans; One way or two- .
. in buildings; topping; mid ] . stiffness;
Buildings . . . serviceability way plates; .
reuse; irregular | spans; vibration . . acoustics
governs uniform stiffness .
geometry control and fire
Short span
P Decks with screws | Bridge decks; Lightweight Emerging use;
. decks; ) .
Bridges ] or notches; fatigue and decks; model rolling shear
moisture durability focus waterproofin orthotro and dampin
detailing ¥ P & Py ping

5. Design and verification framework

In practice, design of wood—concrete composite floors and bridge decks is governed by ser-
viceability, durability of the interface, and construction-driven constraints. A pragmatic workflow
begins with connection characterization, slip modulus, ductility, and fatigue resistance from push-
out or component tests, followed by selection of an analysis level commensurate with the project
aims. For preliminary sizing of one-way members, simplified composite beam formulations with
partial interaction are adequate to establish section proportions and connector densities. When
plate action, long-term effects, or concentrated loads are decisive, refined numerical models that
include connector nonlinearity and orthotropy become necessary to capture stiffness sharing and
stress redistribution [3; 6].

For building floors, the controlling checks typically include short- and long-term deflection
under quasi-permanent actions, vibration response (modal frequencies and peak accelerations
under walking), and acoustic/fire performance when the topping is part of the building physics

124



2026 APXUTEKTYPHO-CTPOUTE/IbHLIV KOMI/IEKC: [TPOB/IEMbI, [TEPCIIEKTUBbI, MHHOBALIMN

strategy. Calibrated vibration models using measured connection stiffness and damping have
shown reliable prediction of footfall performance, enabling rational connector layouts without
excessive densities [6; 11; 12]. Long-term verification should explicitly combine timber moisture
variation with concrete creep and shrinkage; otherwise, effective stiffness can be overestimated
and crack risk in the topping or differential camber at interfaces may be underestimated [3].

For bridge decks, fatigue in connectors and waterproofing details generally controls service
life. The concrete layer distributes wheel loads and shields timber from wear and weather, but
cyclic loading demands ductile connection behavior with post-yield slip capacity and stable stiff-
ness under repeated actions. Detailing should ensure robust load paths around joints, drainage
paths that prevent ponding, and surfaces compatible with membrane or sprayed waterproofing
systems. Field experience and tests indicate that interface durability, not ultimate strength in a single
event—is often the limiting factor, so verification should emphasize connector fatigue demand
(capacity), moisture management, and maintainability of the surfacing system [2; 8].

Connection mechanics ties these checks together. Higher slip modulus raises composite
efficiency and floor stiffness but can elevate fatigue demand; conversely, ductile connectors dis-
tribute effects of differential movements (creep, shrinkage, moisture) at the expense of slightly
lower initial stiffness. The design target is therefore a balanced specification: enough stiffness
to meet deflection and vibration limits in buildings, with sufficient ductility and protected details
to sustain cyclic demands and environmental exposure in bridges. When project constraints or expo-
sure are severe, mock-ups or on-site dynamic measurements can close model gaps before com-
mitting to full-scale layouts [3; 6; 8; 12].

Conclusion

Wood concrete composite systems provide a practical route to raise stiffness, span, and
floor or deck performance by assigning compression to concrete and tension to timber while
maintaining construction efficiency. Across the five timber product families considered, the choice
of connector and the treatment of long-term effects are decisive for reliability. In buildings, ser-
viceability governs and designers can mobilize an existing topping to deliver controlled deflection,
acceptable vibration response, and improved acoustic and fire performance with moderate con-
nector densities. In bridges, cyclic loading, moisture exposure, and detailing for waterproofing and
fatigue shape the design and maintenance plan, and the durability of the interface is often the limiting
factor. Sawn lumber systems remain a cost-effective option for medium spans, glulam systems
extend spans and are suitable for bridge like actions, LVL systems support one way and two-way
plate behavior with uniform stiffness, and CLT systems benefit from clear verification of rolling
shear and connector slip. Future progress depends on validated models that couple slip, creep,
shrinkage, and moisture, on connectors with higher ductility and stable properties in aggressive
environments, and on consistent guidance for modern panel products. With careful selection
of materials, connectors, and protective detailing, wood concrete composites can meet structural,
serviceability, and durability targets in both buildings and bridges.
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